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Gateshead-on-Tyne, 22, 389 

Glasgow, 88, 137, 178, 207, 3'5, 
346, 389, 421, 450, 484, 551, 586, 
659, 703, 737, 774, 845, 911 

Glossop, 50, 88 

Gloucester, 315, 450 

t3osport, 586 

Govan, 346 

Grantown (N.B.), 659 

Gravesend - Northfleet Electric 
Tramways, 22 

Grays, 59, 315, 484, 774 

Great Grimsby, 88, 173, 450, 545 

Great Yarmouth, 59, 137, 421 

Greenock, 173, 207, 275, 315, 551, 
714,878,911 


Hackney (London), 659 

Halifax, 85, 450 

Hammersmith (London), 238, 244, 
421, 484, 704 

Hampstead (London), 22 89, 315, 
551, 624 

Hampton, 390, 421, 737 
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Hanley, 278, 450, 845 

Hants, 173 

Hanwell, 515, 659 

Harrogate. 704,878 

Hartford (Cheshire), 421 

Harwich, 737 

Hastings, 89, 244, 450, 515, 624, 
65 


Haulbowline (Cork), 450 

Hawick, 7 4 

Heckmondwike (Yorks ), 89, 188, 
178, 244 

Hendon, 624 

Hereford, 22, 390, 815, 878 

Herne Bay, 278 

Hill of Howth Tramways, 22 

Hornsey (Middlesex), 22, 704, 911 

Hove, 586 

Hoylake and West Kirby, 515 

Huddersfield, 22, 346, 450, 586, 
659, 737 

Eu 22, 59, 89, 1 8, 515, 659, 845, 


Hurstpierpoint (Sussex), 420 
Hyde, 278 
Hythe, 89 


Ilford, 911 

Iifracombe, 59, 890, 586 

Ilkeston, 138, 278 

Ingleton, 586, 659, 911 

Ipswich, 586 

Islington (London), 22, 89, 138, 
173, 244, 551, 774, 811, 911 


Keighley, 810 

Kendal, 738 

Kensington (London), 22, 586 

Killarney (Ireland), 89 

Kilmainham (Dublín), 879 

Kingston-on-Thames, 346, 659, 
704, 844 

Kingstown, 80 

Kingstown (Dublin), 845 

Kingswood (Bristol), 138, 701 

Kirkcaldy, 59 


Lambeth (London), 59, 278 

Lancashire (Electric Power 
Schemes for), 173 

Lancaster, 484, 624, 659 

шоп, 421, 624, 774 

Leatherhead, 208, 624, 775 

Lee (London), 450, 515, 695 

Leeds, 89, 138, 244, 279, 890, 515, 
552, 624, .38 

Leigh (Lancs.), 138, 845 

Leith, 138, 890, 552, 775 


Lewes, 22 


‘| Lewisham (London), 174 


Leyton, 89, 279, 587, 911 

Limehouse (London), 315 

Limerick, 174, 208 

Lincoln, 59, 245, 315, 552, 587 

Littleborough, 659 

Liverpool, 89, 174, 208, 245, 552, 
660, 775, 879 

Liversedge, 245 

Llandudno, 60, 816 

Llanelly, 90, 245 

Llanrwat, 816, 704 

London, City of, 88, 172, 244 

London County Council, 89, 174, 
208, 245, 279, 316, 484, 559 

London (Un1erground Electric 
Railways in), 940, 346 

Lowest ^ft, 316, 879 

Lucan-Leixlip (Dublin) Electric 
Tramway, 810 

Lye (Stourbridge), 23 


Maidstone, 90, 587, 911 

Malvern, 245 

Manchester, 23, 90, 138, 208, 245, 
890, 484, 515. 738, 775, 879, 911 

Manchester Improvements, 208 

Munsfleld, 279 

Margam (Glam.), 587 

Marylebone (London), 23,90, 174, 
230, 316, 421, 460, 515, 776 

Melbourne, 515 

Merthyr, 188, 421 

Middlesbrough, 738 

Middleton, 421 

Mile End (London), 912 

Montrose, 775 

Morecambe, 174, 816, 587, 660 

Moss Side, 316 

Motherwell, 93, 815 

Musselburgh, 135, 174, 315 


Nelson, 90 

Newcastle (N. S. W.), 846 

Newcastle - оп - Tyne, 279, 450, 
484, 552, 625, 660, 704, 775, 879, 
912 


Newhaven, 625 

Newiogton (London), 60, 188, £45 
New Malden (Surrey), 775 
Newmarket, 60, 775 

Newport (I. of W.), 279 
Newport (Mon.), 811 

New Swindon, 704 

Newton Abbot, 316 

Neyland (Glam.), 587 [279 
Northallerton (Yorks), 90, 174, 
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Norton (3tockton), 625 
Norway, 188 
Nottingham, 422 
Nuneaton, 422 


Cgmore and бати, 279, 450 
Oluham. 24, 245, 275, 60, 345 
Orrel (Liverpool), 60 
Oswestry, 390, 552, 7(4, 912 
Oystermouth, 422 


Paddingten (London), 138, 316, 
460, 775, 912 

Paiguton (Devon), 558, 912 

Paisley, 90, 133, 422, 587 

Partick (Glasgow), 025, 705, 738 

l'embreke (Dublin) 24 

Penarth, 553 

Penzance, 245 

Perth, 208, 553, 625, 811, 880 

Peterborough, 481 

Plumstesd (London), 537 

Plymouth, 422, 588, 738 

Pokesdown (Bournemouth), 451 

Poplar (Londo.), 138, 316, 411, 
451, 515 

Port Ade!aide, 600 

Portobello. 60 

Portemouth, 174, 316, 688 


Queenstown (Cork), 21, 422 


Agency, €22 : 
American Export Trade, 585 


Appointments (see General Index) 
Appointments Vacant, 20, 57, 86, 185, 171, 206, 212, 276 
314, 344, 357, 419, 448, 451, 613, 549, 584, 622, 657, 70 


785, 771. 808, 844, 877. 909 


Asylum Lighting, 88, 314, 345, 571, 586, 623, 658 


Automotor Pocket Book, 420 
Babcock-Wilcox Boilers, 449 


Baukrupteies, 20, 57, 87, 185, 206, 242, 277, 314, 344, 345, 
387, 419, 448, 482, 518, 550, 585, 622, 667, 701, 785, 771, 


808, 844, 877, 909 
Book Catalogue, 623 


ogu 

Books, (Forthcoming) 22, (Sale of Electrical) 585 

British Chamber of Commerce (Paris), 21 

Business Notices, 20, 57, 87, 135, 171, 200, 276, 344, 357 1 
419, 448, 513, 585, 622, 657, 701, 735, 772, 844, 877, 500 

Calendars, &c., 2;3, 272, 814, 345, 888, 420, 449 

Cassier's Magazine, 68, 243, 338, 514, 702, 844 

Catalegues, &., (Babcock and Wilcox) 206, (A. J. 
Beaumont d Co.) 55, 685, (British. Thomson Houston 
Co.) 420, (Chloride Electrical Storage Synd.) 277, 
482, 658, (Connolly Bros.) 21, (Crompton 4 Co) 277, 
885, (John Davis £ Son) 482, (У. F. Dennis d Co.) 172, 
419, (Drake and Gorham) 87, (Edison and Swan Co.) 
888, 440, 513, (Alectrical Co.) 550, (K. P. S. Co.) 419, 


( Bstler 


and Beulding) 136,(John J. Grifin & sons) 206, 844, 


(Jas. Guthrie & Co.) 


Municipal and Local Electric Lighting, 


Radcliffe, 451, 738 
Ramsbottom, 880, 912 
Ramsey, 138 

Ramagate, 245, 811 
Rathmines (Dublin), €0, 90 
Rawmarsh, 174 

Reading. 189, 705 

Redditch, 208, 279, 390, 558, 625 
Reigate, 422, 588 

Retford, 60 

«hyl, 279. 660 

Richmond (Yorks.), 279, 912 
Ripley, 912 

Rochdale, 139, 558 
Rotherbam. 245, 615 
Rothesay, 5&8 

Kuncoru, 24 


St. Anne's-on-Sca, 24, 189 

*t. Giles (London), 485 

St. Helens, 90, 280 

St. Luke (London), 316, 451 

St. Olave's (London), 346 

St. Pancras (London), 90, 139, 
209, 817, 346, 451, 510, 688, 811, 
846, 912 

St. Saviour's, Southwark (Lon- 
don), 845 

Sale, 90 

Salford, 139, 246, 422, 451, 485, 705 

Saltburn, 451, 660 


INDEX. 


San Paulo, 775 

Seaham Harbour, 660 

Sedgley, 705 

Sevenoaks, 660 

Sheffield, 60, 280, 390, 422 

Sheringham (Ncriolk), 246 

Shirebrook (Notts.), 250 

Shoreditch (Lendur), CO, 159, 
817, 451, 626, 811, 845, 912 

Shrewsbury, 280, 850 

Sleaford, 60, 90, 174, 280 

Southampton, 60, 346, 452, 776, 
811 

South London (Electric Light- 
ing tn’, 551 

Southport, 90, 280, 190, 452, 485, 
588, 625, 880 

Southport - Lytham Electric 
Tramway, 174, 390 

South Shields, 280 660, 845 

South Staffordshire (Кес ic 
Pumping in), 244 

Southtown (Gt. Yarmouth), {17 

Southwold, 625 

Spain, Tramways in, 889 

Stauford-le-Hope, 216 

Stirling, 688, 706 

Stockport, 174 

Stockton-on-Tees, 558, 660 


Stoke Newington (Loudon), 2 9 
Stoke 706 
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Stoke-on-Trent, (60 
Stour bridge, v4 
Stretfcro, 139, 174, 880 
Ftratton, 811 
Sunderlaud, 139, 817, 845 
Burbit« n, 817, 625 
Swansea, 250, (88, 738 

t ydney (N.S. W.), 60 


Tamworth, 175 

Tantield (Yurks.), 90 
Taunton, 588 

Teddington, 3S0 625, 912 
Tobermory (N.B.), 139 
Torquay, 246 

Towyn, 317 

Tunbridge Wells, 139. 390. 705 
1 wickenhsm, (o. 29, 599, 688 


Vay nor (Glam.), 189 
Ventnor (I. of W.), 553, 776 


Wakefield, 738 

Wallasey, 24 . 
Walsall, 280, 553, 588, E80 
Warrington, 590, 912 
Warwick, 280 

Waterloo (Liverpool), 90 
Watford, 91 

Wath, 91 


Trade Notes and Notices. 


Meters, Prepayment, 887 
Mill Lighting, 90, 91% 


* Model Engineer,” The, 277 
Money Orders, Telegraph, to Germany, 24 
Municipal Trading, Co.t of, 786 


Oil Cans, Improved. 9u9 


Osford E 
Paints, I 


eering Laboratory, 552 


eatractible, 550 


Past Year's Work, The, 483, 514 


Practical 


Penny Postage, 316 
Plant for Sale, &c 


Islanas) 624 
ros.) 482, (General Klectric Co.) 345, (Green | Telephone Directory, Supplement t», 449 
Trade Reports, 705 
136, (Hart Accumulator Co.) | Universal Engine, The, 449 
513, (Holden and Brooke) 701, (J.C Lyell & Co.) 206, | Vi Light › 553, 811 


(Marshall & Со.) 346, (Newsume, Pinohing c Co.) 58 
(New Phonopore Telephone Со.) 701, (Newton Electrical 
Works) 685, (G. A. Nussbaum) 846, ў 
(Peto and Radford) 550, (Polland & Co.) 206, (Prism 
Globe Syndicate) 419, (H.Pynegar) 58, (S. Schreiber) 
387, (John Shaw & Co.) 773, (Shippey Bros.) 248, 
(Snowdon, Sons d: Co.) 814, (Southgate 

Co.) 21, (John Spencer) 585, (Sunbeam 
136, 701, (4. Vandam c Co.) 206, (Ward and Gold- 


C. Olivetti) 21, 


ng 
Lamp Co.) 


658, 625, 660, 706, 738, 846 
Works, New, 587 


Tenders Invited, KRoooi:ed and Accepted — 
(Tenders Accepted are shown in [talva.) 


Aberdeen, 57, 86, 313, 656, 700, 734, 785, 73.5, 771, £08, 


es, Btrund, 910 


stone) 172, (W. H. Willcox & Co.) 560, (Williamson 843, 876 
Accrington, 419, 700 
Almodovar del] Campo (Spain), 876 


and Joseph) 585 
Caution, A,387 


Christmas Postal Arrangements, 278 


Church Lighting, 58, 774 
Colliery Lighting, 88 
Company, New, 279 
Crossley Gas Engines, 419 


Discounts on Price of Current, Increased, 484 
Dissolutions of Partnership, 20, 57, 185, 276, 814, 419 


481, 618, 650, 657, 701, 785, 909 
Dock Lighting, 910 
Dockyaru Lighting, 22 
Electric Heating Apparatus, 449 
Blectric Plant Contracts, 772 
Electric Power Plant, 137 


Electrical Standardizing, Testing and Training Iu:titu - 


tion, 87 


7 
Electrical Trades’ Directory and Handbook, 841 


E. P. S. Battery Calculator, 809 


80 
„Engineering Magazine," The, 87, 242, 38, 585, 702 877 


Engineering Times," 243 

‘* Engineers’ Diary," 136 
Exhibition Lighting, 173 

Gold Mining, Electricity in 703 
Hospital Ligntiug, 22, 421, 615 


Iufirmary Lightiug, 245. 278, 879, 911 


Jandus Arc Lamp Patente, 212 


Journal of the Iustitution of Electrical Engine 


The, 773, 909 
King's College (London), 844 
Langdon-Davles Motors, 773 
Launches, Klectric, 207, 877 
Liquidatio ı Petition, 58 


Liquidations, 20, 57, 58, 87, 185, 171, 206, 242, $76, 277 
314, 341, 387, 410, 448, 482, 513, 550, 622, 657, 701, 


112, 808, 877, 900 
Local Government Annual, 449 


Ambleside, 657, 700 


Anzin (France), 135 
Aurich (Germany), 135 


Austrian Post and 1elegraph Authorities, 481 
Barkivg, 699, 734. 771, 909 

Barnsley, 170, 170, 205 241, 313 
Barrow-in-Kurness, 19, 57, 56, 276, 344 


Battersea (London), 876, 908 


Beckenham, 134 170, 205, 292, 513, ^54, 734 


Bedford, 57 


Belfast and Northern Counties Railway Co., 512 
Belfast Corporation, 19, 57, 86, 357, 418, 4,7, 481 , 
512, 549, 584, 621, 657, 627, 700, 2.27, $07, 943, 875 

Belfast Harbour Commissioners, 19, 57, 86 

Betanzos (Spain), 622 
Bexhill, 19 
B.rmingham, 735 
Blackpool, 86, 184 


Bolton, 20, 205, $56, 447 
Bournemouth, 135 

Bradford, 20, 276, 447. 807, 843 
Braila (Roumania), 344 
Bridgewater Trustees (London). 700 


Brighton, 513, 649, 684, 621, 657, 576 


Bristol, 313, Js6, 734, 808, 843 


British Electric Traction Co., 57, 86, 808 


Bucharest, 205 

Burnley, 57, 276, 313. 344, 735 
Burtou-on-Trent, 276, 447, 481, 576 
Bury, 205, 584, 700, 734, 576 

Bvry St. Edmunds, 554 


Buxton, 205, 447, 480, 512, 513, 612 
Cairo, 534 


Canterbury, 583, 621, 657, 700, 576 
Cardiff, 549, 621 
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., 20, *8, 136, 171, 242, 277, 314, 387, 
482, 513, 660, 685, 658, 701, 735, 772, 808, 814, YO 
Power, Supply, 979 
ethods of Calculation, Lectures on, 585 
Railway Diary and Officials’ Directory (1899), 277 
Rallway Guide, 206 
Refuse Destructors, 314 
Scholarship Examiuatio: s, 485 
Scrap Platinum, 5.3 
Seasonable Presents, 345 
Shades, Shade Carrieis, &c., 585 
Shanghai, 139 
Siemens aud Halsk-'s Manufactures, 535 
Boiree, Sunbeam Lamp Co.'s, 422 
Tariff Changes (W. Austral an) 175, 452, (Hawaiian 


‚ 175, 280, 45 , 485, E 


Ape il 28, 1890. 


Wukefleld, 246 

Walthamstow, 209 

Wednesbury, 175, 705 

Wellingboruugh, 452 

West Bromwich, 558 

West Hsm, 847, 765 

West Harilepool, 91 

West London (Electric Traction 
In), 244 

Weston-supe’-Mare, 24, 317, 811 

Whithy, 422, 553 

Whitcburch, 175 

Whitechapel (London), 91, 189, 
909, 246, 317, 452, 846 

Whitehaven, 209 

Whitfield (Glossop), 390 

Wigan, 175, 317, 516, 846 

Willeeden, 24, 175, 846 

Wimbledon, 422, 776 

Windsor, 209, 660, 811 

Windsor Castle, 139, 455 

Winsford, 61, 209 

Woking, 175, 558, 811, 912 

Wolverhampton, 61, 245, 17, ($8 

Worcester, 705, 739, 880 

Wormit, 739 

Worthing, 946, 653 

Wrexham, 280, 317, 347, 558 


Weadon, 422 
York, 890, 706 


Tenders Invited, Received and Accepted. 
Contínued. 
Cebreros (Spain), 57 


Cheltenhaa, 276 


Cheshire Lines Committee, 57 
Cle Generale бе 1raction (Brussels), 419 
City and south London Railway Co., 451 


Cleaver, H., 447 


Cleveland and South Du ham Assets Co., 31 


Clyde Navigation, 549 

Commerciat Cable Co., 554 

Coventry, 170, 313, 771 

Cumberiand and W: stmoreland Asylum, 276, 31`,^44 
Darlington, 876, 903 

Deiby, 513, 657 

Dewsbury, 19. 70) 


Doncaster, 700, 734, 771 

Doncaster Guaraian-, 700 

Douglas (Isle-of- Мап), 313 

Dublin, 276, 318, 584, &76 

Dublin Unite1 Tramways Co., £8, 184, 170, 205 
Dundee, 2, 683, 621, 650, 709, 576 

Ealing, 418, 447, 549, 622, 903 


Ecclesall, 584 


East Indian Railway Co., 19, 57, 86 


Edinburgh, 19, 57, 86, 170, 276, 813, 314, 386, 417, 
481, 612, 649, 653, 64, 554,621, 657, 657, 700, 784,111, 


808, 843 876, 908 


Edmonton, 57 


Egyptian Lighthouse А’ ministration , 242 
Kmmanuel Church (8. Cr ydon), 771 
Enniscorthy Distric; Asylum, 481, 412 


5 2, 584 


peom, 843, 876, 908 

Exeter, 481, 700, 735 

Ferrol (Spalu), 908 

French Post aud Telegraph Administra ion, 1 
908 


700, 
Fulbam (London), 481, 619, 657, 771, 896 
General Accident Insurance Corporati т, 4.7 
Gillingham, 735 


Glasgow, 56, 57, 89, 134, 170, 205, 276, 813, 244, 3-6 
418, 481, 512, 549, 622, 656, 100, 843, % 

Gloucester, 20, 512, 549, 584, 622, 876, % 

Govan, 386, 418, 447 

Great Central Railway Co., 656, 700 


Great Northern Railway Co., 134, 170, 2. 5 


Great Northern Kailway Co (of Irelaud), 66, 84, "35 
344, 622, 656, 700, 77 1, 88, 843, 876 

Great Yarmouth, 155 

Greenock, 584, 622, 656, 700, 771 

Halifax, 170, 313, 447, 755 


Harrogate, 19 


Hastings, 622 


Hammersmith (London), 549, 621, 657. 700, 5756 
Hampstead (London), 512, 843, 875, vos 
Hants County Council, 313 


Harwich, 451, 512, 549, 584, 622, 657, 700 


Heidelberg (Germany), 205 


Hereford, 549 


Hornsey, 19, 57, 171 
Huddersfield, 583, 622 

Hull, 70, 67, 135, 276, 813, 447 51 
Hull School Board, 843, 876, 90 
Inverness Lunacy Board, 735 


Ipswich, 86 


Ipswich Guardians svs 

Irieh Board of Control, 134, 170, 205, 735 

Irish Board of Public Works, de 

Isie of Wight County A: ylum, 

Islington (Lonuon), 622, 90 

Islington (London) Guardians, 205, 313, 549, 534 
Kimberley (S. A. R.), 276 

Kingston-on-Thames, 451 519,5 9 


Kirkcaldy, 622 


Lancashire and Yorkshire Railway, 771, 808 


Leatherhead 


19, 57, 86, 185 


Leeds, 241, 276, 313, 356, 65j' 8:8 
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fenders Invited, Received and Accepted | Tenders Invited, Received and Accepted | Tenders Invited, Received and Accepted 
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Lewes, 584, 622, 657, 700, 784 

Leyton, 86, 481, 657 

Leyton School Board, 735 

Lincoln, 700, 735 

Liverpool, 170, 942, 276, 513, 876 

Llanrwat Electricity Supply Co., $14 

London County Council, 344, 886, 418, 447, 481, 512, 
622, 771, 848 : 

London Electric Wire Co., 549 

London School Board, 344, 808 

Londonderry, 2*6, 313, 584 

Lowestoft, 386, 418, 447, 481, 512, 657 

Manchester, 19, 57, 276, 549, 584 

Marylebune (London) Guardians, £08 

Merbes 1e Chateau ( igium), Shh, 447 

Metropolitan Asylums , 418, 447, 584 

Middlesbro’, 19, 56, 86, 185, 170, 549 

Midland Railway Co., 86 

Mons, 554 

Morecambe, 19, 314 771 

Morley (Yorks.), 908 

Moscow, 657 

Nelson, 481, 512, 549 

Newcastle-on-Tyne Y.M.C.A., 447 

North Eastern Railway Co., 170, 206 

Norwegian State Rallwayr, 818, 700 

Norwegian State Telegraph Administration, 447, 512 

Nottingham, 19 

Oldham, 549, 584, 622 

Oystermouth 519 

Paddington (Londen) Guardians, 699, 784, 771 

Pernambuco (Brazil), 684 


Companies (New Electrical, &c.), 


ar e Electric Arc Lamp and Incandescent Mantle 
348 


*$ 

Aberdeen Electrica] Co., 848 

Adams-Randall Telephone Patents, 914 

American Automobile and Motor Co., 816 

Angus Electric Light and Power Co., 816 

Argentina Electric Traction Co., 816 

Auckland Electric Tramways Co., 816 

Automatic Magneto-Eleotro Ignition Co. (France and 
Belgium), 816 

Bedford Motor Car Syndicate, 882 

Bersey (W. C.) and Cou., 210 

Blackburn, Starling and Co., 818 

Booth (Joseph) and Sons, 4?4 

British Pioneer Electric Light & Power Co. of India, 670 

British Schuckert Electrical Co., 248 

British Thermophor Syndicate, 630 

Buck and Co., 848 

Bute Electrica! Manufacturing Co., 92 

Canadiao, British Columbian and Dawson City Tele- 
graph Co., 182 

Chamberlain and Hookham, 318 

Clark (E. J.), 318 

Clayton Engineering and Electrical Construction Co., 
318 


Commercial Telegraph Construction Syndicate, 630 
«Compass Trading Co., 914 
Cotsworth Arc 


848 
Crystal Palace Light Railways and Tramways Co., 176 
Davis and Tim mins, 779 
Doulton and Co., 218 
Dowsing Radiant Heat Co., 282 
Drammond Art Metal Works, 92 
Datton and Co., 92 
Electric Auto-Mobile Syndicate, 248 
Electric Canal Haulage Co., 520 
Electric Resistance and Heating Company, 892 


Companies Meetings, 


African Direct Telegraph Co.—318 

African Transcontinental Telegraph Co.—424 
Akkumulatoren Fabrik Aktien-Gesellschaft. —26 
Асау and Wilmslow Electric Supply Co.— 63, Stat. 


Allgemeine Electricitáts Gesellschaft —63, 248 
‘Alliance Electrical Co.—Stat. 848 
Amazon Telegraph Co.—349, Rpt. 454, Stat. 518, 780 
атсаг hti ott 
o-American Telegraph Co. —Div.488, Rpt. 520, Mtg. 
‚ 658, Stat. 780, 882 керез и 
Anglo-Argentine Tramways Co.— 915 
Anglo-Portuguese Telephone Co. — Mtg. 848 
Aron Electricity Meter—Mtg. 318, 742 
Automatic Telephone Co.—Mtg. 318, 520, 848, Stat. 483 
Babcock and Wilcox —816 
Baker-atreet and Waterleo Railway Co.—630 
Barcelona Tramways Co.—488, 708 
Barrow-in-Furness way Co.—26 
Berry's Electrical Co. St It. 520 
Binko, Ridsdale and Co.—-Stat. 520 
БАШ Electric Supply Co.— Rpt. 670, Mtg. 708, 
oe and Greenwich District Electric Light Co.— 


Blackpool and Fleetwood Tramroad Co.—425, 488, 
Mtg. 590 


Bordeaux Бе МЫ And Omnibus Co.—92 
Bournemouth and District Electric Supply Co.—Rpt. 708 


amp and Electric Lighting Syadicate, ' 


(Continued)— s 


Perth (W. Australia), 700 

Peterborough, 784, 771, 808, 848, 876 

Piedrahita (Spaln), 549, 584 

Plymouth, 19, 519, 70 *, 700, 785, 876 

Poplar (London) Guardians, 671, 656, 734, 771 

Poplar (London), 784, 771, 808, 818, 876, 908 

Port Louis (Mauritius), 785 

Preston Electric Railway and Tramway Carriage 
Works, 386 

Prussian State Railway Authorities (Erfurt), 584 

Rathmines (Dublin). 185, 447 

Redditch, 19, 56, 905 

Reigate, 848, 875, 876, 908 

Rheims, 86 

Rhyl, 771, 503 

Rochdale, 344, $86 

Rochdale Guardians. 771, 808, 848 

Rothesay, 700, 784, 771. 876 

Roumanian Post and Telegraph Authorities, 19, 344 

Sailors’ Orphans’ Homes (Kilmalcolm), 5 

Salford, 19, 56, 85, 181, 170, 205, 241, 771, 808, 875, 908 

San Severa (Italy), 481 

Santiago (Spain), 700 

Shanghal, 86, 134, 170, 206, 241, 276, 318, 344, 356, 419 

Sheffield, 57, 549 

Shoreditch (Tondon), 57, 170, 205 242, 314, 447, 640, 
684, 622, 642, 843, 909 
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Edmundson's Electricity Corporation —9282 | 
Edward's Air Pump Syndicate—Ept. 882, Mtg. 914 
Electric and General Investment Co.—211 
Electric Construction Co.—211, 282, 349, 425, 455 
Electric Light and Power Co.—Stat. 92 
Electric Railway and Tramway Carriage Worke—Stat. 92 
Electric Tramway and Railway Traffic Receipte—27, 63, 
9$, 141, 177, 211, 248, 288, 319, 249, 393, 425, 455, 488, 
521, 659, 593, 631, 671, 709, 748, 781, 817, 849, 883, 915 
err Development and Finance Corporation— 
Electrical Joint Stock Enterprise—488 
Electrical Power Distribution Co.—Stat. 177 
Electricit, Supply Company for Spain—211 
Electro-Chemical Co.— 
Electroid Gas Light Syndicate—630 
Elmore Amalgamation—177 
Elmore Copper Companies—93 
Виц огра rman and Austro- Hungarian Metal Со. — 
pt. 
Evered and Co.—780, Mtg. 848 
Fap oration Оо. —780 
Folkestone Electricity Co.—Mtg. 848 
Fort William Electric Lighting Cc.—927 
Gas, Water and General Investment Trust —Mtg. 815 
Gateshead and District Tramways Co.—558, 671 
General Electric Co. (of America)—425, 592 
German Atlantic Telegraph Co. —742 
пешаш Electrical Firms, Proposed Combination of 
шы für Elektrische Unternehmungen — 592, 


7 

Glant's Causeway, Portrueh and Bush Valley Railway 
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N асов. Telephone Co. —249, 233, 489, Rpt. 557, Mtg. 625, 
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N ш Hill Electric Lighting Co.—Rpt. 628, Mtg. 665, 
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Primitiva Gas Co.—249 
Richmond (Surrey) Electric Light and Power Co. —Rpt. 
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Cable and Construction Co.) 819 ; (Chelsea Electricity 
Supply Co.) 559. 781, 849; (City and South London 
Railway Co.) 598, 631, 781; (Commercial Cable Co.) 
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Potteries Electric Traction Co.) 425; (Telegraph 
anufacturing Co.) 983; (W. T. Henley's Telegraph 
Works Co.) 709, 781; (Willans and Robinson) 27 
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Sweden, Electrical Engineering 10—558 
Telegraph Construction and Maintenance Co. —559, Rpt. 
629, 631, Mtg. 666, Stat. 883 
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Telegraph Manufacturing Co. —Stat. 211, 425, 743, 849 
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Union Elektricitüts Gesellschaft —27, 709, 781 
Urban Electric Supply Co.—Stat., 591 
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68, Mtg. 92, Stat. 282 
Waterloo andjCity Railway Co.—489, Rpt. 520, Mtg. 557 
Werner Cadmium Electric Accumulator Syndicate— 
Stat. 177 | 
Weat African Telegraph Со.—631 
West India and Panama Telegraph Co.—Rev. 63, 177, 
249, 319, 425, 455, 559, 631, 709, 781, Div. 141, 211, Rpt. 
248, Mtg. 281, 849. 915 
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Western Union Telegraph Co. —Rpt. 211, Div. 283, Rpt. 
893, 709, Rpt. 848 
Westminster Electric Supply Corporation ~ Rpt. 519, 
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Willans and Robinson —141, 748, Rpt. 746, 770, 779, Mtg. 
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Windsor Electrical Installation Co. —Rpt. 629 
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Woodlands Electric oe 914 
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CoMMENCING a new volume of The Flectrician this week, it 
may not be inappropriate to call attention to the main develop- 
ments of electrical engineering which seem likely to take place 
in the immediate future. Some of these are foreshadowed in 
articles that are to be found in the present issue. The 
Thompson-Walker system of traction, for example, developing a 
device not altogether new, is one indication of a very widespread 
effort which is being made by engineers to provide an efficient 
and satisfactory substitute for the overhead trolley. Not- 
withstandiog this, however, an enormous amount of trolley 
construction is being pushed forward in the provinces. In 
the Llandudno municipal electric supply works, described on 
a later page, we have an illustration of the belated adoption 
of electric lighting by many of the smaller local authorities 
in the United Kingdom—this arousing from prolonged apathy 
being, in not a few instances, stimulated by the prospect of an 
early advent of electric traction within their borders. On 
Wednesday next the electric light works at Folkestone will be 
inaugurated. Simultaneously with the commencement of the 
new volume comes the announcement of the opening of 
important extensions to the municipal electric supply works 
at Hull; while only last week we recorded still more extensive 
additions to the works at Belfast. Glasgow also is the scene 
of a vigorous extension of electric generating and distribution 
plant, as will be gathered from an article we publish this 
week. Indeed, in all directions the electric supply business 
is growing so rapidly that not a small part of the work of 
the near future must consist in extending works that have 
already been in operation for some time past. 


A BLuk-BOOR of 580 pages has now been issued, containing 
the complete minutes of evidence taken before the Select Com- 
mittee on Telephones, together with the Chairman’s draft 
report and the final report. Having given an account of 
each day’s proceedings during the course of the inquiry, and 
reprinted the report in full, commenting both on it and 
on the evidence, it is needless to give a further resumé here. 
One ineident, which occurred during the discussion on the 
Chairman's draft report is, however, of interest to note. It 
was proposed by Mr. Grirritu-Boscawen to recommend that 
local authorities should, on starting telephone exchanges, 
be given a guarantee that either their plant should be 
purchased at a fair valuation in 1911, or their licences 
extended beyond that date; the draft report, and subsequently 
the final report, recommended that these licences should 
expire in 1911, at the same time as the licence of the National 
Telephone Co. The Committee was evenly divided on this 
point, and the amendment defeated only by the casting 
vote of the Chairman. This is significant, as showing the 
disposition—or we might even say pre-disposition— of a large 
section of the Conimittee to favour municipal telephony even 
at the cost of inconvenience to the public. With the 
exception of two experts, whose position as independent con- 
sultants must naturally, if unconsciously, bias them towards 
independent telephony, none of the witnesses with practical 
experience in the establishment and management of telephone 
exchanges advocated the erection of municipal systems. 


— — 


Tux autumn session of the Institution of Mechanical 
Engineers was inaugurated at Westminster on Wednesday 
last, when Mr. W. E. Lanepon read his Paper on “ Electric 
Installations for Lighting and Power on the Midland Railway, 
with notes on Power absorbed by Shafting and Belting.” 
The communication elicited a most useful discussion, princi- 
pally on the subject indicated by the latter part of the title. 
Electric driving of machine tools and mills was advocated by 
numerous speakers, the efficiency of ordinary shaft-and-belt 
transmission being stated to be as low as 28 per cent. 
at the Midland Railway workshops, and in many other places 
being no higher than 20 per cent. Considerable differences 
of opinion were expressed as to the relative advantages of 
separate-driving and group-driving. Mr. Lancpon advocates 
separate-driving wherever more than one horse-power is 
needed; but Mr. Harris and other speakers observed that 
questions of capital cost often rendered it inadvisable to use a 
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separate motor for each machine, even when these were of 
considerable size. Mr. Jeremya Heap brought out an 
important aspect of the subject, when he said that the question 
was often not merely one of substituting electric for 
mechanical transmission between а main engine and a 


number of machines, but involved the much wider question: 


as to the substitution of one system driven by a single 
efficient engine, in place of a number of isolated plants each 
driven by a separate, small and inefficient engine, and often 
by separate boilers. 

—— 

An unfortunate accident. occurred at the Brighton electricity 
works on Thursday last week, causing an interruption of the 
supply from 9:10 to 9:80 p.m. A 220-kilowatt armature 
developed a sudden short-circuit in its windings, and for some 
unexplained reason all the dynamos running at the time 
immediately dropped their minimum cut-outs. As a con- 
sequence the whole supply of 9,000 amperes, which was 
going out at the time, was interrupted. Fortunately Thursday 
was “early closing night," so practically all the shops escaped 
inconvenience, and by a lucky chance two of the theatres 
were having voluntary intervals at the time. Nevertheless, 
private consumers must have suffered considerably. 


TE 


Tas occurrence raises a point of immense importance to 
central station engineers. The practice at Brighton and at 
several of the largest supply stations in this country is to use 
no excess-currentNout-outs between the dynamos and the ’bus 
bars, but only minimum cut-outs. On the face of it this 
system would appear to afford an absolute safeguard against 
exactly what occurred’at Brighton. One can easily conceive 
that, if excess-current cut-outs or fuses were used in series with 
each dynamo, a certain sluggishness in the minimum cut-out, 
in the case of an armature short-circuit, would blow the 
excess-current cut-outs of all the other machines. But for 
all of the minimum cut-outs to act it was essential that the 
current from the dynamos must have been enormously 
reduced, and, as there was no storage battery across the 
mains to send a back current, the explanation can only 
be sought in the behaviour of the dynamos themselves. 
If it could be assumed that the short-circuit sufficed to 
pull the machines up “dead” for an instant, the cause 
of the phenomenon would be clear; but this hypothesis 
appears hardly a probable one. Yet the speed will have been 
enormously reduced, and the reaction of the large current 
started in the armatures will have tended to weaken the fields, 
and it is just conceivable that these two causes inter-acting 
may have reduced the E.M.F., and therefore the current, 
sufficiently to release the cut-outs before the cut-out of the 
disabled machine had cleared its contacts. Another fact, not 
yet mentioned, might, by a remote possibility, have contri- 
buted to the remarkable result. Two machines of a smaller 
size were also running in parallel with the ‘others, these being 
provided with ordinary fuses and no minimum cut-outs. The 
fuses of these machines did not blow. It may be that the 
speed of these dynamos was less affected than that of the 
larger ones, and that their higher E.M.F. also contributed to 
lessen the current from the larger generators. 


Wuarever the explanation may be, the most important 
question is how a recurrence of such a mishap is to be 
guarded against. To replace the minimum cut-outs by return- 
current cut-outs would probably be effectual, but there seems 
to be a prejudice against their shunt-winding. To separately 
excite the dynamos might lessen the probability of such an 
accident, although it is not certain that it could be depended on 
as an absolute safeguard. For the present it is probable that 
engineers of large continuous-current stations will be content 
to tie up their minimum cut-outs, and insert in place of them 
extremely heavy excess cut-outs, until more light is thrown on 
the matter. Experiments with artificial short-circuits might 
settle the question, but the risk of their damaging the plant 
is probably prohibitive, 

— SOO 


Accident on a Glasgow Electric Car.—Early yesterday morn- 
ing the trolley-arm ofa double decked car in Parliament-road, 
Glasgow, broke. There were 20 passengers on the top of the 
car at the time, but no injury was done. 


Cable Interruptions.— Date of Interruption. 


Bissao— Bolama ............................ Aug. 3, 1898 
St. Louis and Noronha ......................— Oct. 17, 1898 
Gibraltar —Tangieſrõrr . Oct. 18, 1898 
Pernambuco —Ceara ........... ... e Oct. 19, 1898 


Opening of a New Electric Supply Station at Hull. On 
Monday last, the 24th inst., the new station for the Kingston- 
upon-Hull municipal electric supply works, in Sculcoates-lane, 
was formally inaugurated by the mayor. We shall present 
our readers with a description of these works in an early issue. 

Institution of Electrical Engineers.—The opening meeting 
of the session will be held on Thursday, November 10th, when 
& Paper will be read by Prof. Silvanus P. Thompson on 
“ Rotatory Transformers.” We learn that the annual dinner 
will take place in the Grand Hall of the Hotel Cecil on 
Wednesday, December 7th, and that the invitations are likely 
to be issued during the coming week. 

The Northern Society of Electrical Engineers.—At the meet- 
ing of this society on Tuesday, Mr. J. S. Raworth, the 
president, occupied the chair, and there was a large attend- 
ance. It was announced that the Council had sent letters of 
condolence to the relatives of Dr. John Hopkinson and of 
Mr. James Morton. The president then delivered his address 
on “ The Rapid Development of Electrical Engineering in the 
year 1898.” 

Interruptions to Supply.—At about half-past seven on Satur- 
day evening the electric supply at Wolverhampton was inter- 
rupted for a couple of hours. We have not ascertained the 
cause of the interruption.——-At the Crystal Palace theatre 
last Tuesday afternoon the electric light on the stage and 
auditorium went out in the middle of the last act of the play. 
This was probably owing to a local fuse blowing, as the lights 
in the main building were not affected. 

Soft Coal Burning.—The publishers of the Railway Master 
Mechanic, of Chicago, have recently issued the fifth edition of 
a useful little brochure, entitled“ Soft Coal Burning," by C. 
M. Higginson. While the writer lays no claim to having 
made any original discovery in the matter, he has collected in 
convenient form and compiled in intelligible language the 
results of practice and methods extending over a long period. 
Engineers who are desirous of obtaining information in regard 
to smokeless and economical combustion of soft or bituminous 
coal will find in this little pamphlet many hints and items of 
advice that should serve their purpose. 

The Electrical Engineers Volunteers.—An order is issued in 
the London Gazette with relation to the certificates of efficiency 
to members of the corps of. Electrical Engineers, Royal 
Engineers (Volunteers). A certificate of efficiency, according 
to Army Form E, has been added for captains and subalterns, 
and another for non-commissioned officers and men. The 
forms of certificate of efficiency for the volunteer divisions 
of Submarine Miners, Royal Engineers, have also been 
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amended with regard to the technical qualifications required 
for the “ Test Examination Certificate for recruits before 
being classed as Trained men," and “the laying out of cables 
is inserted in the qualifications required of ‘‘ Trained men.” 

The Institution Articles of Association.—Notice has been 
given that a special general meeting of the Members only of 
the Institution of Electrical Engineers will be held at Victoria 
Mansions, 28, Victoria-street, London, S. W., on Wednesday 
next, Nov. 8rd, at 4 o’clock in the afternoon, for the purpose 
of considering, and if thought fit, of passing the following 
resolution :— 

That the Articles of Association contained in the printed document sub- 
mitted to the meeting, and, for the purpose of identification, subscribed 
by the Chairman thereof, be, and the same are hereby approved ; and that 
such Articles of Association be, and they are hereby, adopted as the 
Articles of Association of the Institution ; and that Article Number One 
do come into operation forthwith, and that the remaining Articles, num- 
bered Two to Eighty, both inclusive, with the schedules thereto, do come 
into operation on and from Jan. 1, 1889. 


Should the resolution be passed by the requisite majority, 
it will be submitted for confirmation as a special resolution to 
а second special general meeting of the members which will 
be subsequently convened. " 

The * Moheghan" Disaster and Magnetic Disturbance.— The 
suggestion which has been put forward that the * Mohegan ” 
disaster was caused by disturbance of the compass, due to the 
existence of magnetic rocks in the neighbourhood, has elicited 
the following interesting letter from Prof. A. W. Rücker, 
which we extract from The Times of Monday last :— 


As the suggestion that the wreck of the “ Mohegan” may have been 
due to a local deviation of the compass is again referred to in a letter 
which appears in your columns to-day, you will perhaps allow me to point 
out that such deviations are more likely to occur on land, where the 
needle may be within a few feet of the disturbing cause, than at sea, 
where they must be separated by a greater or less depth of non-magnetic 
water. During the magnetic survey of the United Kingdom, carried out 
by Dr. Thorpe aud myself, observations were made at 12 places in Corn- 
wall Of these Lizard Down, Porthallow, and Falmouth were the nearest 
to the scene of the disaster, and at all of them the deviation of the com- 
pass from the normal magnetic meridian was extremely small. The largest 
disturbance of this kind which was observed in Cornwall occurred at St. 
Levan, near the Land’s End, and only amounted to 11min. of arc, or less 
than two-tenths of a degree. The largest disturbance of the dipping 
needle was at Mullion, and was only 14min. 

It ів true that it is not impossible that the compass of a ship in rela- 
tively deep water might be appreciably affected for a distance of three or 
four miles by a concealed centre of magnetic disturbance. The best-known 
case of this sort is that of Port Walcott in North-West Australia, which 
was fully described by Captain Creak in the Philosophical Transactions for 
1896. In that case, however, a compass on the neighbouring coast was 
affected, not as in Cornwall to the extent of a few minutes of arc, but 
through a range of 10deg. 

-To the improbability of such a source of danger as that suggested having 
escaped the notice of naval surveyors in a district so well known as the 
neighbourhood of the Manacles, we must, therefore, add the improbability 
of a great magnetic focus existing near land on which the magnetic dis- 
turbances are as small as they are in Cornwall. It is, of course, possible 
that here and there in that county there may be centres of magnetic 
disturbance greater than any we discovered, but from evidence collected in 
districts, such as the West of Scotland, where magetic rocks abound, I 
have no hesitation in saying that in general such causes could not affect 
the compass of s ship at a distance of a couple of hundred yards, and that 
though cases such as that above referred to are known to which this 
generalisation does not apply their number is small. 


The Institution of Junior Engineers.—In his presidential 
address to the members of this Institution, on the 21st inst., 
Bir William H. White compared the growth and development 
of civil engineering to that of a tree, whose. roots strike deep 
and stretch far, while the trunk enlarges and strengthens, 
and the branches multiply in all directions. He continued :— 


Modern engineering has many branches, starting from the trunk-idea of 
utilising the great forces of nature for the service of man. Its roots strike 
deep, and reach far in the fruitful soil of science, drawing thence renewed 
vitality and fresh ideas, with which to meet the heavier and more varied 
tasks imposed upon the engineer by the ever-increasing needs of civilised 
life. Apart from the aid of science the engineer could not have solved 
many of the problems presented to him. He now welcomes the mathema- 
tician, the chemist, aud the physicist as essential and valued allies. 
Scientific method is becoming more and more established in engineering 
practice and in experimental research. There is no exclusion of engineers 
from the ranks of scientific men. And there are numerous instances of 
men distinguished no less as scientists than as engineers. 


This led Sir William to a sympathetic reference to the loss 
sustained by science and engineering in the death of Dr. 
John Hopkinson, and to the generous gift bestowed by Mrs. 
Hopkinson to Cambridge University. After giving instances 


3 


of cases in which research work undertaken originally for 
Scientific purposes only had largely influenced engineering 
practice, the speaker expressed his approval of the examination 
system adopted by the Institution of Civil Engineers, and then 
attacked the question of specialisation :— 


Under modern conditions the strongest bond of a union between all 

branches of engineering will be found on the scientific side. Specialisation 
in individual practice has already gone far and islikely to extend ; but the 
scientific basis of engineering will always have much that is common to all 
departments. . . Most men are content to choose a line and to endeavour 
to win distinction therein. It is a good thing, under these circumstances, 
that there should still remain some ground of common interest, such as 
science provides. Specialisation in engineering practice is inevitable. It 
should never be permitted to degenerate into isolation. Divergent as the 
branchesof modern engineering undoubtedly are, they remain closely related. 
Many of them cannot have their lines of demarcation exactly defined. 
No branch has become so distinct that those engaged in its practice 
may not find it possible to benefit by taking an intelligent interest in 
what is being done in other departments. While no man can hope to keep 
himself fully informed on all sections of engineering, or to assimilate the 
enormous mass of current technical literature, he may advantageously 
study the general lines of advance, and will often find valuable, if unex- 
pected, suggestions bearing on his own work. I desire to record my 
equally strong conviction that for the “average man” an early specialisa- 
tion of practice is advantageous, and generally leads to greater success. 
Probably for many of the members of this institution there has been no 
alternative, and it has been necessary to undertake work in some depart- 
ment of engineering atan early period. Provided the preliminary education 
has been satisfactory there is not, in my judgment, any reason for regret 
if this necessity has arisen. 
Sir William White devoted the remainder of his address to 
the subject of the education of engineers. He advises that a 
boy should commence his practical work in the shops directly 
he leaves school, at a time when ‘roughing it’ becomes 
easy and observation is quick, while the facility of acquiring 
handicrafts and manual dexterity is greatest ” :— 


During this period of practical training it is most desirable that scholastic 
knowledge should be maintained or extended. Unfortunately, this is often 
neglected and the loss is serious. In many cases arrangements can be 
made by which boys need not be subjected to such extreme physical 
exertion as would prevent evening study: aod in all great industrial 
centres suitable evening classes are now established in which instruction 
can be obtained. If this programme is carried out a young man finishes 
his practical course without loss of educational knowledge ; and if he has 
the means and the capacity, he is well prepared for entry into a technical 
college, at an age which permits him to obtain the full benefit of theoretical 
training and laboratory work. . Perhaps the ideal system of train- 
ing is that which permite an engineering pupil to continue his scholastic 
training side by side with the preliminary practical experience, as the 
medical student attached to а hospital does. . The system of train- 
ing adapted by the Admiralty for its staff of constructors and naval 
engineers approximates to this ideal. 


In conclusion we quote the following suggestions of & course 
which might well be followed by more colleges and engineering 
firms than it is at present :— 


It must be admitted that in many directions a department of the State 
can do what isimpoesible to private enterprise . . . Still, Admiralty expe- 
rience shows the advantages of that concurrent study, and it is a matter 
worth consideration whether something of the same kind might not be 
done for students in technical colleges, most of which are situated in great 
industrial centres. Subject to suitable regulations and limits, providing 
against injury or embarrassment to the business of private firms, it would 
not seem impossible to provide facilities by which at least senior students 
should keep closer touch with the practical side of their future work. 
Cases have come under my own observation where such facilities have 
been granted by important firms with excellent resulta, 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, October 28th. 
PHYSICAL SocrETY. 

6 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda :—(1) “An Influence Machine,” by W. R. 
Pidgeon ; (2) “ The Repetition of an Experiment on the Magneto- 
optic Phenomenon discovered by Righi,” by Prof. Silvanus P. 
Thompson, F.R.S. ; (3) “The Magnetic Fluxes in Meters and 
other Electrical Instruments,” by Albert Campbell. 


TUESDAY, November lst. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. First Ordinary Meeting, when Mr. W. Н. Preece, the Presi- 
dent, will deliver an Address, after which the Medals and Prizes 
awarded by the Council will be presented. 


THURSDAY, November 3rd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
4 p.m. Special General Meeting for Members only, at 28, Victoria- 
~ street, S.W., to consider the proposed revision of the Articles 


pf Association. 
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THE THOMPSON-WALKER SYSTEM OF 
ELECTRIC TRACTION. 


Quite the latest development in electric traction is the 
surface-contact system jointly invented by Prof. Silvanus P. 
Thompson and Mr. Miles Walker. During the past week we 
have been afforded opportunities of examining the details of 
construction and working of this system on a short length of 
tramway which has been laid down near Willesden. A 
technical description of the Thompson- Walker system appeared 
in our issue of September 80th last (The Electrician, Vol. XLI., 
p. 751), in a reprint of a Paper communicated by tLe inventors 
to the British Association. It will be unnecessary to repeat 
the details of that description now, but it may assist the 
reader to understand the system if we give some account of 
what we saw at Willesden. 
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Car and Portion of Track near Willesden, equipped on the 'l'hompson- 
Walker Surface-contact System of Elettric Traction. 


It must be borne in mind that the main objects of a. 
surface-contact system of electric traction dre to obviate, on: 
the one hand, overhead construction in the form of poles and 
trolley wires and trolley masts on the cars, and, on the other 
hand, to dispense with slots or other cavities in the road 
surface. The ideal surface-contact system consists of an 
insulated series of conductors laid flush with the road surface, 
each individual conductor being made electrically alive only 
immediately when the car passes over it. In practice, the 
contact-pieces cannot be quite flush with the roadway surface, 
as it is necessary that they should come into contact with a 
sliding bar or skate carried beneath the car; they must, 
therefore, project a little above the surface. In practice 
also hitherto it has been very difficult and almost impossible 
to guarantee that the contact-pieces shall be rendered inert or 
non-electrified after the car has passed. The dangers atten- 


dant upon live plugs occurring at random upon the road is so 
great that the Board of Trade would not sanction any system 
in which there was the remotest possibility of such an event 
occurring, It is claimed for the Thompson-Walker system 
that although ‘it will, of course, be said that in every trac- 
tion system there must be some risk ; in this system that risk 
is upon the happening of something which is inconceivable.” 
While we think this is putting it rather strongly, we never- 
theless concede that the mechanism below the contact road 
plug is much less liable to get out of order, in a 
way that would keep the plug live after the car had 
passed in any other surface-contact system we have as 
yet seen. In order to throw one of these plugs into elec- 
trical connection with the mains, it is absolutely essential 
that a live piece of iron or other highly magnetic substance at 
& pressure of something like 500 volts should be immediately 
over and in contact with the plug. Other systems have 
depended upon the proximity of either a piece of iron or of an 
electrified conductor; but in the Thompson-Walker system 
the conductor must be both electrified and be composed of 
iron. Thus the chance of any ordinary vehicle enlivening a 
knob is reduced to а very small minimum— practically, indeed, 
to an impossibility. | 

One of the defects which hastobe guarded against ina surface- 
contact system is the maintenance of electrical contact between 
the plug and the feeder by leakage. In the Thompson- Walker 
system all parts, which are either live or which become live 
when the car is passing over the stud, are so surrounded by 
permanently-earthed metal that any leakage must escape to 
the earth and cannot raise the electrical pressure of the knob. 
So that, even should leakage occur, the knobs are not rendered 
dangerous. If, therefore, from leakage, or from any other 
cause, an excessive current passes a fuse within the plug box 
is blown and the plug is isolated. — 

The mechanism within the plug box is completely enveloped 
in paraffin oil, and is thus prevented from sticking either 
through rust or the accumulation of dirt. The contacts are 
made by means of mercury cups shunted by carbon breaks. 
The main current is never broken at the mercury cups, but 
these are opened first and immediately afterwards the carbon 
breaks open the circuit. Thus no flashing occurs at the 
mercury surface. 

The experimental line which has been laid down near 
Willesden consists of a short length of single track, with & 
turn-out at one end and a sharp grade curve at the other end. 
The car is an ordinary double-decked car, capable of carrying 
as many as 60 persons, and when operated fully loaded ran 
smoothly and satisfactorily over the line in either direction. 
There is provided on the car a small 500-volt accumulator 
connected with an additional plug on the controller, by means 
of which the skate can be made live to the required pressure 
in the event of the car passing over a dead plug, and thus 
losing electrical pressure from the mains. The operation of 
throwing the skate on to the battery can be performed so 
quickly as to make no noticeable change in the speed of the 
car. When, through breaking a fuse or from any other cause, 
it is necessary to replace the mechanism below the plug, it is 
simply necessary to undo three screws on the surface and lift 
out the plug and the mechanical gear below it, the whole 
coming out bodily. We timed this operation, and found that 
it could be completely carried out in 87sec., while a plug 
could be removed and а new one put in in about 1min. 

One of the objections commonly raised against all traction 
Systems that rival the overhead trolley is the very much 
greater cost of these rival systems. From figures supplied to 
us in à pamphlet which has been circulated, welearn that the 
relative costs of the Thompson- Walker surface-contact system, 
the overhead trolley system, and the open conduit system are 
as follows :— 

Совт PER MILE OF SINGLE TRACK, 
I.—Overhead Wire System. 


Trolley wire and adjuncts .............................. £ 
qo aA 400 to 1,200 
Permanent way and paving.. ... .....................-. 5,500 
Feeders ————Ó— 4,000 
£8,200 to 9,000 
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N II.— Open Conduit System. 
Cost of conduit under favourable conditions, in- 
cluding conductor rails, insulators and drainage. Eq, 900 


Permanent way and pavinngzg . . 500 
Ft ↄð 4,000 
£11,400 
III.—Swurface Contact System. 
180 to 360 boxes costing, say, £5 apiece ............ £900 to 1,800 
Permanent Mig and paving .......... . . ,500 
Feeders and adjunctt . . ã . . 4,200 
£8,600 to 9,500 


From these figures it will be seen that it is claimed that 
the new system is but slightly more expensive than the over- 
head equipment. As, however, the new system has never 
been made the subject of actual practical contracting work, 
it still remains to be seen whether it can be put in profitably 
at the price stated. 

In conclusion, we may observe that since the Thompson- 
Walker system is operated at the same pressure as the ordin 
overhead trolley, viz., 500.volts; it can easily be combined with 
the latter. In other words, cars might be equipped to work 
on the Thompson- Walker system in narrow streets where over- 
head equipment might be prohibited, and to run on the over- 
head trolley system in suburban and outlying districts where 
the overhead equipment would be permissible. Indeed, it 
seems to us that in the event of the new system proving suit- 
able for ordinary commercial tramway work this will be found 
to be its most useful feature. | 


_ PROGRESS OF GLASGOW CORPORATION ЕГЕС. | 
TRICITY WORKS. 


+ 


Any one who has recently had occasion to be much about 
the streets of Glasgow cannot fail to have noticed the large 
extensions that are being carried out in connection with the 
electric lighting of the city, even if they are not interested in 
the subject itself. When the matter is looked into more care- 
fully these extensions appear all the more startling. It is, 
of course, admitted on all sides that the lighting of Glasgow, 
and the general electrical arrangements were very much behind 
hand, and when Mr. Chamen was appointed less than a year 
ago he ‘had a very serious position to face. The present 
station is now as full of plant as it can possibly be, and only 
holds some 8,000 to 4,000 н.р. even at that, and last winter 
even with the assistance rendered it with the two large batteries 
of accumulators that were put down whenever there was a 
little extra tax on it due to fog, &c., the voltage would fall to, 
from the consumers’ point of view, an almost negligible quan- 
tity. Seeing that consumers have been added in considerable 
numbers since, it will be seen that it was imperative that fùr- 
ther plant should be got ready to prevent serious consequences 
as far as a continuance of the supply was concerned. 

Within a very short time of his appointment Mr. Chamen 
has formulated his general scheme for the lighting of the city, 
and obtained the approval of the Corporation to it. Generally 
speaking, this scheme consisted in laying down two stations, 
one on the north side of the river Clyde for a possible output 
of 30,000 н.р., and one on the south side of the river for a 
possible output of 20,000 н.р. It was, of course, impossible 
to have these stations in any way ready for this winter's load; 
it was, therefore, decided to advertise for plant, amounting to 
a total of 2,000 to 8,000 н.р. in any sized units, the only 
stipulation being the question of delivery; and there was 
offered and accepted for delivery this autumn a large marine 
engine coupled to a German dynamo, an American engine 
coupled to two American dynamos, and two small English 
high-speed sets. Foundations have been put down for 
these plants in the new engine house on the north side 
at Port Dundas, and a tempo shed erected over them, 
steam being supplied by a couple of Babcock boilers, which 
are fitted to form part of the permanent battery. This 


work is well forward now, and as it will not be long | In 


after these lines are in print that the plant will be ready 
for taking up part of the load of thé city, and so relieving the 
present station, a few words will not be amiss as to the general 


arrangements of the station. The ground secured for the 
station on the north side is adjoining the Forth and Clyde 
Canal, which is the property of the Caledonian Railway; the 
configuration of the ground is such that the level of the canal 
is the same as the coal store which is over the boiler room, 
thus the coal can be delivered direethy either from the barges 
or railway trucks right into the hoppers to feed the automatic 
atokers if required. The boilers are arranged in one long line 
running parallel with the canal bank, and alongside this runs 
the engine room. The building is made up of three sections ; 
їп һе centre what may be termed the main portion, consist- 
ing of one-third of each of the boiler room and engine room, 
with in front a central block running up into a tower, con- 
taining the engineer's office, &c., and on either side of this 
the battery rooms; it is this portion that is now being pushed 
on with; the other two portions consist simply of extensiong 
of the boiler and engine rooms in either direction. This 
arrangement even in its incomplete form makes a very com- 
pact and handsome building, but when completed it will 
probably rank as the finest electric light station in the 
kingdom. 

So much for the station buildings; now as to the mains 
and cables. The system of distribution is, of course, a three- 
wire system, but it is, we believe, the first town to take the full 
advantage of the Board of Trade permission, and lay down a 
supply of 250 volts or 500 volts across the outers. The first 
step was made some little time ago, when a large part of the 
town was changed over from the 100 volt supply to the 
200, but as soon as the new plant ів at work a large sec- 
tion will be further increased to 250 volts, and as the new 
station gradually takes up the load the present station 
will be shut down. The distribution may be termed a purel 
feeder distribution, the network being of comparatively s 
section, but being very liberally supplied with feeders; at 
3 there are some 20-30 triple concentric feeders being 

id from the new station to various points on the north 
side, one of them being carried across the river to form a 
junetion with the south side station. These feeders are all of 
lin. x lin. x 4in. section. The contract for them was divided 
between the British Insulated Wire Co., of Prescot, and 
Messrs. Callender, of Erith. Both feeders and network are 
plain lead covered, and are being laid in heavy earthenware 
troughing, and filled in solid with bitumen. This will make 
а very sound and permanent piece of work. 


TELEGRAPHS AND TELEPHONES IN PERSIA.* 


. The ae отара line in Persia "за —— pe 36 — 
ago, and in the inning was vigorously deno and op 

by the priests as being a species pinen and closely allied to other 
evil principles greatly subversive of religion and the best interests 
of the State, and as such not to be permitted to have a plaoe in the 
economy of Government. This opposition, however, was over- 
come, and the class which resisted so stoutly at the firet now use 
the telegraph with the greatest indifference. In the Ter 1862 the 
construction of a telegraph line from India to England through 
Persia, Russia, and Germany was commenced, and it began work- 
ing on January 1, 1870. Some work had, however, been carried on 
for three or four years by a line through the 5 
but according to the United States Vioe- Oo at Teheran, 
this was not by any means of a satisfactory character, and 
serious errors, delays, and interruptions occurred. The line 
is still used occasionally. The Indo-European is a well-con- 
structed and efficiently-managed line. From Bushire to Karachi 
there is both a cable and a land line. This line provides the 
local native administration with one wire which can always be 
depended upon. The local lines, with the exception of the one 
wire mentioned above, are the property of the Persian Government. 
The ownership was acquired by the cost of construction, and has 
been maintained by defraying the expenses of preservation. The 
actual administration is deputed to one man, who, until very 
recently, contributed to the Government, £2,400 a year. 
This royalty has now been raised to £6,000 a year. The 
yearly reoeipts of the telegraphs have been about £12,000, 
and the expenditure equals, if not exceeds, the income. 
consequence, certain reforms are to be initiated in the 
direction of compulsory payments. It is stated that fully 50 per 
cent. of the telegrams are sent free. · Officials of the Government 
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messages. 
the vernacular, and under Government 


of the people. As 
реге: 8, 1889, granted to the then Minister for Foreign Affairs 


but for want of means the purposes of the concession have 
not been put into execution. In order to protect the ооп- 
cession from lapaing, two or three wires were put up and 
kept in a workable state, and are now in use. Five years ago 
the railway and tramway company commenced erecting private 
wires for anyone who would undertake the expense, and they 
established an exchange office on their own premises at Teheran. 
It has not been extended to any other town. So far, no records 
have been kept of the number of miles of wire erected, but the 
Vice-Consul says that from his observation he should esti- 
mate it at about fifty miles—this is including the wires into 

es of summer resort, and those to different parts of the 
city. At the present time there are 15 owners of private 
wires, each of whom pays the company about 8s, 6d. per 
month for keeping the wires in repair, and the instruments in 
order. The receipts about balance the expenditure, but this only 
includes the free use of the lines by the Company, who provide the 
only office there is in the city, and two in the country during the 
summer months. As messages are not received from the public, 
no tariff has been formulated. Subscribers are put into communi- 
cation, and use the telephones as long as they wish. As а more 
extended use of the telephone would interfere with the receipts of 
the telegraphs, permission to use it has not been granted to dis- 
tances appropriated by the telegraphs. 


BOOKS RECEIVED. 


** A Treatise on the Law and Practice Relating to Letters Patent 
for Inventions.” By Robert Frost. Seoond edition. (London: 
Stevens and Haynes. ) 

„The Official Gazette of the United States Patent Office.” 
No. 1. Vol LXXXV. Published by Authority of Congress, 
(Washington : Government Printing Office.) 

* Calendar of the University College of North Wales" for the 
year 1898-9. (Manchester: J. E. Cornish.) 

Street Railway Roadbed." By M. D. Pratt and C. A. Alden 
(New York: Street Railway Publishing Co.) 


ELECTRICITY WORKS ACCOUNTS. 


Nottingham Municipal Electric Supply Works. 

The electrical undertaking of the Nottingham Corporation, 
the accounts of which form the subject of our first table this 
week, was started in September, 1894; it has, therefore, com- 
pleted its third year of working, and, moreover, in a manner 
which indicates very satisfactory progress, both as regards 
output and economy of working. 

The borrowed capital amounts to £77,865, raised at rates 
varying from 8 per cent. to 2$ per cent., while the expended 
capital has reached £75,996, representing £79: per kilowatt 


capacity of generating plant. An increase in the number of 
consumers from 334 to 480 during the year has resulted in an 
increased equivalent lamp connection of 48 per cent., or from 
25,725 to 88,140. The corresponding increase in the output 
in units sold is 61°6 per cent. on 297,185, bringing it up to 
480,881 for the year ended March 81st last. А substantial 
diminution of the costs of 1896-7 has been effected, lowering 
them to 1:88d. per unit—a value which has not been beaten 
by any station we have yet analysed of the same or lower put- 
put. Both works costs and management and property charges, 
but especially the latter, have conduced to the total reduction 
effected. 

A working profit of no less than £7,067 has been made, the 
total costs bearing the low ratio of 34 per cent. to the revenue, 
£8,508 has been carried to the depreciation fund, £1,897 to 
the sinking fund and towards repayment of loans, and £2,168 
paid as interest on loans. 
As giving some indication of the progress of the concern, 
it may be stated that for the year 1895-6 the number of units 
sold was 171,654, of which 11,564 were for public lighting. 
The revenue was £6,688, and the expenditure £2,090, with an 
equivalent number of lamps connected of 17,400. 


The National Electric Supply Company (Preston). 

This Company commenced the supply of electricity in 
Preston in August, 1892 ; therefore, the last accounts analysed 
in the table are those of the fifth year of working. Of the 
total capital received, viz., £66,794, £89,694 is by shares 
and £27,100 has been borrowed on Four and a-Half per 
Cent. Debentures. The total amount expended as capital is 
£70,201, being at the rate of £117 per kilowatt of generating 
capacity. 

The number of consumers have been increased by 50 
during the year and the (8c.p.) equivalent lamp connection 
by 27 per cent. or to 28,800, as compared with 18,800 in 
1896. A large proportion of this increase in the connections to 
the mains occurred towards the end of the year, so that the 
improvement due to the extended custom was not to be 
expected in the accounts for 1897. The output for the 
year has reached 871,301 units sold—an increase nearly 
16 per cent. A total revenue of £7,829 was 989817880 
showing an average price per unit of 5:06d. We regret to 
notice that the total costs per unit have risen by nearly 0:44. 
This is due, however, chiefly to the management charges; 
salaries having risen by nearly 0:8d., and one or two abnormal 
special charges which have been included under management 
causing a further increase. The works costs have fallen per- 
ceptibly. A working profit of £4,118, together with £500 
previous balance, allows of £700 being paid in respect of 
depreciation, £1,188 as interest on loans, and a dividend of 
5s. per share being paid on the ordinary shares which absorbs 
£2,718, leaving £18 balance carried forward. A small alter- 
nating plant has been added to the machinery to supply 
current to the outlying districts. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Bedford шшер) eU s VE Mar. 4 maton (Vestry).............. June 94 
Belfast ( шора!) (———"' 0. 28 Kensi'gton & Knightsbr'ge (Co.) Sept. 30 
Blackpool (Municipal) ........ Oct. 7 Kingston-upon-Hull (Municipal) Aug. 19 
Bournemouth (Company) ...... June $8, Kingston-upon. Thames (Mun.).. Mar, 25 
Bradford (Municipal) .......... May 90 caster (Municipal) Oct. 21 
Brighton (Municipal) .......... May 6 Leeds (Company: April 8 
Bristol (Municip КК d dE da July 29| Leyton (M F Sept. 28 
Burnley (Municipal) .......... Sept. 16 Live 1 cipal).......... Aug. 12 
Burton-upon-Trent (Municipal) April 15| Manchester (Municipal)........ Joly 929 
Cambridge y). June 17| Newcastle-upon-Tyne (Co April 29 
(Central) Kensington (House-to- rue Py трапу) )) ps 18 

House (Company) ............ Sept. 30| Notting ( pany) БЕР 11 
Charing Cross (Company) ...... ril 22 ord (Com % ess pril 1 
Chelsea (Company) ............ ay 20| Reading (Compeny) ............ Sept. 16 
Cheltenham (Municipal)........ Oct. 7| Richmond (Company) .......... ar. é 
Chester (Municipal)............ Oct. 14 | Scarboro (Com кы, April 1 
Clerkenwell (Company) Mar. 18| 8t.James' & Pall (Company) July 1 

ver (Company) ............ Mar. 11 | St. Panoras Gestryz e 18 
Eastbourne (company КОРОЛУ July 22| Shoreditch (Vestry)............ M 27 
Edinburgh (Municipal) ........ Oct. 14 | Southampton (Municipal June 8 
Exeter (M cipal) аена са ug. 6 Stafford <manicipel) "— Oct. 21 
G w (Municipal) .......... Aug. 12| Sunderland (Municipal)........ Aug. 19 
Guildfo mpany) .......... May 18| Taunton (Muntoipal) РОИ ug. Б 
Hammersmith (Vestry) ........ June 10 Tunbridge Wells (Municipal) . July 22 
Hampstead (Municipal) Sept. 9| Wandswo mpany) ...... ar. 18 
Hanley (Municipal) ............ April 8| Westminster (Company) ...... April 22 
Harrow (Company) ............ Bept, 9| Wolverhampton (Municipal) .. July 15 
Has & St. Leonard's (Co.) .. April 29 Worcester (Municipal) ........ May 18 
Hove (Company)) 6| Yarmouth (Municipal) ........ June 17 
Huddersfield (Municipal) ...... Mar, 25 
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NOTTINGHAM. 


by. eem | Nottingham Corporation. 
f Sup, 1894. 


2 „„ „„ „„ „5 


н Wi 
System of Supply .... 


3-wire continuous-current with batteries, 


PRESTON. 


The National Electric Supply Co. (Limited 
1892. : 


[teries, and partly alt.-cur. 


гау ó-wire and 2-wire con. - cur. with bat- 


O He. 00 Leer eee eee eene e eoe tota po aot peto „=+»+ | Н. Talbot. 
YEAR ENDED MAR. 31, 1897. MAR. 31, 1898. DEC. 51, 1896. DEC. 31, 1897. 
QUANTITIES— 

Units generated II "III DI * * IE 516, 638 511,935 349,920 

” SOLD (TOTAL) 5 „ „ „ 05 „„ „ „ „% э „ „% „„ ьан I Il те» к, 185 480,381 320,500 

„ sold to consumers ——— ———— 285,622 468,728 289,751 

„ sold for public lighting, &e, .......— eee 11 ‚565 11,653 30,749 

„ uod ON Works (^ cco sience soreisens — 3,621 5,957 12,500 
UNITS SOLD PER 8 C.P. LAMP CAPACITY TT 10 . 16 17 
Maximum supply rom eg ————— 400 kilowatts 737 kilowatts — 
Number of public lamps. . .. . 8 42 arc, 18 glow * 
Number of consumers sooo es pa eee sees 400 


Connections to mains in 8- ср. ' lamps . 099500 2590 eee 
CAPACITY OF PLANT IN 8-C. P. LAMPS .................. 
CAPACITY OF PLANT IN с х.б, ATE Aie eor a em cat 


CAPITAL— capacity. zw. capacity, Таш capacity 
AUTHORISED (TOTAL) —— me 22 — этч e £85,000 2895 — — — РЕР. 
She. гә esses tos ese esse esse — — — — £100,000 | £166 £84,9449 | £141 
Loan (including Debenture charges). . . . 85,000 89:5 — die аде = 
RECEIVED (TOTAL) ) pa + o С: 96045 0€ 004 sees 72,265 761 822 78, 1% 131 794 111 
Share . ...e eee eee teesepe deseo esse (— À — — 90:9 59,694 66:0 
Loan (including Debenture charges) 12,265 161 92 2 on 000 39°9 27,100 45:0 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ... — 13˙4 = 4 1 ^" 
Share (unissued) ЕЕ „„ „„ — 45.250 75˙2 45,250 75˙2 
Share (uncalled) PDT ———— a) XKE——ͤ— —44äͤ 2 — — — — — 
Loan (including Debentures) . sere: 154 — = — eae 
REPAID (TOTAL) ............. eee . — — oes "- тү: = = 
RESERVE OR SINKING FUND ......—. sos sas sms s os sms eae — — с wk: 
DEPRECIATION FUND „„ 819 T 2,019 3:35 
EXPENDED (TOTAL) ..... eem mmm 70,681 17 70,201 1166 
Lands and buildings . os 6,569 10:9 ,650 11:05 
Plant TITEL, —— LIII ID в ᷑ —„— —— 33,1774 55˙1 29,1164 48:9 
Mains. . ee eee —————— 28,601 47°5 51,759 52:8 
Miscellaneous ee ee СЫ 2,555 3°88 2,597 3°98 
REVENUE— БИЕ... УР caa Laon as Seen „=. тош. [регина] Тош. — ente 
TOTAL eee ЖЕ eee eee eee eee ee ete „„ „„ он ешш ео UI I I I I oe £6,726 5:038d. £1, 829 5 060d. 
Revenue from вирр1у.......... 04600 5€ 699 che 990 004 000040 es 6,129 4:590d. 6, 952 44904, 
є AGUAS, BGs i iilos зей» е» айга» ын» ы 08 208 0°156d. 240 0:1554d. 
% poe lighüng, — — — bee 375 0°281d. 629 04074. 
s of lamps, Ke, eee ese eee еөз. e : " 
< miscellaneous sources . 14 0˙0104 8 00054. 
EXPENDITURE OUT OF REVENUE— 
ccc Анны де ал бдан» Ба £2,710 2°030d. 3,716 2:402d. 
WORKS COSTE ...... ior rore eee* өзүгө Өйне . 1.728 1 294d. 1.986 1 283d. 
Generation of electricity ...... (— —— ocs 1,508 I'129d. 1,643 I'062d. 
Fuel (including D. &a) coso —— 509 0°381d. 555 0˙545d. 
Oil, waste, water, stores . . 134 0°100d. 126 0°081d, 
Wages Fa POLE liia NAE qt — see 708 0°530d. 657 0:425d. 
Repairs and maintenance at station . 158 0°118d. 528 0°2124. 
Distribution of electricity ...... «н, —Á 1 14 oe 156 Od 
Wagen, Ke. ccossecccccsdseccccovcscscscccocsentens — 1 0114. i 
Берг, renewals of mains, &с................. — 99 0°074d. ) 156 01014 
Public lighting. PE seele 660 — ows see 106 0°07 9d. 187 01214 
1 » ͤ 085 "—— ; - 
PROTO WOM эс ee ee — À - 106 0:0794. 187 01414, 
ахаар AND PROPERTY CHARGES............... 982 0°736d. 1,730 11180. 
MOOD DELI A AA IT T E AE NAS — — — — — 
Pn EEG, (ONE ОГЛ КККК ГГ ЛЛ ТЕГЕ - 95: 0" 193d. - y 296 0'222d. 249 01614 
Management — — — >» 852 06884. 1,021 O j , 
Salaries .......... eoe eee ooo NET IE sees 880 - 631 0°510d. 739 0°369d 
Stationery, & 4 . . —2.—.—.—.—. - 35 0:028d. 43 0"021а 
Establishment charges —— 115 0*093d, 91 0°046d 
Law charges, ee. — TOREM {1° 0°057d. 1484 0:0744 0:112d. 
% to mean to mean 
FINANCIAL RESULTS— Total cap. expnded| Total. cap.exp'nded 
WORKING PROFIT FOR YEAR ................... — £4,015 583% | £4113 | 584% — 
Sum carried to Depreciation Fund.. 400 0:581% 700 0:994% 
Sum carried to Reserve or Sinking Fund ....... ee — — — — 
Net interest on loans (incl. Debenture charges) ... 1,116 162% 1,188 1:686% 
BALANCE FROM LAST АССООНТ.......................... – 1,000 145% 500 | 07107 
[TR AVAILABLE РОБ DISTRIBUTION, &c. ...... 1,499* 2:187, 2,125 3817 
— ND. e 58. per Sh. — 58. per Sh. — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 37:057 34167; 40:37 47:5% 
Expenditure per kilowatt capacity . . . . £2. 17s. 5d 3. 16s, 8d | £4. 10s. 04 £6. 3s. 5d. 
REVENUE PER KILOWATT CAPACITY ................. £7. 15s. Od. 11. 4s. 5d. | £11. 3s. 5d £13. Os. Od. 
Expenditure рег 8-с. lamp capacity ............. 2i Is. 10d 28. 51d. 2s. 104d 38. 114d. 
REVENUE PER 8-C.P. LAMP CAPACITY ................ T 4s. 11 Ts. 2d. | 7s. 11а 8s. 31. 
REVENUE PER 8-C.P. LAMP CONNECTED ............. > 5s. 84d. 5s. 74d. | 78. 44d. 6s. 84d. 
Price charged for lighting, per unit ........... . . e ) 6d. to 8d 6d. to 44. 7d. to 4d 7d. to 4d./ 
Price charged for power, per unit eee 3d id. 534. 
Price charged for public lighting et -- — — — 


NOTTINGHAM.—REMARKS—a Of which £35 is 
for attendance and repairs on lamps. b Of which 
£38 is for attendance and repairs on lamps. с In- 
cludes insurance, £27. d Includes insurance, £34. 
е By the maximum demand system, 6d. for first hour. 


PRESTON.—REMARKS.—* The arc lamps take 5 amperes and the glow lamps are 32 c.p. each. 
on experimental plant, and £1,089 on arc lamps. 
c Out of which £175 is written off preliminary expenses, d Includes £1, 071 on arc lampe. 
ance, £139 cost of reduction of capital, £203 to '* lamp renewals,” 
and rebate of 15 per cent. for cash within three weeks. 


18,500 


Per kilowatt Per kilowatt 


а Includes £5,041 
and insurance, 221. 
e Includes £32 to insur- 
and £51 tc auditing. f Maximum demand system, 
g £15 Ordinary and Founders’ shares reduced to £3 128. 6d. 


b Includes auditing, £50; law expenses, £47 
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ELECTRICAL TESTING FOR TELEGRAPH serene: By J. 
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METER AND ITS ADJUNOTS, By W. O. Гнев. 


Price ба. free. 
LOGALISATION ОР ТАЙТ IN ELECTRIC LIGHT MAINS. By F. O. 
Price 6s., post free 
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EGEOTBRICAL LABORATORY NOTES AND FORMS (Elementary and 
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on applica 
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DRUM ARMATURES AND OOMMUTATORS (Theory and Praeses). By 
F.M. WEYMOUTH. Price 7s. 6d., post free. 
THE INCANDESCENT LAMP AND ITS MANUFACTURE. By Guear? 
8. RAM. Price 7s. 6d., post free. 
A . N BOOK OF ELECTRICAL ENGINEERING FORMULE. bi 
Amr and Н. M. KILGOUR. Price 7s. 6d. net, post free 7s. ad., abroad, 8s. 
ена edition, 198. 6d., post free. New edition in the press. 
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PRACTICAL TELEPHONY.—By Dann Surctam and F. O. Rara. 


SECONDARY BATTERIES.—By Е. J. Wan. illustrated. The 
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the i construction and manufacture of secondary 
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CARBONS FOR ALL —By Francon Jest. А work 


' ,. SPECIAL NOTICE. 
Last week's number of “The Electrician" completed Volume ХЫ. 
With this week's number is issued (Gratis) the Index to the Volume. 


Complaints of non-receipt should be promptly made to the Publisher. 


козе BRADY tM me, el 
strong B. 
binding. Price 2s., by post K. M, 

A complete set of the Second Series of " Тив ErmorRIOLAN " can now be 
supplied. These sets are very scarce, and early application should be made, 


POLYPHASE TRACTION. 


The question of electric traction is now so much to the fore 
in England, particularly in technical circles, that it is by no 
means surprising that polyphase working in this connection 
should attract very considerable attention. The polyphase 


system has already been tried to a certain extent for traction 


purposes on the Continent and in America; and, indeed, in 
one instance, namely the Dublin installation, in the United 


‘Kingdom. Nevertheless, the amount of experience gained 


has been so small that the relative advantage of the system as 
compared with the almost universal continuous-current over- 
head-trolley system is still a matter of keen debate. The 
question is still farther complicated by the fact that there are 
two distinct polyphase systems in the field; and if the 
experience of polyphase traction as a whole has been very 
limited, the experience of each of the systems oon- 
sidered individually has been even more limited still. The 
first of the two systems is what may be called the 
combined polyphase and continuous-current system, and the. 
second the polyphase-motor system. In the former the 
power is transmitted from the generating station to various 
sub-stations by means of high-potential polyphase currents, 
which in the sub-stations are transformed by means of rotary 
transformers to continuous currents of 400 to 500 volts’ 
pressure, and with these the car-motors are supplied in the 
ordinary way by means of trolley wires. In the latter system 
the power is, as before, transmitted to sub-stations by means 
of high-potential polyphase currents; but in the sub-stations, 
in place of the rotary transformers, stationary transformers are 
employed which merely reduce the potential to a safe value, 
the current remaining polyphase and the car-motors being, 
consequently, also polyphase. In discussing the relative 
merits of the three competing systems—the ordinary con- 
tinuous current, the combined polyphase-continuous-current 
and the polyphase-motor—the first and perhaps most important 
question that arises is, How do they severally stand as regards 
interference with telephones, telegraphs and observatories, 
and as regards electrolytic action upon neighbouring pipes 
and metal work ? Accurately speaking, however, this is not a 
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single question, but rather three separate ones, for the mag- 
netic disturbance due to the outgoing and return metallic 
circuits is quite distinct from the disturbance due to currents 


leaking from the return circuit through the earth; and, in 


turn, these magnetic effects are quite distinct from the elec- 


trolytic effects of the earth currents. As regards the first of 


these, the polyphase-motor system seems to be at a great dis- 
advantage as compared with either of its rivals, which are of 
equal merit in this respect providing that in both cases con- 
centric feeders are employed; the magnetic effect of a concentric 
cable carrying equal currents in opposite directions being, of 
course, nil. In both systems the disturbance due to the 
currents in the trolley wire and in the rail return are 
similar, since in both cases similar continuous currents are 


supplied to the motors on the cars. But when polyphase 


motors are employed, though the feeders may be concentric, 
the currents to and from the motors must be carried by 
two trolley-wires and by the rails, and since these currents 
are alternating the disturbance they create is much greater 
than in the case of the continuous currents of the direct- 


current or combined systems. In confirmation of this we 


find that at Lugano, where polyphase motors are employed, 
the telephone system has been thrown into the greatest con- 
fusion; while on the new Jungfrau railway, though the tele- 
phone wires which, are carried on the same poles as the three- 
phase current circuit, are crossed every 550 yards, the dis- 
turbance is still too great for the satisfactory transit of 
messages. Further, should it be decided to use an insulated 
return, as may very well happen in this country where а drop 


of only seven volts is allowed, or an uninsulated return, and. 


where vested interests in telephones, pipes, &c., are во carefully 
protected, the continuous current system might possibly be 
worked with double trolley wires; whereas the three-phase motor 
system, which, even employing the rails as one of the circuits, 


and using the double trolley, would find that the com- 


plexity introduced by a third trolley-wire . made satisfac- 
tory working almost impracticable. Two trolleys are a 
sufficiently exasperating condition; three would be pro- 
hibititive. As regards the effects upon telephones, &c., of 
leakage currents through the earth from an uninsulated 
return, the polyphase-motor system would again be at a great 


disadvantage; for the earth currents would be alternating, 


and consequently their magnetic effects, at least, would be 
much greater than with continuous currents. With respect, 
however, to the third source of trouble, the electrolytic action 
of the leakage currents, the polyphase-motor system would 
undoubtedly be superior to the others, since the electrolysis 
set up by alternating currents seems to be practically negli- 


gible as compared with that due to continuous currents. It 


is strange, by the way, that the question of alternate current 
electrolysis should have attracted so little attention from in- 
vestigators ; very little seems to be known about it. But it 
must be borne in mind that, should the other systems adopt 
the insulated return, electrolytic troubles would be entirely 
done away with, and these systems would be, if anything, 
better in thjs respect than the polyphase-motor arrangement 
which cannot adopt the overhead return on account of the 
complexity of circuits which would ensue, 

But leaving the disturbance effects of the different systems, 
let us consider their relative values from the engineering, 
which is ultimately the economic, point of view. In the 
first place the polyphase motor has the advantage of requir- 
ing only collecting rings, and not a commutator, as is the 
case when direct currents are employed; and, beyond all 
doubt, this is an advantage, though, of course, not of 
such great importance as at once to give the polyphase 


system preference over the others. Again, the polyphase 
motor can be more compactly and mechanically constructed 
owing to the simplicity of its parts and their symmetrical 
arrangement, and a leading Continental manufacturer in- 
forms us that it is a matter of practical experience that for 
the same speed and output it can be made lighter than the 
continuous-current motor. Finally, the polyphase system, 
as compared with the combined polyphase continuous-. 
current system, has the advantage of requiring only 
stationary transformers in the sub-stations, thereby effect- 
ing a saving both in first cost and in the annual charge 
for attendance. This advantage, however, is not 80 great as it. 
might at first sight seem to be, since, the rotary transformer: 
requires remarkably little attention ; at Dublin, indeed, it has 
been found possible to leave the sub-stations in the charge of: 
boys. Again, though the polyphase motor may be lighter 
than the corresponding continuous-current machine, this does 
not necessarily imply that it is cheaper, for its magnets have to 
be laminated, and this adds greatly to the cost. Likewise in 
the matter of regulation the continuous-current motor has the: 
advantage, since its speed and-torque can be varied without: 
appreciable loss of energy, by shunting more or less of the’ 
series field coils and by adopting the series-parallel system with 
two motors to each car; whereas with polyphase currents the 
general method of regulation, at least at present, is by. 
the insertion of. non-inductive resistance in the rotor cir- 


cuit, which leads to the direct loss of energy in heat. 


But it should be remembered that Mr. O. E. L. Brown. 
advocates regulation, at all events in part, by means of altera- 
tion of the stator circuits from the star to the mesh formation, 
and by cutting out а certain number of the poles and thereby. 
altering the speed of synchronism. On the whole it is per- 
haps too early to say that the efficient regulation of the poly- 
phase motor is impossible, even for ordinary tramway work in 
crowded thoroughfares where frequent stoppages and ‘slow 
speeds are necessary ; although at present there can be no 
question that the system is better suited for light, or indeed 
even heavy, railway work, where long runs at approximately 
full speed are the general rule, than for the varying conditions 
of the ordinary street tramway. But in so far as what has 
been called the power factor of the polyphase motor is always 
less than unity,—or, putting the same thing in other words in 


во far as the current in the trolley wires has to be greater 
than that corresponding to the power developed in the motor— 
owing to the lag between E.M.F. and current, and the area of 


the trolley wires has to be increased for the same percentage 
loss in the line—the polyphase motor system must be inferior 
to systems employing continuous currents. 

To sum up, we may say that, on the whole, both from the 
point of view of inductive and earth-current disturbance and of 
economical and practical working, the advantage, at any rate 
at present, lies with the continuous-current motor. Of the 
two continuous-current motor systems, however, the combined 
polyphase-continuous-current will in general be the most 
economical to adopt—that is to say, that whenever the feeders 
are necessarily of considerable length, owing to the length of 
rail to be worked, or to the desirability of having the generat-. 
ing station in a locality where land is cheap, or where there 
are exceptional facilities for procuring fuel and water, or 
where water power is available, it will be found that the 
saving in the capital expended on copper in the feeders, owing 
to the use of a high potential, more than compensates for the 
extra cost of the rotary transformer sub-stations, and the 
small annual charge for maintaining them : though, of course, 
each particular case must considered on its own particular 
merits. 
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CONTEMPORARY ELEOTRICAL SCIENCE. 
[Oompiled by E. E. Fouvnumn р’Атви.] 
Luminescence Lamps.—The alleged economy of luminescent 
or fluorescent sources of light is based upon the fact that the 
maximum energy radiated by them lies in the visible spectrum, 
and that the i red heat rays are practically absent. But 
before jumping to the conclusion that the luminescence lamp 
is the light of the future it is n ' to determine b 
what expenditure of energy its pure light can be produced. 
Balmain’s luminous paint reproduces about 5 per cent. and a 
fluorescein solution about 1 per cent, of the incident light. E. 
Wiedemann has determined both the heating and the lighting 
up of a luminiscent screen by the impact of cathode rays, by 
introducing into the vacuum tube a thinner tube with a 
bulb containing water, and painted with Balmain’s paint or 
other luminescent material. The calorimeter tube was open 
to the air and contained a thermometer for observing the 
heating effect of cathode rays impinging upon the luminous 
paint. At the same time, the luminous energy was photo- 
metrically determined by comparison with an amyl-acetate 
lamp. It was found that the heating accompanying a bright- 
ness of one Hefner candle was about 1 gr. cal. per second. 
This means that only about 5 or 7 per cent. of the incident 
energy is converted into light. 
Sidot’s blende, the heating per candle-power was thrée watts, 
that being very nearly the same ratio as in incandescent 
lamps, and the same efficiency as in photoluminescent 
substances. | 
- [WigDEMANN, Wied. Ann., No. 9, 1896.] 
Vacuum Tubes v. Coherers.—A. Righi appears at last to have 
invented a vacuum tube which is capable of seriously rivalling 
the coherer as an electric wave indicator. The details of its 
construction are not given, the reason being that they are 
‘too complex,” but the tube has the peculiarity of showing a 
continuous streak of light between the two electrodes, which 
breaks up under the influence of electric waves into the accus- 
tomed succession of positive strata, dark space, and cathode 
light. The cathode is a wire, and the anode a disc, and under 
ordinary circumstances a cone of light extends from one to the 
other. This condition is resumed after the electric radiation 
has ceased. The curious thing is that the effect is produced 
also when the radiation impinges upon some portion of 
the circuit of the vacuum tube not too far away from the tube. 
Hence it is probable that the influence of the radiation does 
not affect the gas in the tube, but only the electrodes. But 
besides the optical phenomenon, which is in itself a valuable 
indicator of the presence of electric waves, there is a change 
of resistance, as in the coherer, which is indicated by a 
galvanometer. Often, the current is increased to three times 
its original strength when the tube lights up, and that effoct 
might, of course, be multiplied indefinitely by suitable relays. 
The advantage of not requiring a special mechanism for 
restoring the original resistance is obvious, but, on the other 
hand, Righi does not seem to have experimented with trans- 
missions longer than seven yards. 
(Riau, Nuovo Ownento, July, 1898.] 


Currents Generated by Röntgen Rays.—In 1897 Perrin suc- 
ceeded in obtaining differences of potential between two 
different metals when exposed to X rays, and even observed a 
small constant current of about 1079 amperes on joining them 
by a wire. A. Winkelmann has made further observations on 
this interesting subject. He placed a Róntgen apparatus in a 
leaden box with an aluminium window. In front of the 
window he mounted an aluminium plate, and behind that 
а copper plate. On working the apparatus and connect- 
ing the two through a galvanometer, a small current 
was indicated, which was increased by reducing the distance 
between the plates. A battery of plates could be con- 
structed by mounting plates of the two metals alternately 
one behind the other, taking care, however, that the insulator 
between them was not, like mica, for instance, impervious to 
X-rays. The resistance of one such battery was found to be 
180 million ohms, and to increase as the battery was moved 
away from the Rontgen apparatus, evidently owing to the 


In a Puluj lamp, painted with 


lesser degree of ionisation of the more distant air. Further, 
the resistance of the layer of ionised air diminished as the 
thickness of the layer was diminished, down to a certain 
minimum. At very small thicknesses the recombination 
of the ions is so rapid that the current intensity is thereb 
diminished, The author calculates the proportion of 1001850 
molecules of air in the total number of molecules at 4°6 x 10-18 
at least, in a position of maximum conductivity. 

_(Wirketmann, Wied. Ann., No. 9, 1898.] 


Magnetic Hysteresis. — Е. Niethammer examines the. 
behaviour of sheet iron when put through a magnetic 
cycle, not step-by-step as in the older experiments, 
but in rapid succession, by means of alternating cur- 
rents. He finds that Steinmetz’s formula A,=7B"*, 
ae the relation between the hysteresis work and the 
induction, only holds within narrow limits and even ‘there 
only approximately. The coefficient y is different for different 

inds of magnetisation, such as the magnetostatio, the alter- 
nate current, and the rotating-field method. The curves of 
magnetisation and permeability are much lower for alter- 
nate-current than for static magnetisation, and they 
are the lower the greater the rate of alternation. Hence 
it is possible to impart a stronger magnetisation by 
means of a steady field than by means of a varying one. On 
the other hand, the hysteresis work is greater when using an 
alternate current. It does not matter whether the curves of 
the latter are flat or sinusoidal, but the hysteresis work is 
much diminished in the case of pointed curves, when the 
maximum induction is the same in both cases. When a body 
is made to rotate in a magnetic field, the work of magnetisa- 
tion per cycle increases up to a certain high induction cloge to 
saturation, and then decreases. At B=14,000, the rotatory 
hysteresis is sometimes doublé the linear hysteresis. But for 
higher values, the rotatory hysteresis gradually becomes the 
smaller of the two. 

[МїктнАммЕВ, Wied. Ann., No. 9, 1898.] 


Corpuscular Theory of Réntgen Rays.—The most popular 
theory of cathode rays at the present moment is a corpusc 
one, while the most popular theory of Röntgen rays is the 
undulatory or *'hedge-firing" theory elaborated by J. J. 
Thomson and Johnstone Stoney. “The Dutch physicists, 
Vosmaer and Ortt, recently proposed a tentative corpuscular 
theory of the Röntgen rays, which, however, was somewhat 
roughly handled on its appearance. Before seeing their 
гаре В. Walter worked out a theory on very similar lines, 
which has a large number of considerations to recom- 
mend it, so much во, indeed, that its truth appears obvious 
and palpable at first sight. It consists in supposing that 
Rontgen rays are discharged cathode 5 It follows 
at once that they are not deflected a magnet. After 
impinging upon the anti-cathode or other body and discharging 
themselves, the corpuscles are reflected in a diffuse manner 
and penetrate the walls ofthe tube. That they are able to do 
во is not surprising, considering that even the charged cathode 
particles are capable of penetrating a sheet of aluminium. 
Besides, since it is known that the ratio of the electric charge 
of a cathode particle to iis mass is about 1,000 times that 
of the electrolytic charge of a hydrogen ion to its mass, it is 
evident that we have here to deal with particles much smaller 
than the electro-chemical ions. The only novelty lies in 
postulating the possibility of a divorce between the cathode 
particles and their charges. That Röntgen rays have a superior 
рела power is due to their electric neutrality. A copper 

ullet would have a greater chance of penetrating a forest of 
magnets than an iron bullet. The proportionality between 
absorption and the density of the absorbent is obvious. Ionisa- 
tion of gases may be considered as a mechanical destruction 
of gaseous molecules by the impact of swift particles. When 
these particles are charged, like the cathode particles, the 
ionisation will be greater, as is indeed found to be the case. 
Porter’s objection that the photographic activity of Röntgen 
rays is not affected by their transmission through a charged 
plate deserves consideration, but it is merely negative, and 
not in any way a crucial test. 

(Water, Wied. Ann., No. 9, 1898.] 
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LLANDUDNO MUNICIPAL ELECTRIC SUPPLY 
WORKS. | | 

The motto ‘It is never too late to mend ” appears to have 
been the guiding principle of the Llandudno District Council 
in the matter of providing a system of electrical supply. 
After having allowed the pier and several of the principal and 
largest hotels to be lit by independent, isolated electric light 
plants, and thus, having first cut away а considerable portion 
of the ground from under their own feet, the local authorities 
have carried to practical completion a scheme of public light- 
ing and electricity supply, under the able direction of Mr. A. 
H. Preece, their consulting engineer. 

After the extensive and important department of street 
lighting, there remains principally the work of supplying 
current for lighting the numerous hotels and boarding houses 
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& refuse destructor plant, although it is not intended that the 
generation of steam shall depend entirely upon refuse destruc- 
tion. There are three Babcock-Wilcox boilers, two of which 
are fired from Messrs.’ Beaman and Deas’ destructors, the 
third being arranged only for hand firing ; but all three boilers 
can be fired with coal or coke by hand if required. The 
location of the station close to the gas works enables coke 
fuel to be obtained cheaply and conveniently to both the 
electric light and gas departments, thus reducing the costs of 
these municipal undertakings. · 

The Beamen and Deas’ refuse destructor is one of the most 
modern and generally used form of destructor, and has already 
been erected at numerous works throughout the United 
Kingdom. The general arrangement of the destructor 
relatively to the boiler plant is shown in the accompanying 
longitudinal section of the works. The refuse is carted: up an 
incline to the tipping platform, and tipped direct into the 
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Map of Llandudno Municipal Electric Supply System, showing positions of Mains, Public Lamps, Distributing Boxes and the Generating Station, 


of that fashionable North Wales watering place, the business 
custom and motor loads being of quite subsidiary importance. 
This, of course, may be altered if a now projected scheme 
should be developed for supplying current to the electric rail- 
way which, in a short time, will run through Llandudno. 
But, at the present time, there seems considerable uncertainty 
as to whether the Company which will run this line will take 
current from the local authorities, through whose areas the 
line will pass, or will merely pay to those local authorities a 
certain annual sum for permission to generate their own 
current, | 

The eleotric supply works at Llandudno, although not yet 
officially opened, are practically in a position to run on a load 
and to supply the already considerable demand for current. 
The works are situated on a site adjoining the municipal gas 
works and some distance inland from the town. The accom- 
panying map shows the position of these municipal works 
relatively to the town and system of mains. The electric 
supply station has been designed to work in conjunction with 


mouth of a hopper about 18in. square, from which it falls 
down to a firebrick hearth carried on T irons, the hearth 
being set at an inclination of 52deg. Falling from this the 
refuse rests upon a fire grate of about 5 sq. ft. area, the fire- 
bars of which are of the ordinary stationary type with spaces of 
about in., allowing fine ash to pass through. The gases pass 
over a firebrick bridge into a combustion chamber whence 
they pass through a short flue to the front lowermost flue 
of the Babcock boiler, and then take the usual course through 
the tube stack to the main flue leading to the economiser. 
We may add that a full description and account of the work- 
ing of the Beaman and Deas’ destructor is to be found in a 
recently published work, entitled The Removal and Disposal 
of Town Refuse," by Mr. W. H. Maxwell. The Babcock- 
Wilcox boilers each have 1,741 sq. ft. of heating surface, and 
864 sq. ft. of grate area. Each is constructed in seven sec- 
tions, each section containing seven tubes 16ft. in length ; 
and there are two steam and water drums 36in. in diameter 


in each boiler. The boilers work at 150lb. pressure, and are 
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each capable of evaporating 5 ‚00010. of water per hour. In | our issue last week in connection with the Belfast municipal 
conjunction with the boiler plant there is a furnace economiser | electric supply works, where they are also used. Immediately 
by Messrs. Е. Green and Son, consisting of 192 pipes arranged | outside the boiler room а Ledward evaporative condenser is 
in one group, fitted wah deflectors at the back. Adjoining being erected. This, when completed, will be capable of con- 
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Llandudno 3 Electric Supply and Dust Destructor Works. 


the economiser in the boiler house i is а small recess used as а | densing 7,5001}. of steam per hour. The condenser is of the 
pump room, which is equipped with steam feed pumps by ће | usual tubular type, and is erected over a large cast-iron tank, 
Blake-Knowles Steam Pump Works, of the type described in having a capacity of 4,000 gallons. The air and circulating 
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pumps for the condensing plant are driven direct by a vertical 
compound engine, this portion of the plant having been built 
and erected by the Sunderland Forge Co. | 

The engine room may be entered from the boiler room, and 
is on the same level. It is at present equipped with two 
100-kilowatt steam dynamos and опе 50 kilowatt steam 
dynamo, together with a motor generator for regulation and 
for charging the batteries. The generating sets were supplied 
under the contract of the India-Rubber, Gutta-Percha and Tele- 
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graph Works (Limited), and comprises two Belliss compound 
two-crank self-lubricating engines of their E. C. 7 standard 
pattern, each direct-coupled to a Silvertown S. D. 220 
single horseshoe undertype dynamo with drum-bar armature, 
each set giving an output of 100 kilowatt at 440 to 500 volts 
when running at a speed of 450 revolutions per minute, and 
supplied with steam at 140lb. pressure, the engines being 


arranged to exhaust either into & condenser or to the atmos- 
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phere. There is also a third generating set composed of a 
Belliss E. C. 4-type engine coupled to a Silvertown” single 
horseshoe undertype dynamo with Gramme-wound armature, 
and capable of giving an output of 50 kilowatt at 600 volts 
when running at & speed of 550 revolutions per minute. A 
balancer is provided consisting of two machines mounted on 
the same bedplate and coupled together, each armature being 
capable of carrying a current of 100 amperes and working at 
& voltage varying. between 220 and 256 volts, so that it can 
transfer 25 kilowatt from one side of the three-wire system to 
the other. These machines are also single horseshoe under- 
type machines with drum-bar armature, and run at 1,000 
revolutions per minute. A small motor has also been fitted 
for driving the scraper gear of the Green’s economiser. 
Traversing the engine room, there is a small 25ft. span hand- 
traveller capable of lifting 5 tons, with a vertical lift of 18ft. 
This icaveller was erected by the Sunderland Forge Co. 

The switchboard in the engine room is very conveniently ` 


erected on a low platform facing the engine sets. It was 


constructed and equipped by Mr. James White, of Glasgow, 
and is built on a steel frame erected about 8ft. from the wall. 
It consists of 14 polished white marble panels screwed to the 
framework. The left panels serve as a dynamo section, the 
middle the balancing section, and the right panels a feeder 
section. The spaces between the panels are filled in with 
polished teak wood moulding, and surmounting the board is 
an ornamental frame carrying a self-winding clock, also the 
feeder and dynamo voltmeters. The back of the switchboard 
is enclosed, being reached through panel teak wood doors at 
the sides. Each dynamo panel is fitted with a Kelvin sector 
pattern ampere gauge, а maximum automatic cut-out and a 
double-pole change-over switch of the multiple contact knife 


pattern. Below each of the dynamo panels are the field regu- 
lators, the resistances in connection with which are fitted on 
the wall behind the board. At the top of the middle panel 
are fitted Kelvin recording voltmeters and two recording 


ammeters, while below these are the balancing ampere gauges 
and motor starting and field regulating switches. On the 
lower middle panel the voltmeter double-pole switches are 


fitted, while on each of the feeder panels there are mounted 


two Kelvin sector pattern ampere gauges, one on the positive 
and one on the negative section, the feeder fuses being mounted 
directly behind these. - | 


The battery .switchboard is mounted on a steel frame in a 


similar manner to the main board, and carries three polished 


„ 


marble panels. Two of these are provided with regulators for 
the 80 regulating cells of each of the two batteries, and on the 
top panel are mounted two Kelvin engine-room voltmeters 
connected between the middle of each of ће “ charge bars 
of the battery. We may here say that the connections in the 
battery room from the regulating cells to the regulating board 
are of copper rod protected with anti-sulphuric enamel, the 
rods being carried on porcelain insulators fitted on wooden 
beams supported from the roof. A complete diagram of the 
switchboard connections for the main and battery switchboards 
is shown in one of the accompanying illustrations. 

The battery room is reached from outside the building, and 
is а spacious apartment capable of holding considerably more 
cells than are at present erected. It now contains two bat- 
teries for the three-wire system, each battery consisting 
of 120 cells of 19 plates, in glass boxes, the output being 50 
amperes for 10 hours, or 200 amperes for one hour. We 
may say that the batteries are of the usual type manufactured 
by Messrs. Pritchetts and Gold, by whom they were supplied 
for this station. f | 
The feeders coming out from the station to the town are 
armoured triple concentric cables, manufactured by Messrs. 
W. T. Henley’s Telegraph Works Co. (Limited). These are, 
of course, buried. The distributors are not triple concentric, 
but are of the three-core armoured pattern, and are also 
buried. They are insulated with impregnated fibrous material, 
lead covered and armoured with steel tape. A certain amount. 
of earthenware conduit has been laid for future distributor 
extensions, but this at present is not in use. The arc 
cables consist of 7/16 single armoured cable, insulated with 
pure and vulcanised india-rubber, lead covered and protected by 
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an armouring of steel tape. All the cables were supplied by 
Messrs. W. T. Henley’s Telegraph Works Co. 

For the street arc lighting there are altogether 48 arc 
lamps, erected on cast-iron pillars. The lamps along the 
front, 30 in number, as well as those on important crossings, 
are fixed in carriers so arranged that the lamp itself is imme- 
‘diately over the centre of the pole, a canopy being provided to 
protect it from the weather, and to give a good appear- 
ance. The remaining 18 lamps are all fixed along the 
kerb at the side of the road, and are suspended from over- 
hanging brackets. Three of the pillars are also fitted with 
double incandescent brackets. The lamps are run in groups 
-from the distributor network, at 440 volts. Each group con- 
sists of eight lamps in series. Each of the six circuits is 
provided with main fuses and a main switch, the switches 
being so grouped that the total number can be turned on 
or off from three columns, two controlling switches being 
placed in each column. The lamps themselves are of 
the well-known Crompton-Pochin type. They are for 
single carbons, to burn for 18 hours without re-trimming, 
and are fitted with opalescent globes. These lamps are 
similar to those used in Edinburgh and many other 
important towns. Each lamp is provided with an automatic 
cut-out, which, in the event of the lamp **hanging-up" from 
any cause, immediately short-circuits it, so that the other 
Jamps in that particular circuit will not be extinguished, nor 
will any damage be done to the lamp itself. In the base of. 
each lamp post is fixed an “isolating” switch, which, in the 
event of any attendant having to do anything to the lamp, 
-can be turned off, thereby entirely disconnecting the lamp from 
the circuit and bridging the lamp mains to enable the current to 
pass on to the next post. This arrangement enables a man to 


examine, or retrim with safety, any particular lamp without: 


disturbing the others. Access to the carbon holders for 
irimming is obtained by lowering the globes. In the case of 
the bracket lamps the globes are merely dropped until their 
weight is taken by а pair of chains, but in the case of the 
central carrier lamps a rod із provided down which the globe 
slides. The current for the lamps is 10 amperes, and the 
height of the arc from the ground level is 20ft. The 
lamps on the sea front are fixed at distances of about 50 
yards apart, but those in the town are a little farther 
apart, and are so arranged as to distribute the light to the 
best advantage. 

In conclusion we desire to acknowledge our indebtedness to 
Mr. A. H. Preece, the consulting engineer, and to Mr. H. 
Morton, the resident engineer, for their valuable assistance in 
the preparation of this article, and to convey to them our 
warmest thanks. 


A COMBINATION ABSORPTION AND TRANSMISSION 
DYNAMOMETER FOR LABORATORY PURPOSES.* 


BY J. J. FLATHER. 


In this Paper Prof. Flather described some recent improvements 
in his hydraulic transmission dynamometer, the most notable 
feature being the employment of a water-cooled pulley and a per- 
forated rim which permits the use of a brake band that can be used 
for absorbing the power furnished to the machine. The fixed 
pulley which is ordinarily used to connect the dynamometer to the 
machine to be driven has internal flanges for carrying the cooling 
water, and the rim is furnished with a number of brass bushings 
drilled through endwise, and provided with a regulating screw, 
by which the amount of water admitted to the brake is readily 
controlled. The brake band is a three-ply cotton belt, 7in. wide, 
connected through two sets of tension springs to the brake-regulat- 
ing screw. The brake band may be quickly removed, thus convert- 
ing the machine into a regular transmission dynamometer. In 
either case an automatic record is obtained on a roll of paper which 
is caused to pass with uniform motion under an indicator pencil 
that records variations of pressure. In addition to the force curve 
traced by the indicator pencil the zero or datum line is traced by 
another pencil which is adjustable in position and may be 
located at pleasure on a line parallel with the axis ob the 


Abstract of Paper read before Section D of the American Association 
for the Advancement of Science. 


plungers is exceedingly small. 
vided with adjustable casters, which permit the weight of the 
dynamometer to be carried by wheels or to rest firmly on the floor, 


as desired. 


not only has 0 
nowadays— but also possesses the property of sparkless running at 
all loads without a change in the position of the brushes being 


Jackson steam set. The dynamo is 4- 


shaft. Thus one is enabled to measure the total power required 
to run a given machine or any subdivided part of it. The two 
cylinders through which the driving power is transmitted 
are each 10 square inches in area and are provided with 
bronze pistons actuated by plunger pins, which may be located in 
either of two positions—the inner for ordinary work and the outer 
for extra heavy work, say, when it is required to measure 20 H.P., 
or when the speed of rotation is very slow. It will be understood 
thatsprings of varying degrees of intensity may be used to trans- 
mit the pressure from shaft to indicator pencil. These springs are 
changed, as in any ordinary indicator. The work of friction of the 
plunger in the cylinder is practically eliminated, since the combined 
area of the plungers is so much greater than in the indicator piston, 


and, as the indicator motion multiplies the distance moved by the 


indicator piston five times, it will be seen that the motion of the 
The more recent machines are pro- 
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NEW DYNAMOS OF MESSRS. P. R. JACKSON AND CO. 


It is now the aim of all dynamo makers to produce a machine which 
the advantage of sparkless collection—a sine qud non 


necessary. After а series of experiments, lasting two years, Messrs. 
Р. R. Jackson and Co. have now put on the market machines 
embodying these features, and even (it is claimed) able to stand 


considerable overload without an adjustment of the brushes being 
needed. All the machines are wound on the Sayers system. 


Fig. 1 on the opposite page is an illustration of a 150-k.w. Belliss- 
lar. The outer ring, or yoke, 
of the magnets is of Messrs. Jackson's own special steel, as are also 
the magnets and pole-pieces. The ring is partially enclosed at the 
sides with gun metal gratings, which not only afford protection to 
the field-magnet coils and the armature, but facilitate the work of 
connecting the magnet coils, and afford considerable support to the 
pole-pieces. The whole of the pole-pieces are cast and machined 
together by a special patented method of Messrs. Jacksons, which 
secures solid metal at the pole tips, and obviates the necessity of 
annealing the steel. The core is built on a spider, and the 
shafts are removable. We are also informed that the commutator 
is built on an entirely new principle. The bearings are of the 
separator type, and are self-oiling, without loose rings or other such 
devices. The brush holders are adjustable lengthways on the brush 
spindle, and there is also screw feed and hold-off adjustment. The 
springs, which are all of stout flat steel are enclosed in the body of 
the holder, and can be adjusted to give any desired brush pressure. 
The brush leads are attached underneath the commutator to two 
circular collectors. "These enable the leads to swing clear of every- 
thing to two terminals on the bottom side of the gun-metal gratings. 
The two main terminals are on the opposite grating, from which 
point they may be very conveniently connected to the underground 
or overhead cables. | | 
Fig. 2 is a two-pole machine, with a capacity of 200 kilowatts at 
450 revolutions per minute. Three of these dynamos are now 
running in a large works in Lancashire, where the current frequently 
varies throughout the full range of the machines. The brushes, 
which are of copper, are not only absolutely fixed in one position 
throughout the full variation of the load, but even. when it is 
exceeded by 20 or 30 per cent. Notwithstanding this overload, 
the dynamos, it is said, run sparkleasly and without trouble. 


Surface-Box Explosion—A slight explosion occurred at 
about 10:80 o’clock on Wednesday morning, at the Bow-street 
end of Wellington-street. The cover of a pavement surface- 
box belonging to the Metropolitan Electric Supply Co. was 
blown 2ft. or 8ft. in the air. No injury was done, and no 
disturbance to the supply took place, the station staff being in 
ignorance of the occurrence until word was brought them. 
The cables to the surface-box are run in lead-jointed iron 
pipes, and it has not transpired how the gas was fired. 
Sensational reports of the explosion were published in yester- 
day’s papers, but these were quite inaccurate. Messrs. 
Callenders are making a trench for mains in close proximity 
to the spot, and it was no doubt the appearance of the road- 
way that caused the impression that the explosion had 


| ripped up several feet of it. 
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ELECTRIC MOTORS.“ 


The advocates of electricity as a motive power are at once 
numerous and influential ; perhaps more numerous, however, than 
influential. The lack of influence arises from the suspicion that 
those who write papers, and advocate in the course of discussions 
the use of electricity for driving machinery of all kinds, are more 
or less prejudiced in favour of the system whose all but universal 
adoption they urge. There is so much good in electricity as a dis- 
tributing agency, that it is to be deplored that enthusiasts overdo 
its advocacy. They protest over much in its favour. They fly too 
far heavenward, and we think it is about time that a word was said 
which may bring them to understand that, after all, the world of 
manufacturers and engineers wants something more than a machine 
or а system which is mechanically or scientifically perfect. The 
world, in a word, is sufficiently Philistine to measure the merits 
and demerits of electricity as a motive power on a commercial 
basis. Crudely stated, we want to know which is the more 
economical method of driving lathes or looms, electricity or the old- 
fashioned belts and lay shafts. Unfortunately this is a species of 
information that exists in extremely small quantities, or else is 
carefully treasured up for private use. It is next to impossible at 
this moment to obtain any trustworthy and complete information 
on a subject of very great importance ; and we confess that we 
write now mainly in the hope of eliciting some statement of facts 
and some expression of opinion from our readers which may help 
others to attain to a right conclusion on the question. 

It goes almost without saying that we have nothing to do in this 
connection with such installations as that at Niagara. Our lack of 
information does not extend to cases where power has to be trans- 
mitted over great distances in order that a huge waterfall may be 
utilised. Such water ыш as those in the United States must be 
limited in number. е are concerned with much smaller and 
much more numerous things. A mechanical engineer, for example, 
requires, say, 300 1. H. P. to drive his shops. They are new shops. 
Shall he put up shafting and use pulleys and belts, or shall he 
dispense with the shafting and drive his tools with electric motors! 
Either will do, and do well. He has only one question to consider 
—which is the cheaper method of distributing the power ot the 
engine? What are the details of this problem? In the first place, 
it is clear that the engine will have to be bought and supplied with 
steam, no matter what the system of distributing the power may 
be. To begin with, the power must be had. The first cost of the 
engine will be, let us say, £500. To this must be added the cost 
of the dynamo or dynamos. We do not think we shall be far 
wrong if we say that the price of this portion of the plant will be 
at least equal to that of the engine ; we could mention cases in 
which the dynamo has cost very much more than the engine, but 
we do not wish to raise difficulties. The cost, then, of engine and 
dynamo is, say, £1,000. Next we want the motors and the wiring 
and the switchboard, &o.; these things will oost at least another 
£500 ; that is to say, the ultimate first cost of the whole plant will 
be about equal to that of three steam-engines. On the other side, 
we must put the cost of lay shafting, belting, and pulleys saved. 
It will not be easy, we think, to pursuade engineers that these 
represent anything like the first cost of the plant required to 
distribute power electrically, and it is well to bear in mind that the 
electric motor does not always wholly dispense with belting. 
Indeed, it is a question much discussed whether every machine 
ought to have its own motor or only every group of machines. So 
far as we can see, then, the cost of the driving plant in shops 
worked by electricity must be very much greater than the cost of 
the usual plant. The capital invested is larger. How much larger, 
it is һу no means easy to say. We have found it practically 
impossible to get any precise comparative figures. If our readers 
can adduce some derived from actual practice, they will do good 
service by sending them to us for publication. It is quite possible 
that the figures do not exist in an available form. But if they do 
not, then engineers must remain very much in the dark as to the 
commercial value of the new system of power distribution. For 
the first cost is a very important matter, which not only deserves, 
but is sure to have, the fullest consideration. It may be worth 
while here to add, that in one case which has come recently under 
our own knowledge, a leading firm of engineers, adding largely to 
its shops, has, as the result of a very careful inquiry, resolved to 
use shafting and belts in its new shops instead of electricity, the 
first cost of the latter appearing to out of proportion to the 
advantage secured. Our own position is very easily stated. We 
are familiar with most of what has been said and written on elec- 
trical driving, and we feel that information is still lacking on many 
points which are vital. In the first place, writers on the subject 
are for the most part either electricians or enthusiasts, and in 
neither case competent to give a perfectly dispassionate opinion. 
In the second place, com ons are constantly drawn in favour of 
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and pulleys of the best 


electricity, which are based on inadequate or unfair data. Thus we 
are told that in such and such a shop, the power utilised in running 
the diverse machinery is not more than 30 per cent. of that given 
out by the engines, and that the substitution of electricity for 


shafts and belts has effected a great saving. This is, of course, 


what we should expect; but it remains to be proved that in modern 


shops fitted up in the best way, there must of necessity be a waste 


of 70 per cent., or even half 70 cent. of the power developed on 
the engine crank shaft. Electrical driving is, within limits, а great 
mechanical success. It із mere waste of time in the 5 year 
to set about proving that it is. We have quite got beyond that. 
What we want to know now is how much it costa? We do not 
require to be told anything about the extreme handiness of eleo- 
tricity ; of the convenience with which it can be used here, or 
there or anywhere. All this and much more we concede ; but 
there must be something to pay for all this, and we want to know 
how much. Are there any data available which let us know how 
much less money will have to be spent per annum in distributing 
500 н.р. electrically over a factory, than would be needed if belts 
were used? We вау of the best type, 
because we must compare like things with like ; and as all the eleo- 
trical plant must be in new and in splendid order, it is only fair to 
assume a like approach to perfection in the older installation. 
Engineers who are not electrical specialists are disposed to think 
that electricians press their advocacy a little too far and without 
discrimination. The Heilmann locomotive is a case in point. We 
have a powerful locomotive with its boiler mounted complete on a 
frame, and the engine, instead of turning driving wheels, turns a 
dynamo which supplies current to certain motors which cause the 
rotation of the driving wheels. It is claimed that the steam can 
be generated on this system, and used with much more economy 
than is possible with the normal methods ; but even if we conceded 
that the oost of fuel рег horse- power hour was less with the Heilmann 
locomotive than it is with the ordinary locomotive, nothing would 
be gained, for the simple reason that the coat of working locomotives 
is never expressed in terms of pounds of coal per horse-power hour, 
but in terms of pound of coal per train mile. So far as our infor- 
mation extends, the Heilmann engine has entirely broken down in 
this direction, however successful it may be in other respects. The 
news of an extension of the Heilmann system comes to us from the 
United States. Weare told that a Mr. Painton has interviewed 
Messrs. Cramp with a view to the construction of a torpedo 
destroyer 250ft. long, 24ft. beam and 1,000 tons displacement. She 
is to be a great improvement on the Turbinia. The defect of that 
vessel is, that she runs her screws too fast. Mr. Painton gets over 
the difficulty with the aid of electricity. His boat is to be fitted 
with De Laval turbines, which will drive 85 tons of dynamos, which 
will supply current to motors on six screw shafts, each carrying 
three screws, and making 2,500 revs. per minute. Whether the 
‘‘ 85 tons of dynamos includes the motors or not, we are unable to 
say. The weight of machinery and ordnance is put down as eight 
tons. There is no reference made to boilers, which will have to 
supply 10,000 н р. of steam. The guaranteed speed of the boat is 
40 knots. According to a correspondent of the Globe, Mr. Edwin 
S. Cramp has said of Mr. Painton's boat :—'*Is not only in every 
way feasible, but a decided improvement on the Turbinia. It seems 
to me that there will be decided economy in fuel and steam, the 
employment of a dynamo to run the propeller shafts is a decided 
gain, and the greater distribution of power through six sets of 
ropellers is good. It is an adaptation, I should suppose, of the 
Parona turbine system. It is somewhat of a wonder that Mr. 
Parsons himself did not apply his invention in this way instead of 
directing his turbine power at once to the shaft. There must be 
less vibratory movement.” It is suggestive that while Mr. Cramp 
admits that he would like to see the American Government try 
some experiments for Mr. Painton, he is careful to explain that his 
own firm does nothing in that way. For ourselves, we are 
audacious enough to say that to use dynamos and motors simply to 
reduce the speed of the shaft of a steam turbine sufficiently to suit 
a screw propellor is absurd ; and we hold that Mr. Parsons knows 
what is and is not right in marine propulsion far better than Mr. 
Painton. We do not wish to imply that Mr. Painton’s scheme 
finds favour in the eyes of reponsible electricians, but we feel certain 
that an expression of their opinion on such matters would be some 


service just now. 
— — — — 


Students’ Visits to Works. Тһе October number of the 
Bulletin of the Société Internationale des Electricians contains 
an illustrated account of a trip to Switzerland made by the 
students of the Ecole Supérieure d'Electricité during the last 
Easter holidays. Eight days were spent in Switzerland, 
during which time no less than 18 works were inspected. 
The report is compiled from notes collected by the students 


! themselves. 
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CORRESPONDENCE. 


— eo 


SHOREDITCH DUST DESTRUCTOR. 


| TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I am at а loss to understand Mr. T. W. Вакег'в 
attack upon the above scheme, especially when viewed in the 
light of the fact that Mr. Baker submitted a scheme to our 
Vestry for dust destruction, in conjunction with the electric 
light, in 1893; but the Vestry, with but few dissentients, 
rejected it, Is it a bid for cheap notoriety? Or is Mr. 
Baker’s criticism the justification of his own scheme, for he 
states, “I do not infer, or wish to be understood, that all 
dust destructors are, or will be, financial failures?” Or is it 
the outcome of his chagrin that a more successful engineer 
should be in the happy position of being the first to success- 
fully instal an electric light and dust destruction combined 
scheme ? 
` Your contemporary London, having facts at their disposal, 
cleverly answers this attack in their last issue, for it must be 
known to you, Sir, that, as well as in your journal, Mr. Baker's 
letter appears simultaneously in London, the Contract Journal, 
the Ilectrical Engineer, Lightning, and the Hackney Express of 
ihis week, and no doubt there are more to follow ; and I am 
put to the trouble, for the benefit of the many who are desirous 
of knowing the truth of our scheme, to reply to this attack. 

As London points out, the basis of Mr. Baker's calculations 
of financial results falls to the ground in the face of the fact 
that he has taken our Vestry's financial reports, which only 
give accounts up to March this year, and is based upon a 
12 months’ expenditure with a nine months’ income, the first 
quarter of which is invariably a heavy loss to any undertaking. 
Mr. Baker very ably connects the two schemes, the sale of 
electricity and the destruction of dust, and asks which is 
correct, the Vestry clerk’s stated profit of £1,268. 17s. 9d., or 
Mr, Baker’s supposed total loss of £1,522. 16s. 7d. Well, I 
emphatically state not Mr. Baker, and the Vestry clerk is 
correct so far as he goes, but from my point of view he does not 
go far enough. I will state here, and within the course of a 
few weeks justify my statement, as my committee's report on 
this matter will shortly be before the Vestry, and when it has 
passed that Board it can be made public. On our combined 
scheme we made a profit in the first year's working, after 
making all allowances, of £2,000 net. 

This is as emphatic as I can put it, although probably Mr. 
Baker will again say “І note no amount for depreciation is 
allowed.” I sincerely hope there never will be, because it 
must be remembered that we are paying back something like 
£5,000 per annum interest and capital on these under- 
takings, which means that in 80 years the dust destructor and 
electric lighting station will become a valuable freehold asset. 
That being so, where is the need of depreciation with the 
maintenance charges included in our estimates year by year. 
Further, [ might add, as Zondon reminds me, that the London 
County Council have practically verified the figures I have 
given you. Their valuer, in valuing us for assessment, went 
fully into these figures and based our assessment upon a profit 
of £1,800. 

I cannot, without violating my position as Chairman of 
this Committee, give you details of the Scavenging Com- 
mittee’s figures, but they will all be included in the report I 
have mentioned, which I know is being anxiously awaited 
throughout the whole country, and which I venture again to 
say will give the satisfaction that this phenomenal scheme 
deserves.— Yours, &c., Н. E. KERSHAw, 

Chairman of Electric Lighting Committee. 

Shoreditch Vestry, Oct. 24, 1898. 


[We have also received a letter from Mr. H. Mansfield 
Robinson, the solicitor and clerk to the Shoreditch Vestry, 
covering to some extent the same ground as Mr. Kershaw's 
communication. He states, in addition :—'* Mr. Baker’s case 
consists of showing that the figures in my report (p. 2) do not 
harmonise with the surveyor's report and the electricity and 
destructor accounts. My statement that the ‘destructor has 
also succeeded in destroying the whole of tho dyst in this 
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parish, and more besides, up to а total of 18,842 tons in nine 
months’ (p. 2) is not inconsistent, as Mr. Baker suggests, with 
the surveyor's statement at p. 188, that ‘ during the year’ 
18,878 tons were collected by the scavenging department, as 
the latter figures refer only to the refuse of Shoreditch, whereas 
my figures expressly include ‘more besides,’ such as parish 
refuse from St. Luke’s and trade refuse from the City sent to the 
destructor and not collected by the scavenging department at 
all. Again, my figures as to the coal burned were expressly 
stated to be for nine months, and were taken from the revenue 
account (р. 361), whereas the conflicting figures at pp. 850 
and 823 of the accounts are headed in large type as 
‘accounts from March 25, 1897, to March 25, 1898,’ and Mr. 
Baker, аз an engineer, ought to know that it takes many 
weeks slow firing to prepare a destructor and make tests, &o., 
before steam raising can be attempted. He makes the same 
mistake in the dust destructor maintenance cost by comparing 
my figures for nine months with those for a year in the 
accounts. . . . The increase in the stokers’ wages over the 
contractor’s estimate is due to the Vestry adopting three shifts 
of eight hours each in place of the two shifts of 12 hours each, 
which were reckoned by the contractors.” . . .—Ер. .] 


LEGAL INTELLIGENCE. 


The following causes are entered for trial at the Royal Courts of Justice 
during the present sittings : — 

CHANCERY FINAL APPEALS. 

Vestry of St. Mary, Battersea, v. the County of London and Brush Pro- 
vincial Electric Lighting Со. (Limited).— Appeal of defendants from the 
order of Sir Francis Jeune, dated April 21, 1898. 

Mica Insulator Co. v. the Electrical Co. (Limited).—Appeal of plaintiff 
Company from order of Mr. Justice Kekewich, dated June 50, 1898. 

Castner- Kellner. Alkali Co. ( Limited) v. the Commercial Devdopment Cor- 
poration (Limited).—Appeel of defendants from the order of Mr. Justice 
Bigham, dated Aug. 5, 1898. 

QUEEN’S BENCH—FINAL APPEALS. 

National Telephone Co. ( Limited) v. the Commissioners of Inland. Revenue, 
—Appeal of the Telephone Company from the judgment of Divisional 
Court, dated Dec. 14, 1897. 

Crown PAPER (Divisional Court). 

Holliday v. the National Telephone Co.—Defendants’ appeal from decision 

of Judge of the City of London Court. 
CHANCERY DIVISION. 

Before Mr. Justice North.— Bristol Tramways Carriage Co. ( Limited) v. 
the National Telephone Co. (Limited). Cause for trial without witnesses. 

Before Mr. Justice Stirling.—-National Co. for Distribution of Electricity, 
c., v. Gibbs. Action and counter-claim with witnesses. 

Before Mr. Justice Kekewich.— Holophane (Limited) v. О. Bercnd and Co, 
(Limited). Witness action. 

Holland v. Chelsea Electricity Supply Co. (Limited).—Action without 


pleadings. 
A ff v. The Apostoloff Automatic Telephone, &c., Co. (Limited).— 
Action with witnesses, 
QUEEN’S Вехсн Division (Non-Juries). 
Russell v. the London Electric Omnibus Co. (Limited).—Contract. 
New Telephone Co. (Limited) v. City of London Electrio Lighting Co, 
(Limited). — Contract. 


Pearson v. Wilson Hartnell. 

In the Leeds County Court, Mr. Reginald Hewitt Pearson sued Mr. 
Wilson Hartnell, electrical engineer, Leeds, under the Employers’ Liability 
Act, to recover £210. 12s. damages and compensation for an accident 
alleged to have been due to negligence of defendant’s foreman. It 
appeared that plaintiff was taken into defendant's service on Feb. 5, 1897, 
on the understanding that he was not to be bound apprentice, and tbat he 
was to receive no wages for the firat three months, but 5s. a week after 
that period. On June 3, in this year, he was called upon by a foreman 
named Broughton to assist in removing an armature on to a trolley. In 
lifting the heavy piece of iron, the rope slipped at Broughton's 
end, aud two of the plaintiff's fingers were crushed, one of them 
being permanently disabled. It was inaintained by plaintiff that the 
lifting should have been done by means of the Goliath crane, which 
was adapted for heavy work. On plaintiff subsequently applying 
for compensation, he received a letter from the manager disputing 
liability on the ground that he was not a member of the working class, 
that his position was not that of a serious workman, that he had had no 
premium to pay and had been employed as an improver, and certainly had 
not beer retained for any useful service he had rendered. A statutory 
defence was set up to the effect that plaintiff had not given notice to the 
defendant of the accident within six weeks of the occurrence pursuant to 
the provisions of the Employers' Liability Act. His Honour held that 
sufficient notice had been given, and that if it had not been sufficient he 
had power to amend it. The further hearing was then adjourned, 
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POLICE INTELLIGENCE. 


— een 


At Bow-street (London) Police Court, on Monday, John Limbrey Higgs, 
of Delahay-street, Westminster, appeared to a summons charging him 
with committing perjury during an examination in respect to the affairs of 
the I.E.S. Accumulator Co. 

Mr. Avory, for the prosecution, said defendant appeared during recent 

ears to have been engaged in company promoting, and was now charged with 
ving committed wilful and corrupt perjury in his examination in respect 
to the affairs of the I.E.S. Accumulator Co., in swearing that a mortgage 
deed, secured to a Mr. John Walton, for £1,200, dated May 9, 1894, had 
been paid off and satisfied prior to Aug., 1895. This mortgage related to 
a licence to work the Theryc-Oblasser accumulator patent. In Dec., 1893, 
defendant agreed to purchase this licence for £2,000, and in the following 
January promoted a company (the Universal Electrical Lighting Co.) to 
obtain the purchase money and work the patent. Only £1,200 was sub- 
scribed to this company, and defendant accordingly mortgaged the licence 
to Mr. Walton for a second £1,200. The licence was not assigned to the 
company, but in June, 1895, defendant entered into an agreement with 
Mr. Mann, as trustee for a new company, to buy this licence for £2,000. 
This company (the I.E.S. Accumulator Co.) was duly formed, with 
defendant and his father-in-law as two of the director& The purchase 
of this patent did not appear on the prospectus, but at a board meeting in 
July, 1895, at which defendant was present, the directors agreed to acquire 
the patent, and to pay him £2,000 for it, and this sum was actually paid 
to him by cheques in 1896. In 1897 the company was in difficulties, and 
in Oct. called an extraordinary meeting to consider voluntary winding-up. 
Some of the shareholders opposed this motion, saying that certain practices 
had come to their knowledge which required fuller investigation, but the 
voting power of the directors was sufficient to get the motion carried. 
March, 1898, however, an order was obtained for the examination of 


defendant and other directors of the company, and then defendant, being 
obliged to admit the mortgage of 1894, in order to justify his subsequent 
sale of the licence, swore that the mortgage was paid off before Aug., 1895. 
As a fact, the mortgage was not paid off until Oct., 1897, when defendant 
found the money because he was moving to have a receiving order against 
him rescinded, and to satisfy the registrar that he had paid all his debts 
he had to produce this mortgage and the receipt, dated Oct., 1897, so that 
he had made two conflicting atatements. 

At this stage the hearing was adjourned for a fortnight, Mr. Denniss, 
who represented the defendant, announcing that he should be prepared 
to prove that defendant had not received from the company the £2,000 
purchase money for this patent. 


At Exmouth on Wednesday Ernest James Thomas, alias Ward Thomas, 
described as an electrical engineer, of Laira, Plymouth, late of Exeter, was 
charged on remand with obtaining goods by false pretences from various 
firms, including the Telegraph Manufacturing Co., Helsby, and the Gandy 
Belt Manufacturing Co. Mr. Beale, who prosecuted, stated that the prisoner 
had sent out headed note paper to various firms wrongfully representing him- 
self to be carrying on a genuine business. On the head of some of these letters 
he described his firm as the Western Counties Electrical Co., Barbican, 
Plymouth. Prisoner also wrote from Drayton House, Plymouth. In 
most of the letters the goods were asked to be sent on at earliest conve- 
nience. William Teglio said he was lessee of some stores on the Barbican, 
Plymouth, one of which was rented by the prisoner at a yearly sum of 
£10, but witness had not received his rent. William Furze, 3, Alderney- 
terrace, Plymouth, deposed to renting a store in Commercial-road, and 
directly over the one occupied by prisoner. The only business he ever saw 
carried on at prisoner's store was the cleaning of a dirty brass bracket. 
On the door was tacked a card bearing the words “ Western Counties 
Electrical Company, and on another All letters should be thrown over 
the door." Witness had seen prisoner frequently there, and had also seen 
railway vans bring a deal of goods, but they were never taken into the 
stores. Where they were taken to he did not know. Several witnesses 
proved the delivery of leather belting at the Exmouth Hotel in Sep- 
tember, and subsequent delivery to prisoner. When apprehended at Laira, 

risoner said: “ Is that all ; I can stand that like а man. I suppose it will 
just the same as on the last occasion. I can plead under the Debtors' 
Act.” Prisoner having been committed to the Assizes in respect to the 
charges in which the Gandy Belt Co. were concerned, evidence as to obtain- 
ing goods from two other firms was taken, and on both these charges the 
Bench committed prisoner to the Assizes. The remaining charges were 
heard yesterday (Thursday). 


Lamp-holders for Meter-less Consumers.—In some districts 
small consumers whose quarterly bills for electrical energy 
could not support the burden of & meter rental are charged a 
fixed price per lamp per annum. The charge can take account 
of the possibility of exceedingly long burning-hours, but not 
of the honesty-factor of the consumers, the temptation to put 
in lamps of higher candle-power than those contracted for 
being very great. At Kingston, we believe, this difficulty was 
overcome by using locked holders, but a French firm of manu- 
facturers has found a neater solution. The lamp-caps and 
holders are made on the bayonet principle, but with threc pins 
and slots instead of two. These are placed in different rela- 
tive positions for lamps of various candle-powers, so that only 
the lamp of the right size will fit the holder supplied for it. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first 175 Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 
FOR TELEGRAPH ENGINEERS." — By J. Elton 
scope of the book aims at furnishing a fuller treat- 
ment of the subj from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
rehension of the theory of testing as applied to electrical lines in general. 


OAL TESTING 
Young, M.LE.E. The 


e Author ho that, besides Telegraph and Telephone Engineers, it 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of Might and power. The localisation of faults has been very full 


investigated, including the different d in which the various met 
are affected by the presence of a second fault or i gr leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 108. 6d., post free; abroad 119, 

"SOBMARINB CABLE-LAYING AND Rrranma.“ By Н. D. Wilkinson 
M. I. E. E., &., fully illustrated; price 12s. 6d. 

t THE STUDENTS’ GUIDE TO SUBMARINE CABLB TzsTING."—A. new work 
by Meesrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net ; abroad, бв. 3d. This work is intended to serve as a 
guide to o tors alread EF 
to enter that service. t cable companies now insist that their 
operators and probationers в pass certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition ready in 
November. 

“Practica, NOTES FOR ELmOTRICAL Srupents.”—By Messrs. A. E 
Kennelly and Н. D. Wilkinson. Price бв. 6d., post free. 

“ LABORATORY NoTES AND Forms.”—With the above title we have ready 
the 55 Patioa of a seb of 40 Elemen and 1 Exercises (е 
use іп Electri nne ne classes. ese have been prepared 
Dr. J. A. Fleming, and will be found of t service to T Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3e. 6d. per 
dozen net; in sete of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price бе. 64. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
oloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. 1 
Laboratory Notes and Forms.“ These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Fo 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with leas space for tabulated records, are issued at half 
the price of the original set, 

* ELzOTRO-OHEMISTRY."—By Dr. G. Gore. Third Edition. Price 2s., 
post free. 

" WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY Екствіо WAvrS. - By Dr. О. J. with many original illustra- 
tions. Enlarged Edition, 28. 6d. net, 2s. 9d. post free. 

“ Егиствио Motive Power,” by Albion T. Snell, contains the 
latest information respecting the application of electrio en to miang 
And ponera power 5 р in which the au ч n 
muoh experience. e is well prin on good paper, and contains 
330 illustrations. Price 108. 6d., post free; abroad, 11s. 

t THR INCANDESOENT LAMP AND ITS MANUFACTURE.”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 88. 

t THE STEAM ENGINB INDICATOR AND INDicATOB DiacRams.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


t THE Арт or ELEOTROLYTIO SEPARATION OF METALA."— 4A, second issue 
of Dr. Gore’s book is now ready, price 108. 6d., post free. 


“Tum MANUFACTURE or Execrrio Ілонт CARBONS." — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

“Тнк BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH, 1896-97." 
A valuable, up-to-date compilation Being an attempt to ify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free; abroad, 5e. 3d. 

Е. O. 


'"LocALISATION OF FauLTS IN ELEzoTRIO Licht Marns.”—B 
Raphael. Price ös., post free; abroad, 5e. 6d. Prospectus on application. 
„ ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour ; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. А 
fine large paper edition with wide margins for notes can also be supplied. 
Price .; post free, 13s. ; abroad, 188, 6d. New Edition in the press. 


“Тип ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. А. 
Fleming, M. A., D. Sc., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. IL, price 12s. 6d. post free, is also ready. 

% ELEOTRIO LAMPS AND ELEOTRIO LIGHTING,” Prof. J. A. Fleming, 
M. A., D. So., F.R.S., is handsomely bound, and of original illustra- 
tions, designs, initials, &. Price 78. 6d., post free. 

„IHR ELEcTRICIAN" Primers.—In Two Volumes. Vol. I., ишү. 
Уо]. 11., Practice. Price, stout paper cover, 2в. 2d. each, post free ; clot 
2s. 9d. Single Primers, $d. each, post free. 

t ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. 


Vol. I., price 
12s. 6d. ; post free, 13s. Nearly ready. ; 
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„D ABMATURES AND COMMUTATOBRS,” by Mr. F. Marten Wey mouth 
also ready. Price 7a. 6d. ; abroad, 88. Prospectus on application. 

‘‘Mortrvs POWER AND GEARING FOR ELEOTRICAL MAGHINERY."—By 
E. Tremlett Carter, C. E., M. I. KE. E. Price 12s. 6d. post free; abroad 
18s. 6d. Prospectus post free. | 

"THER POTENTIOMETER AND ITS ÁDJUNOT8": A Universal System o 
Electrica] Measurement.—By W. O. Fisher. Fully illustrated. ice ба. 
post free; abroad, 6s. 6d. Digest post free. 

% ARMATURE WINDINGS OF ELEOTRIO MaoHINES."—By Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 -page tables, 80s., post free. 

‘ THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PUBPOSES."— 
By Francis Jehl. In the Press. 

‘ THe ELEOTRIO ARO."—By Mrs. Ayrton. In the Press. 

* SEOONDARY BATTERIES, THEIR DESIGN AND MANUFACTUBE."— Ву E. J. 
Wade. In the Press. 

** PRACTICAL TELEPHONY."— By Dane Sinclair and Е. C. Raphael. In 
the Press. 

* PRIMARY BATTERIES: THEIR CONSTRUCTION AND UsE."— By W. R. 
Cooper. In the Press. 

„ THE ELECTRICIAN’ WIREMAN’S POCKET-BOOK.”—Jn the Press. 


* The Electrician” Electrical Trades’ Directory and Hand- 
book.—An important announcement in connection with the 1899 
issue of the “ Big Blue Book ” will be found ір an advertisement 
on another page of the present issue, to which our readers will 
please refer. | 


TENDERS INVITED. 

The Electric Lighting committee of the Salford Corporation 
invite tenders for the supply and erection of the following: (1 
boilers, (2) engines, (3) dynamos, (4) boiler feed-pumps, t 
mechanical stokers, (6) superheaters, (7) economisers, (8) con- 
densers, &c., (9) steam and water pipes, (10) cranes and weighing 
machines, (11) tanks, &oc., (12) switchboards, and (13) booster. 
Further particulars are given in an advertisement in another 
column, and specifications, forms of tender, &c., may be obtained 
from the borough electrical engineer (Mr. C. L. Turner), Walness- 
road, Broughton. Tenders, addressed to the chairman of the 
Electricity committee, must be delivered at the offices of the town 
clerk (Mr. Samuel Brown), Town Hall, Salford, by Dec. 1. 

The Electric Lighting committee of the borough of Middlesbro’ 
require tenders for the supply and erection of the following 
plant :—(a) Lancashire boilers and accessories, mechanical stokers, 
feed pumps, injector, economiser and electrio motor; (b) slow 
speed steam dynamos and accessories ; (c) condensing plant and pipe 
work ; (d) overhead travelling crane ; (e) switchboard and instru- 
ments ; (f) accumulators ; (g) trenching, cables, &c. ; (h) meters. 
Further particulars are set out in an alvertisement in another 
column. Specifications, &c., may be obtained at the offices of 
Mr. R. Hammond, consulting engineer to the Council, 64, Victoria- 
street, Westminster, S. W., after Nov. 2. Tenders to the town 
clerk (Mr. Geo. Bainbridge), Municipal Buildings, Middlesbro’, 
by Tuesday, Nov. 29. 

The Redditch District Council invite proposals for the wiring 
of premises on the hire-purchase or deferred-payment system. 
Further particulars are set out in our advertisement columns, and 
tenders are to be addressed to Mr. J. A. McMullen, M. I. E. E., 
consulting electrical engineer, Hornchurch, Essex. 


The Hornsey District Council invite tenders for the supply and 
erection of electric lighting plant at the Council's central public 
library, Tottenham-lane, Hornsey. Specification, &c., can be 
obtained of Mr. E. J. Lovegrove, engineer to the Council. Fur- 
ther information is contained in an advertisement elsewhere, and 
tenders must be deposited with the clerk (Mr. F. D. Askey), 
Sala Highgate, London, N., by 4 p.m. of Monday, 

ov. 7. 

The Hornsey District Council also invite tenders for the supply 
of 1,500 cast-iron telephone pipes and 30 telephone pit covers. 
Tenders to the clerk by Nov. 7. 

The Corporation of Barrow-in-Furness invite tenders for the 
supply and erection of cast-iron lamp columns, arc and incandescent 
lamps, automatic switches and fittings. Some further particulars 
will be found in an advertisement elsewhere, and specifications, 
&c., can be obtained from the Municipal Oftices, Barrow-in-Furness, 
or from Messrs. Kincaid, Waller and Manville, engineers to the 
Corporation, 29, Great George-street, Westminster, London. 
Tenders must be sent in to Mr. C. F. Preston, town clerk, Muni- 
cipal Offices, Barrow-in-Furness, before noon of Monday, Nov. 14. 

The Belfast Harbour Commissioners require tenders for the 
supply of nine iron lattice-built electric light masts, 70ft. high from 
the ground lines with suitable base. An advertisement on another 
page gives further particulars. Tenders must be sent in to Mr. 
W. A. Currie, secretary, Harbour Office, Belfast, not later than 
Monday, Nov. 14. 

The Edinburgh Corporation invite tenders for the following 
plant for their electric lighting station in McDonald-road -— 


steam piping, (7) fuel economisers, (8) 


(1) Marine type boilers and mechanical stokers, (2) engines and 
dynamos, The engines must be of the Willans or Belliss type. 
Tenders to the offices of the town clerk (Mr. Thomas Hunter), 
Town Hall, Edinburgh, by Nov. 14. 

The Sunderland Corporation require tenders for an electric motor 
for pump driving. Tenders to the town clerk by 31st inst. 


The Leatherhead District Council invite offers from engineers 
and others who are willing to take over their Electric Lighting 
Order (1898). Offers to Mr. W. J. Hodges, Council Offices, 
Leatherhead, by Nov. 21. 

Tenders are invited for the supply and fixing of two engines and 
dynamos at the Southampton County Lunatic Asylum, Knowle, 
near Fareham. Tenders to Mr, John R. Wyatt, Knowle, by Nov. 16. 

Tenders are required by the Wimbledon District Council for the 
supply, delivery and erection of transformers and accessories. 
Tenders to Mr. W. H. Whitfield, Wimbledon, by 5 p.m. Nov. 7. 

The East Indian Railway Co., Nicholas-lane, London, E.C., are 
about to introduce electrically-controlled block instruments on their 
system, and invite proposals for the supply of 18 instruments for 
nine blocks (for single line); 80 instruments for 41 stations (for 
double line), and six spare instruments. Tenders to the secretary 
by 1 p.m. of Nov. 23. 

The Paving and Highways committee of the Manchester Corpo- 
ration require tenders for the laying of a system of underground 
telephone pipes, &o. Tenders by 5 p.m. Nov. 8. 

The Electricity committee of the Nottingham Corporation require 
tenders for the erection of a new electricity station. Tenders to 
town clerk by Nov. 4. 

The Harrogate Corporation require tenders for supplying 18 
cast-iron arc lamp-poles, with carriers. Tenders to the electrical . 
engineer, Harrogate. 

The Electric Lighting committee of the Morecambe District 
Council require tenders for supplying one Lancashire boiler, one 
180 kilowatt continuous-current dynamo, three switch panels, two 
40 kilowatt continuous-current transformers, long-range switches, 
short-circuiting switches, &c. Tenders to electricity works, More- 
cambe, by 31st inst. 

The Toronto Board of Control require tenders for electric light- 
ing plant, including (1) engine equipment, (2) countershafts and 
pulleys, (3) belting, (4) boilers, (5) feed pumps, (6) water and 
ipi dynamos and station elec- 
trical apparatus, (9) arc lamps, (10) mast arms and lamp attach- 
ments, (11) poles and overhead circuits, and (12) conduits and 
cables. Plans, &c., from city engineer, and tenders to Board of 
Control, City Hall, Toronto, by noon of Nov. 9. 


The Spanish Post and Telegraph authorities invite tenders for 
the concession to establish and work a telephone exchange in 
Cuenca. Tenders to La Direccion General de Correos y Tele- 
grafos, Madrid, by Nov. 8. 

Tenders are invited until Nov. 8 by the Rowmanian Post and 
Telegraph authorities, Bucharest, for the supply of 16,000 porcelain 
insulators and 60 tons of 2mm. galvanised steel wire. 


The French Post and Telegraph authorities invite tenders until 
Nov. 8 for the supply of four lots of telephone cable, and until 
Nov. 10 for 50 kilometres of paper insulated electric cable and 46 
kilometres of gutta-percha-insulated cable. Tenders to le Sous- 
Secretariat d'Etat des Postes et des Telegraphes, Rue de Grenelle, 

03, Paris. 


TENDERS RECEIVED AND ACCEPTED. 


The tender of Messrs. Victor Coates and Co. has been accepted 
by the Belfast Corporation for the supply of an additional 
mechanical stoker for the electricity supply works. 


The Bexhül-on-Sea District Council have accepted the following 
tenders for the supply of electric lighting plant :— 

R. Hornsby and Sons (water-tube boilers).................. £1,748 10 0 

W. Н. Allen, Son and Co. (steam dynamo and balancer) 2,570 0 0 

Chloride Electrical Storage Syndicate (storage battery) 1,020 0 0 

British Insulated Wire Co. (underground cables and pipes) 5,958 0 0 

British Insulated Wire Co. (arc lamps and posts) 665 15 6 
The contract for the switchboard, for which eight tenders were sub- : 
mitted, has not yet been let. Twelve tenders in all were received 
for the boiler contract, 13 for the storage battery, 16 for the steam 
dynamo and balancer, seven for the cables, and eight for the arc 
lamps and poste. 


The Dewsbury Town Council have accepted the tender of the 
Callender Co. for supplying an electric light cable at £1,396. 


Tenders for wiring work usually display a remarkable differ- 
ence between the highest and lowest amounts, but that this 
peculiarity is not confined to wiring tenders will be seen from the 
following :—The Plymouth Town Council have accepted the tender 
of the Newton Electrical Works for the supply of a 10 B. H. P. enclosed 
(ironclad) continuous-current motor, at £88. 15s. 6d. Sixteen 
tenders, varying from £88. 15s. 6d. to £205, were submitted. 
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The Works committee of the Hull Corporation have accepted the 
following tenders for the electric tramways department :— 
Westinghouse Electric Co. (45 motor cars, each to carry 51 passengers), 
at £582 per car. 
Siemens Bros. and Co. (20 double-deck trail cars, to carry 52 pas- 
sengers), at £195 and £210 per car. 
Westinghouse Electric Co. (two sprinkling cars), at £556 per car. 
J. Carrick and Sons (overhead crane), at £228. 
The committee have selected the Brill truck ; 30 of the motor cars 
are to be fitted with chilled iron wheels, at a reduction of EIO; and 
the car bodies are to be divided amongst the different makes 
specified, in the proportion of Brush 30, Milnes 10 and Brill 5. 
The accepted tender is at £522. 10s. for Brush bodies, £536 for 
Milnes bodies and £586 for Brill bodies, the motors in all cases 
being made by the Westinghouse Co. In the case of the trailer 
cars, the committee recommend that, if Messrs. Siemers Bros. 
and Со. do not object to supply trailer cars without motor cars, 
their tender be accepted for ten by the Electric Railway Carriage 
Co., and ten by Messrs. Milnes and Co. Failing this arrangement, 
they recommend that the Westinghouse Co.’s tender be accepted 
for 20 Milnes’ cars. Messrs. Siemens Bros.’ tender was at 2196 for 
cars built by the Electric Railway Carriage Co. and £210 for 
Milnes’ cars. The Westinghouse Co.’s tender was at £215. As to 
the tenders for five open trailer cars, none of the designs submitted 
seemed to meet the committee's requirements, and the acceptance 
of the tenders for these and for the traversing platforms has been 
deferred. E 
‘The Gloucester City Council have accepted the tender of Messrs. 
John Gurney and Son for the erection of electricity station buildings, 
at £5,750 
‘The Tramways committee of the Bradford Town Council have 
accepted the tender of the Westinghouse Electric Co. for the supply 
of eight new motor cars and that of the Brush Co. for the supply 
of four trailer cars at £238 each. 
‘The Dundee Town Council have accepted the tender of the Oal- 
lender Co. for the supply of feeder mains at £1,374. 
The Bolton Corporation have accepted the following tenders for 
electric tramway and lighting purposes :— 
Mather and Platt (two 1,000 н.р. engines, two 600-k.w. 
generators, and two 25-k.w. boosters) .................... ...... £14,905 0 
Mather and Platt (two 500 H.P. engines, two 200-k.w. 
generutors, and two 12-k.w. Боов{егв)........................... 8, 0 
British Insulated Wire Co. (mains for lighting) ............... 0 
British Insulated Wire Co. (feeders for tramways) ............ 0 
‘British Thomson-Houston Co. (overhead equipment, bonding 
and switchboard 
British Thomson-Houston Co. (switchboard,for lighting) 
Musgrave and Co. (boiler)....................... ————— HR 795 0 


APPOINTMENTS VACANT AND FILLED. 


"The London County Council invite applications for the position 
of chief officer of tramways. Salary £1,500 per annum.  Appli- 
о to the clerk, County Hall, Spring-gardens, S. W., by 10 a.m., 

ov. 14. 

The Shoreditch Vestry require a clerk of works to supervise the 
erection of пот явару 5 boiler e &., at their electricity 
supply works. £3. 3s. per week. Applications to vestry 
. Town Hall, Old-street, London, E.C. 

The Salford Corporation require a switchboard attendant. Wages 
348. per week. Applications to the electrical engineer (Mr. C. L. 
Turner), electricity worke, Walness-road, Salford. See advertise- 
ment. 

Messrs. Thomas Richardson and Son, Hartlepool, require a wire- 
man for general wiring and repairing work. See advertisement. 

Agents are required by Messrs. W. M. Still and Co., of 94, 
Charles-street, Hatton Garden, London, E.C., for the sale of the 
* Still" incandescent electric lamp in all parts of England. See 
advertisement. 

Agents in this country are required by M. A. Larnaude for the 
sale of incandescent lamps of his manufacture. See advertisement. 


* 


Mr. T. H. Harvey has been appointed London traveller for the 
Johnson and Phillips Electric Cable Works, in the place of Mr. 
McKrell, whose connection with the firm ceased on 3lat ult. 

Mr. C. H. Robinson, of Oldham, has been appointed assistant 
at the electricity station at Dewsbury. | 


BUSINESS NOTICES. 

The partnership hitherto existing between Leslie Miller and 
Maurice W. Woods, trading as Miller and Woods, manufacturing 
electricians, 2, Gray’s Inn-road, Holborn, London, has been dis- 
solved by mutual consent. Mr. Woods continues to trade at the 
above address as Woods and Co. Mr. Miller has taken premises 
at 93, Hatton- en, E.C. The circular announcing the dis- 
solution states that all debts owing by the firm have been settled, 
ant шш the outstanding agoqunts сап be paid to either of the 
parties, А i с=т 


Owing to increased demand for the company’s manufacture of 
telephones, the General Electric Co. have found it necessary to 
extend their premises by the addition of No, 92, Queen Victoria- 
street, London, where a special js uc department has been 
created, and where a large stock of telephones and telephone 
accessories will be kept. A considerable addition has also been 
made to the works at cheater. The company point out that, 
while they do not undertake the installation of telephones, clients 
will receive all ible assistance to enable them to tender for 
telephonic i ation work. 

Mr. Henry Lyon, lately with D. Stewart and Co. (Limited), has 
commenced business in ership with Mr. J. B. T. Crosbie, as 
consulting electrical and refrigerating engineers, at 240, Hope- 


street, G w. 

The address of the lish Varley Duplex Magnet Co. (Limited) 
has been changed from the Strand to Lodge-lane, Derby. 

Mr. Henry Edmunds has removed his offices from 39, Victoria- 
street, to 2, Queen Anne's-gate, Westminster, London, S. W. 

We are informed that Mr. Claude W. Hill has resigned his 
position as manager to the Phoenix Dynamo Co. of Bradford. 


BANKRUPTOIBS, LIQUIDATIONS, &c. 

Mr. Serge Berditachewsky A postoloff, electrical engineer, 5, Fen- 
church-street, E.C., and 25, Coniger-road, Fulham, S. W., London, 
has executed a deed of arrangement, with liabilities amounting to 
£5,540. 1s. 6d., and assets estimated to produce £14,785. 4s. 7d. 
The trustee is Mr. W. B. Keene, 3, Church-court, Old Jewry, E C. 

The statement of the liquidation of the Morecambe Electric 
Light and Power Co. shows that the receipts since the meeting in. 
Feb., 1896, amounted to £3,423, the principal item being £2,718 
from the Council for plant and undertaking. Expenditure 
amounted to £3,422, leaving а balanoe of 17s. 9d. The holders of 
debenture bonds, “А” series, wil be paid in full, absorbing 
£2,062 ; and B' series За. 514. in the £. No assets аге avail- 
able for either unsecured creditors or ordinary shareholders. 

Claims against the London era iens Co. (Limited) must be 
in by Nov. 7. Mr. J. D. S. Bogle, 91-93, Palmerston-buildings, 
London, E.C., is liquidator. 

Claims against Geo. F. Rogers, electrical engineer, 41, Maxilla- 
сасе, Notting НШ, W., and 9, Great Winchester-street, E.O., 

ndon, must be sent to the trustee (Mr. E. B. Lumb), 85, Grace- 
church-street, London, E.C., by Nov. 7. 

Messrs. Donald Enock and Eric C. Enock, electrical and general 
engineers, Ooombe Works, Dartmouth, have executed a deed of 
arrangement. The liabilities are returned at £1,759. 1s. 9d., assets 
£1,990. 6s. 3d. Mr. A. G. Davey, Torquay, is trustee. 

At the London Bankruptcy Court the public examination of 
J. Condict, company promoter and director, Broad-street House, 
E.C., has been held. Liabilities £31,314, assets of uncertain value. 
For many years prior to 1890 debtor carried on business in the 
United States a8 an engineer and contractor, but in that year came 
to London with a capital of £20,000, and became engaged in the 
үсе of companies. He acquired an interest in the London 

lectric Omnibus Co. (Limited) and other companies. Creditors 
treated as partly secured held shares to the nominal value of £52, 126 
in the Omnibus Co. Failure attributed to heavy depreciation in the 
value of these and other shares. Examination concluded. 

A meeting of the creditors of Charles Henry Kitching, 20, St. 
Hilda-street, and carrying on business at 172, Beverley-road, and 
42, Chariot-street, Hull, as electrical engineer and plumber, was 
held on Friday, at the offices of the official receiver. Debtor 
returns his gross liabilities at £3,296. 19s. 4d., expected to rank 
£2,284. 17s., assets £1,365. 13s. 10d., leaving a deficiency of 
£919. 3s. 2d. Failure attributed to want of capital and bad debts. 
Commenced business, trading under his own name and also as the 
City Electric Lighting Works, in March, 1896, with £200 borrowed 
capital, A committee of inspection was appointed. 


Sale by Tender.—Notice is given in an advertisement on another 
page by Mr. J. H. Thornton, the liquidator of the National Com- 
any for the Distribution of Electricity by Secondary Generators 
Limited), of the sale by tender of certain patents for secondary 
generators belonging to the said company, particulars of which wil 
be found in the advertisement. Tenders have to be sent in to Mr. 
Thornton, 2, Warwiok-street, Regent-street, London, W., by 12 
noon of Monday, Nov. 28. 

Sale by Auction.—Messrs. Henry W. Figg and Son, of 37, 
Upper Thames-street, London, E.C., will sell by auction on the 
remises, 48, Commercial-street, Whitechapel, London, E, on 

ednesday next, Nov. 2, at one o'clock, the stock in trade and 
electrical fittings of J. Goodman and Co. (in liquidation). Some 
further particulars will be found in an advertisement on another 
page. 

Personal.—-We are informed that Mr. Slater Lewis, engineer and 
general manager to Mosars. Р. R. Jackson and Co., will shortly pre- 
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sent a Paper on the subject of dynamo design to the Institution of 
Civil Engineers. 


Instrument Catalogue. Sig. C. Olivetti, of Ivrea (Italy), 
forwards a price list of electrical instruments. We notice two 
galvanometers on the moving coil principle of novel design, and a 
candle lantern for use with a celluloid transparent scale. Sig. 
Olivetti also supplies a Daniel cell with an arrangement for 
decantering off the acid when the battery is not in use, and makes 
a speciality of hot wire ammeters and voltmeters. 


Insulated Wire and Cables Catalogue.— The past few years 
have witnessed a great improvement in the supply of textual matter 
in the price lists and catalogues of the leading makers of electrical 
plant, apparatus and materials, and the up-to-date manufacturer is 
no longer satisfied to leave the buyer of his goods in ignorance of 
the special features of his own particular make of electrical special- 
ities. This feature is well shown in trade lists which have recently 
come under review in our columns, and a ped баң just to hand 
from Messrs. Connolly Bros. (Limited), of Blackley, Manchester, 
emphasises the point. The descriptive matter of the catalogue has 
been re-arranged and great care has been taken, in compiling the 
list, to give just the information required in as clear a form as 
possible for easy reference without any superfluous matter. Atten- 
tion is called to the conspicuous success which has attended the 

lacing on the market of Blackley tape, which, it is claimed, 
as earned a world- wide reputation. The information given covers 
the entire range of regular makes of electric wires and cables. 


Machinery Catalogue.— The Southgate Enginering Co., of New 
Southgate, near London, forward a neatly-printed machinery cata- 
logue, showing illustrations of lathes and other plant for turning 


and finishing projectiles. At a time when war is so much in the 


air the catalogue is opportune. 


Trades Unionism Rampant.”—Upon this subject we have 
received the following letter from Messrs. Calvert and Co., which 
must, so far ав we are concerned, terminate the dispute : — 

| "TO THE EDITOR OF THE ELECTRICIAN. 


“Sır: We cannot allow the letter of Mr. Sims in your last issue to 
remain unchallenged. Mr. Sims, in his former letter, said we were paying 
our men 228. to 308, per week, now he admits we are paying them the union 
rate of 9d. per hour, which means 39s. at 52 hours per week. This is 
Mr. Sims’ first misstatement. Further Mr. Sims says that after certain of 
our men joined the union ‘ Messrs. Calvert refused to allow them to start 
because they were members, so that Messrs. Calvert have only themselves 
to, blame for any delay that may occur.’ This statement is absolutely false, 
and a man in Mr. Sims’ responsible position ought to make it his duty to 
get at the facts of a case before making public misstatements, and causing 
unnecessary bad feeling all round. 

*The facts are as follows: Mr. Rowbotham, the builder, was told by 
his bricklayers, &c., that they would strike unless Calvert's electrical work- 
men joined the union. We had no objection to our men joining the union, 
or to employ union men, having several in our employ at the present time ; 
but we would not agree to bind ourselves to carry out the Bethnal Green 
contract under union tyranny (for reasons given below), and Mr. Row- 
botham then shut our men out of the building. 

“ We again applied for admission, but were refused, and on leaving the 
works met some of our men, amongst others one named Fisher, who informed 
us that he and two others out of six skilled wiremen had joined the union. 
Our manager on the work (Mr. McInnes) informed him that unfortut ately 
we were shut out, but he would try to find him another job. This isa 
very different tale to our refusing to allow the men to commence because 
they had joined the Union. This is Mr. Sims’ second misstatement. 

* Allow me [the writer is Mr. James Calvert] to take this opportunity 
of personally stating that I have always been a strong defender of Trade 
Unionism; but I hold that when it is demauded that I shall pay a fully skilled 
painter £2 a week to brush a little shellac on a piece of casing which can 
be quite as well done by а 15-) ваг old boy getting 68. a week, then Trades 
Unionism becomes gross tyranny.” 


Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Oct. 19 to 
Oct, 25, with the porta of destination :— 

Argentina — Buenos Ayres, £56.  Australasia— Adelaide, £12 ; Albany, 
£121; Brisbane, £55 (telegraph wire); Melbourne, £296 (telegraph 
material); Otago, £51; Sydney, £50 ; Wellington, £2,710. Belgium 
Ostend, £30. Canada—Santos (B. C.), £120. Ceylon—Colombo, £53. 
China—Shanghai, £314 ; Тіепівір, £741 (telegraph material). Denmark— 
Copenhagen, Ecuador—Limon, £12. France—Marneilles, £19. 
Germany—Bremen, £240 ; Hamburg, £654. Holland —Amsterdam, £10; 
Rotterdam, £4,498. Hong Kong, £1,025. . India —Bombay, £105 ; Cal- 
cutta, £657 ; Madras, £19. Japan—Yokohama, £1,645 (telegraph mate- 
rial). Madeira—£122. Russia—Batoum, £50; Odessa, £70 (telegraph 
material); St. Petersburg, £175. South Africa—Cape Town, £176; 
Durban, £192 ; East London, £100. Spain—Malaga, £bo. Straits Settle- 
ments—Singapore, £25. Sweden—Gothenburg, £256 ; Stockholm, £1,216 
(including £792 telegraph material. West Indies—Trinidad, £36. 
Total £16,551, against £29,112 in the corresponding week last year 
(Oct. 20 to 26). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Amsterdam.—The Municipal Council have decided to under- 
take the working of the city tramways as from Jan. 1, 1900, the 
date of the e of the concession of the Amsterdam Omnibus 
Co., whose dividend for 1897 amounted to 9:8 per cent. 

Birkenhead.—The Town Council’s proposed tramway extension 
bill was under discussion on Wednesday, and approved. Power 
for 9 electric traction on the whole of the tramways is being 
sought. | 

Bognor.—Electric lighting powers are to be obtained by the 
District Council, who have retained Messrs. W. T. Chadwin and 
W. T. Pressland, as consulting engineers, at a fee of 30 guineas. 
The Council think that by adopting electric light a saving will be 
effected in the cost of public lighting. It is announced that a syndi- 
cate is endeavouring to obtain powers to construct a light (electric) 
railway between Bognor and Chichester, and it is possible that both 
schemes may be combined. : 

Bolton.—The Corporation have let contracts for the electrica 
equipment of the local tramways and for the extension of the 
electric 280 000 undertaking. The scheme is expected to cost 
nearly £250,000. The overhead trolley system has been decided 
upon, and 70 cars will be put on the lines, which will equal 30 miles 
of single track. 

Bradford.—A special meeting of the Corporation will be held 
this (Friday) evening, when a report will be presented by the Gas 
and Electricity committee recommending that borrowing powers 
be sought to enable the electrioity department to purchase and let 
on hire electric motors, fittings, &c., and also that two new 300 н.р. 
steam dynamos be ordered at an estimated cost of £4,000. 

Brighton.—The Town Council last week upheld the decision of 
the General Purposes committee to oppose all schemes for the 
construction of electric tramways in the town. It was, however, 
stated that the Council would probably bring forward a scheme of 
their own next year. 

Bristol.—The Constitutional Club, which has been undergoing 
decoration and repair, is now lighted electrically. | 

British Chamber of Commerce, Paris.—A lengthy report is 
just issued by this chamber covering the year 1897. Taking 
advantage of the occasion of the 25th anniversary of the foundation 
of the chamber a mass of comparative statistics of Anglo-French 
trade for the 20 years, 1872-1897, have been prepared and published. 
Those interested in the trade between France and England will 
study this volume of over 300 pages closely. There are 13 complete 
tables on trade, which have been specially drawn up for this report 
from documents supplied by the French customs. 


Bury St. Edmunds.—It is reported that the Local Government 
Board have declined to receive the deputation recently appointe | 
by the Town Council to urge the Board's sanction to their original 
electric lighting scheme. 

Chelsea (London).—The Vestry are recommended by the Light- 
ing committee to apply for a provisional order for the Kensal 
Town portion of the parish. 


Cheltenham.—The Town Council decided on Monday to apply 
for a provisional order to extend the electric lighting area so as to 
include the whole of the borough. 

Coatbridge.—Bailie Lavell, the convener of the Lighting 
committee, announces that he is prepared to pro to the Town 
Council the advisability of purchasing the undertaking of the 
Soottish House-to-House Electricity Co., as he believes that the 
works would be more successful in the hands of the Corporation. 

County Council’s Regulations as to Outside Lighting —Last 
week, the Manufacturers’ Section of the London Chamber of Com- 
merce considered the proposed bye-laws of the London County 
Council for the regulation of lamps over structures overhanging the 
footway outside the City. It was stated that, if carried out, the 
regulations would involve considerable expense to shopkeepers and . 
others, without any compensation, and would practically entail the 
total abolition of outside lighting, the impossibility of effectually 
displaying goods, increased risk of fire through interior lighting, 
and the refitting of windows and reconstruction of premises. It 
was unanimously resolved to call a meeting of the retail members 
of the Ohamber to consider the whole matter, and take such 
action as was deemed necessary in opposing the Council's proposed 
bye-laws. 

Darjeeling (India).— Complaints are made of what is described 
as excessive charges for electric current by the municipal authori- 
ties of Darjeeling. The cost per unit is said to be 12 annas. | 


Derby.—The Parliamentary committee have now arranged terms 
with the local Tramways Company for the purchase of the tram lines 
in the town. As soon as the undertaking is taken over by the 
Corporation it is probable that electric traction will be introduced. 


Dewsbury.—The Town Council has decided to apply to the 
Local Government Board for sanction to borrow £9,060 for increasing 
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the voltage of their system of electricity supply, for extending the 
mains into the residential part of the borough and putting down 
an additional steam dynamo, &c. 

Dockyard Lighting.—The Grangemouth Dockyard Co. have 
decided to тор! electric lighting, and the contract has been placed 
with Messrs. T. Laurie and Co. About 300 lights, including 14 
arcs for outside lighting, will be required. 

Dudley.—' The Town Council have sanctioned the British Elec- 
trio Traction Co.'s application for leave to reconstruct the tramway 
from the depót in Birmingham-road to the borough boundary at 
Hart's-hill for electric traction. The Company have practically 
completed the reconstruction of the line from Brierley-hill to 
Stourbridge. 


Dumfries.—The Town Council resolved on Monday to obtain a 
provisional order. 

Durban.— The directors of the tramways company have agreed 
to accept the offer of the Corporation for the purchase of the under- 
taking for £114,000. The Corporation has instructed the borough 
engineer and the borough electrical engineer (Mr. Hadfeld) to 
proceed to England to investigate the question of eleotric traction 
and prepare specifications for converting the whole of the lines. 


Ealing.—The equivalent number of 8 c.p. lamps connected to 
the Council's electric lighting mains is 18,276, and an additional 
1,000 are awaiting connection. The capital expenditure to date is 
£07,803. "There was a deficiency on last year's working of £498. 


East Barnet.—The District Council have decided to obtain a 
provisional order. 

Farnham.—The District Council have retained Mr. F. J. 
Warden-Stevens to advise them on the public electric lighting of 
the district. 

Faversham.—The Town Council have decided to place the police 
station and the residences of the members of the fire brigade into 
telephonic communication. 

Fleetwood.—The contract for the supply and laying of cables 
and mains for the Fleetwood and District Electric Light and Power 
Syndicate is being executed by Messrs. Johnson and Phillips. It 
is reported that the demand for current is satisfactory. 


Forthcoming Books.—Our readers may be interested to learn 
that Messrs. Archibald Constable and Co. will publish early in 
November ‘‘ The Life of the late Sir Charles Tilston Bright, C.E., 
M.P.,” wherein is included the story of the firat Atlantic cable, 
the first telegraph to India and the colonies, and the early land 
telegraphs of the United Kingdom. The book is written by Mr. 
E. B. Bright and Mr. Charles Bright, F.R.S.E., brother and scn 
respectively of the subject of the memoir. The book, which con- 
tains many full page and text illustrations, as well as photogravure 
plates, maps, charts, &о., will be published in two volumes, demy 
8vo. The jue which before publication will be £2. 2s. net, will 
be raised after the date of publication to £3. 3s. net. 


Gateshead-on-Tyne.—The Parliamentary committee of the 
Corporation presented a report at Wednesday's meeting which 
stated that an interview had been held with a representative of the 
Electrical Power Distribution Co., with reference to the company’s 
proposed application fcr a provisional order. The company were 
5 to pay the cost cf obtaining an order for the whole of the 

rough, and the Corporation would be entitled to purchase the 
undertaking on two years notice at any time after 10 years at a value 
to be fixed by independent valuers. The company would be 
compelled to supply current for street lighting when required 
at 2d. per unit after the first hour at 7d. The price to private con- 
sumers would be 23 per unit after the first hour at 7d. To consumers 
in artisans’ dwellings or flats current would be supplied at the all- 
round inclusive price of 64d. per unit, this price to cover free 
wiring and meter rent. Current for power purposes would be 
supplied at 2d. per unit after the first hour at 7d. The system 
of supply would be low-tension continuous current. The com- 
mittee recommended the Council to sanction the company's appli- 
cation, and this was agreed to after discussion. 

Gravesend-Northfleet Electric Tramways.—The proposals of 
the Drake and Gorham Electric Power and Traction Co. for the 
purchase of the local tramways, for the extension of the system, 
and for the introduction of electric traction, meets with much 
local favour. Already the Northfleet Council have conditionally 
approved the scheme, and it is more than probable that the 
Gravesend Council and other authorities interested will adopt a 
similar course. 


Hampstead (London).—At the end of Sept. there was an 
equivalent of 71,367 8 c.p. lamps connected to the Vestry's electric 
lighting mains, an increase of 2,840 for the month. 


Hawthorn (Victoria).—Some time ago the Municipal Council 
advertised for tenders for electric lighting plant, but as there was 
considerable 0 to the Council engaging in the business of 
electricity "app y & poll of the ratepayers was taken upon the 
question. This poll has resulted in giving a majority to the 


opponents of municipalisation, and it is probable that the work will 
now be undertaken by a company. 

Hereford.—The Electric Lighting committee are making inves- 
tigations into the cost of putting down electric lighting plant. At 
present, the members seem to favour gas-driven plant, but no 
decision will be arrived at until reliable estimates for a steam power 
plant are obtained. 


Hill of Howth Tramways.—At Dublin, on Tuesday, Mr. Ryan, 
C.E., arbitrator for the Board of Works, heard objections to his 
draft award in respect of the property taken by the Great Northern 
Railway Co. of Ireland under the powers obtained by them for con- 
structing an electric tramway from Sutton to Howth. The sitting 
was oocupied in hearing evidence on behalf of the objectors. 


Hornsey (London).—The District Council have definitely decided 
not to entertain any proposal from a private company for the 
supply of electric current in the Hornsey district. 

Hospital Lighting.—The electric light is to be installed at the 
North Eastern Hospital for Children, Goldsmith-row, Hackney- 
road, London, N.E. The cost of the work is being borne by Mr. 
C. G. J. Port. 

Huddersfield.—There is an equivalent of nearly 50,000 8-c.p. 
lamps connected to the mains of this station. 

Hull.—The Council have adopted the recommendation of the 
Works committee to oppose the proposal to construct an electric 
tramway from Hull to Hessle. 

Institution of Engineers of the River Plate.—Some time ago 
Mr. E. Danvers, of Buenos Ayres, took a prominent part in the 
formulation of a scheme for the establishment of an institution of 
electrical and mechanical engineers of the River Plate, and on 
July 11 last a meeting was called for the purpose of drawing up & 
memorandum of association, rules, &c. It had originally been 
intended to confine the institution to electrical and mechanical 
engineers, but as several civil engineers had promised their support it 
was decided that all members of the engineering profession should 
be included in the title of the new society, which has therefore 
been established as the Institution of Engineers of the River Plate. 
At the meeting, Mr. Danvers submitted the rough draft rules, 
which were discussed and modified in accordance with the views of 
the gentlemen assembled, and ultimately Mr. Danvers was re- 
quested to submit the corrected rules and articles of association 
in order that copies might be supplied to the initiators of the move- 
ment for final signature. A meeting was held on Sept. 29 to 
confirm the rules and to elect a council It is hoped that the 
institution will form a rallying ground for members of the engineer- 
ing profession throughout the Plate, and doubtless the movements 
of the association will have a considerable interest for engineers in 
all parts of the world. 

Islington (London).—A discussion arose at the meeting of the 
Vestry last week on the coet of public electrio lighting. Mr. James 
thought the time had arrived when the electrical department should 
consider the question of reducing the cost of current for public 
lighting. The lamps cost £40 each per annum, which was in 
excess, he said, of the cost in any other metropolitan parish. Mr. 
Gordon, chairman of the Electric Lighting committee, said that as 
the whole question of price was about to be reconsidered, there 
would probably be a considerable reduction, and he denied that the 
price charged at Islington was greatly in excess of other parishes. 

Kensington (London).—The Electric Lighting committee reoom- 
mend the Vestry to apply for a provisional order. 

Lectures.— A course of 28 lectures on **Elementary Metallurgy” 
will be given by Mr. W. J. Pope, at the Goldsmith’s Institute, 
New Cross, S.E., on Wednesday evenings at 8.30. The fifth 
lecture will be given on Wednesday next, Nov. 2. The lectures 
will be illustrated by experiments, lantern slides, and diagrams. 

Lewes.—The transfer of the Lewes provisional order is at present 
engaging the attention of a committee of the Town Council. 

Light Railways.—The Light Railway Commissioners have 
sanctioned the application of the British Electric Traction Co. for 
powers to construct a light (electric) railway between Merthyr, 
Dowlais and Cefn. 

The Middleton light (electric) railway scheme, recently sanctioned 
by the Light Railway Commissioners, came before Sir Courtenay 
Boyle and Sir Thomas Blomfield for confirmation last week. The pro- 
moters are the British Electric Traction Co., and the objectors were 
the Middleton, Oldham and Rochdale Corporations, who contended 
that the terms of purchase should be altered so as to approximate 
to those of the Tramways Act, 1870. In the order of the Light 
Railway Commissioners the projected lines cannot be bought out 
under 25 years, and then only on terms which are much less satis- 
factory from the point of view of the local authorities than those of 
the Tramways Act. Middleton, which is erecting an electric plant 
of its own, is desirous of supplying motive power to the new line, 
and Oldham, it was urged, ought not to be compelled to submit to 
a few hundreds of yards of line being put down within the borough. 
The decision of the Board of Trade was, however, reserved. 
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London County Council.—At Tuesday’s meeting, it was agreed 
to lend the Islington Vestry £22,500 for use in extending the 
electricity supply works at Eden-grove. The Finance Committee 
reported that the Shoreditch Vestry had applied for a loan of 
£20,539 to defray the cost of the acquisition of land and for the 
installation of the electric light in the parish, and the committee 
recommended that £8,200 be granted, and further that the Vestry 
be notified ** that, as they have elected to spread the whole of the 
initial cost of the proposed additions and extensions of the electric 
light installation over 42 years, the Council will decline to give ita 
sanction to the raising of any loan to replace any of the plant and 
machinery which may be necessary during the currency of the loan, 
and will expect the Vestry to provide for all B and 
renewals required during that period out of a sinking fund to be 
provided for that purpose or from maintenance acoount. This 
report was, however, withdrawn at the request of the chairman of 
the committee. 

Earl Russell has been appointed on the Highways Committee, in 
the place of Mr. Baker, resigned. 


Lye (Stourbridge). —Mr. F. J. Warden-Stevens has been retained 
to advise the District Council as to the establishment of electricity 
supply works. 

Malakand (India).--Lieut. C. O. Halliday, R.E., has been 
deputed to consider and report upon the question of establishing 
electricity supply works on this frontier station. 


Malta.—The revenue from the electric light works for 1897 
amounted to £9,122 against £346 in 1896, The municipal installa- 
tion came into operation in Dec., 1896, and the takings in 1897 
included £6,947 paid by the Government for street lighting. 


Manchester.—Major-Gen. H. D. Crozier held an inquiry on 
Monday into the application of the City Council to borrow £200,000 
for electric light extension purposes. The deputy town clerk (Mr. 
Hudson) said that the electrical undertaking had been in existence 
a little over five years. Atthe present time there was an equivalent 
of 214,946 8 c.p. Jamps connected, and 31,760 lamps waiting to be 
connected, which they would not be able to connect until plant, 
which had been authorised by the Local Government Board, and 
was now being constructed, had come into operation. The charges 
for electric current were 5d. per unit, or for large consumers 14d. 
per unit, and £7 per annum per kilowatt. The Electricity com- 
mittee had, up to March last, placed to reserve and renewal 
funds £34,245, and had handed over to the city fund £26,694, 
making £60,939, which for the period over which it extended 
was equsl to a rate of rather more than a penny in the 
pound. This success had not resulted in any damage to 
the gas undertaking, which also belonged to the Corporation. 
In regard to water and gas supply and other matters there was a 
community of interest between the city and the surrounding urban 
districts, and there was a demand that Manchester should supply 
those districts with current for lighting and also for tram traction. 
The Corporation obtained parliamentary power in 1897 to meet 
that demand. In the same session several of the surroundi 
urban districts applied to the Board of Trade for and obtained 
har orders for supplying the districts with electricity, 

ese districts were Denton, Droylsden, Levenshulme, Moss Side, 
Stretford and Withington, and all these orders were confirmed by 
one act. Failsworth, Heaton Norris, Gorton and Audenshaw were 
now seeking similar powers. The Manchester Corporation had 
made definite arrangements for supplying electric current to 
Levenshulme, Moss Side, Withington and Heston Norris, but as 
the latter district had not yet got its order it was not possible to 
take action so far as that township was concerned. е main 
purpose of the present application had reference to the supply 
of electricity to Levenshulme, Moss Side and Withington. 
Negotiationa were also pending in respect of other districts, and 
there was every probability that several of these would want to be 
auppiiec by Manchester. The price charged for current in the out- 
side districts would be the same as in the city. The sum now 
sought to be borrowed was required for works that would be neces- 
gary to meet present and prospective demands. It was estimated 
that £116,558 would be required within the city, £52,332 in the 
Withington district, £16,002 in Moss side, and £9,400 in Levens- 
hulme. The electrical engineer (Mr. C. H. Wordingham) had set 
aside a sum of £5,708 for contingencies. Of the £200,000 £7,000 
was required for land, and they asked that the repayment of that 
should be extended over 50 years, and the remainder of the sum 
to be repaid in 25 years, the term granted in respect of previous 
applications. Mr. Alderman Lloyd Higginbottom, chairman of the 
Electricity committee, said that current was first supplied in July, 
1893, and they had had extreme difficulty in meeting the demand 
for electric light and power within the city. Large extensions of 
pans bad been made during the past two or three years, and the 

emand o:ntinued so great that further extensions were absolutely 
necessary. It was partly to meet these demands that the present 
borrowing powers were required. In accordance with the terms of 
the agreements entered into with Moss Side, Levenshulme and 
Withington, the compulsory streets mentioned in their orders had 


to be lighted by the Manchester Corporation within two years from 
Aug. 6, 1897, and, therefore, the necessary feeder and distributing. 
mains and transformer stations should be at once proceeded with in 
these districts. The Council had instructed the committee to light up 
a large number of the principal thoroughfares in the city with aro 
lamps, if possible, during this winter. The expenditure on this item 
would be £11,500, and this was included in the application. The 
posts carrying the arc lamps would be about 43yds. apart, placed 
alternately on opposite sides of the streets. The Corporation, 
having obtained powers to work the tramways by electricity, had 
decided that these tramways should be equipped and ready for 
running in April, 1901, and it was probable that the overhead 
system of traction would be employed. The posts carrying the arc 
lamps would be prepared to receive the cross-span trolley wires for 
the tramcars, so that the work would not have to be done twice 
over. The provision of the transforming stations and transformers, 
for which harrowing powers were now sought, would also be 
applicable for the supply of electricity for the working of the tram- 
cars. The capital expenditure incurred to the close of the financial 
year to March 31 last was £357,617. When the new 100 н.р. 
generator, now in course of erection, was completed there would be 
provision for 220,000 8 c.p. lamps. The following figures showed the 
extent to which the demand for the current had increased :— 


No. of Equivalent 

consumers. 8 c.p. lamps. 
December, 1895 s 29 52,716 
December, 1894 ............... 624: Losses 60,298 
December, 1895 ............... 1,016 93,290 
December, 1896 ............... 1,466 ......... 53,504 
December, 1897 1,869 ........ 171,596 
October 20, 1898 ............... 2,281 214,046 


When applicants now waiting for connection had been dealt with 
the total number of consumers would be 2,411, and the number of 
equivalent 8 c.p. lamps 246,706. It had been agreed by the com- 
mittee to recommend the Council to abolish meter rents as from 
March next. The borough electrical engineer (Mr. C. H. Wording- 
ham) gave full technical deteils of the proposed extensions, and the 
inquiry closed. 

At the special meeting of the City Council on Wednesday, the 
resolution referred to in our issue of Sept. 30, giving notice to the 
Manchester Carriage and Tramways Co., that the Council propose 
to acquire by purchase the undertaking of the company, was passed, 


Marylebone (London).— Last evening the report of the Electrio 
Lighting committee recommending That the committee be em- 
powered to enter into preliminary negotiations with the Metro- 
politan Electric Supply Co. for the purchase of their undertaking 
in this parish and to report to the Vestry” was discussed. Mr, 
Brooke Hitching, chairman of the committee, moved the 
adoption of this report, and said it was a recommendation upon 
which the committee were unanimously agreed. It was very 
desirable that the electric light monopoly should be broken, and 
the committee had done ай it could to break that monopoly. 
The money they had spent in endeavouring to obtain a provisional 
order had not been lost, for they had wrung concessions from the 
Metropolitan Company that more than paid the ratepayers. The 
committee asked for the fight to be continued. Should they be 
unable to obtain powers for electric lighting, then they could do 
what other parishes had done, and buy out the company. He main- 
tained that it would be to their advantage to purchase the company’s 
undertaking. Mr. T.W. Baker seconded. Sir Ed win Galsworthy said 
he thought that Mr. Brooke Hitching was wrong in stating that 
concessions had been wrung from the company, because he saw that 
other parishes were to have similar concessions, He would ask the 
Vestry to mind what they were doing in giving the committee the 
powers they asked, or they would be landed into a great 
expense. He queationed whether this Vestry had the power to 
purchase the company’s undertaking, or whether the company 
could sell to the Vestry. He moved an amendment that the 
committee be empowered to ascertain if the company is pre- 
pared to sell the whole or part of its undertaking to the 
Vestry, and, if so, on what terms. Mr. E. White seconded. 
Mr. Brooke Hitching said he hoped the Vestry would not delay. 
In regard to the powers of the Vestry to purchase, the. Board of 
Trade reserved to itself the power of transferring on terms to 
vestries, The amendment was declared lost. Mr. Stringer moved 
another amendment that the question be postponed. Mr. Chick 
seconded, and said that no person who had a pecuniary interest in 
the company they were to negotiate with should be on the com- 
mittee. Mr. Anglin said he would urge Mr. Brooke Hitching 
either to withdraw from the committee or sell out his shares in the 
company. Mr. Brooke Hitching said he had disposed of his shares 
in the company. The amendment was lost, and the committee's 
recommendation was agreed to. 

Motherwell.—The Town Council have adopted the recom- 
mendation of Prof. A. B. W. Kennedy to establish electricity supply 
works at а cost of about £23,000. Current is to be supplied for 
both public and private lighting. The street lighting is to be 
effected by 30 arcs and 400 32 c.p. incandescents. 
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' Oldham.— The Town Council have resolved to promote a bill for 
powers to work the Oldham tramways and also the lines belonging 
to Royton, Crompton and Lees, and to adopt electric traction on 
the entire system. 


Pembroke (Dublin).—The Town Council have fixed the charges 
for current for private lighting at 6d., and for power at 3d. per unit. 


Provisional Order Notices.—The Corporations of Ludlow and 
Kidderminster give official notice of their intention to apply for 
provisional electric lighting orders. 

Queenstown (Cork).—In the Dublin Gazette of the 18th, notice 

is given that the Township Commissioners have transferred their 

por аве order to the Cork Electric Tramways and Lighting Со. 
e Commissioners retain the right of purchase. 


Rontgen Rays in War.—The ambulance section of the V.B. 
Royal Warwick regiment lately gave an interesting demonstration 
of Röntgen ray field practice recently at Ward Ead, Birmingham. 
A kind of field hospital was formed, and imaginary patients were 
manufactured. Bullet and bayonet wounds were assumed, and it 
was in connection with the former that the Róntgen ray demon- 
stration was particularly successful. A complete portable set of 
apparatus was supplied by Henry W. Cox (Limited), and this was 
carried by four men upon a stretcher. Following this came two 
men, each carrying an accumulator. Two other men had charge of 
a collapsible developing tent, and the rear was brought up by two 
men with a box containing photographic films and chemicals for 150 
exposures. Bullets were assumed to have struck various parts of 
the bodies of the ‘‘ patients," and successful demonstration was 
made of the efficiency of the apparatus. It was agreed by those 
who took in the performance that the application of Röntgen 
5 8 to military service had been demonstrated to be of great use- 

ness. 


Runcorn.—Consistency is not the characteristic of the members 
of the Electric Lighting committee of this town. Some time it 
was decided to apply for a provisional order, but subsequently it 
was thought that the cost of obtaining the order was too great, and 
negotiations were opened up with a company which had given 
notice of its intention to apply for electric lighting powers. The 
committee have now Severed to the original proposal to themselves 
apply for an order. 


Smoke Nuisance.—The Metropolitan Electric Supply Co. were 
summoned at Marylebone (London) on Friday by the Paddington 
Vestry for allowing dense black smoke to issue from the shaft at 
their Amberley-rvad station in such quantities as to be a nuisance. 
After a lengthy hearing Mr. Curtis Bennett inflicted a fine of £5 
with £10. 10s. costs. 


St. Annes (Lancs.).—This Council is in possession of a pro- 
visional order, and the Electric Lighting committee is considering 
the advisability of carrying out its terms, Three courses have been 
suggested : (1) To make arrangements with the Corporation of 
Blackpool to extend their mains to the district ; (2) to transfer the 
order to a company ; and (3) to put down an independent instal- 
lation. It has, however, been decided to first of all consult an 
engineer. 

Stourbridge.—The District Council have decided to apply for a 
provisional order, and a special committee has been formed to 
promote the application, with power to engage a consultant. 


Telephone Municipalisation.— A deputation from the Man- 
chester City Council, consisting of Alderman Southern, Mr. Brock- 
lehurst, Mr. Copeland and the town clerk (Mr. W. H. Talbot), 
waited upon the Postmaster-General yesterday (Thursday) to dis- 
cuss the present condition of the telephone service in Manchester. 

At a meeting of the City of London Common Council last week it 
was resolved to urge upon the Government the extreme deeirability 
of action being taken forthwith to give effect to the recommenda- 
tions of the House of Commons committee on the telephone service. 

The Lord Provost's committee, Edinburgh, has been instructed 
to report upon the question of obtaining powers to establish a tele- 
phone exchange. 

The Telephone Users’ Association, of Norwich, have sent the 
following note to the Press :— 

* It is evident, from the fact that licences have been granted to Glasgow 
and Huddersfield, that the Government do not intend to take over the 
telephones, but to grant licences to municipalities, or to companies under 
their control, in accordance with the terms of the Treasury Minute of May, 
1892. "This will entail upon every Corporation anxious to have the control 
of the telephone exchange the trouble and inconvenience of obtaining a 
special act of Parliament for its own particular locality. What is wanted 
now is pressure to be brought upon the Government to bring ia a general 
enabling act, whereby municipalities will be able to immediately take up 
the telephone busineas and work it in suitable areas, the extent of which 
ought to be at once under the consideration of every municipal authority. 
The chief point that requires the consideration of each town is, what 
extent of area suits the surrounding neighbourhood." 

Telegraph Money Orders to Germany.—The Postmaster- 
General notifies that on Nov. 1 the telegraph money order system 
will be extended to Germany. No single order can be issued for 


more than £10. The sender of an order will be allowed, on paying 
for the additional words, to add to the official telegram of advice 
any short communication he may wish to send to the payee. 


Wallasey.—In the Improvements bill which the District Council 
have decided to promote, power is sought to purchase and work 
the local tramways, and to introduce electric traction. 

Weston-super-Mare.—The Lighting committee have practically 
arrived at an understanding with the Electrical Power Distribution 
Co. for leasing their provisional order for ten years, after which 
time the Council can күш the undertaking on a valuation at 
twelve months’ notice. The Company undertake to lay mains in 
the whole of the compulsory area and along the sea front within 
twelve months of the signing of the ment. For private 
lighting the charge for current will be 8d. per unit for the first 
hour and 2d. afterwards, and for public lighting the price will be 
about 244. per unit. 

Willesden.—The District Council decided at their last meeting 
to oppose the application of the Metropolitan Electrio Supply Co. 
for a provisional order. The newly appointed electrical engineer 
(Mr. Е. Т. Ruthven Murray) will not be able to take up his duties 
before the end of December, but in the meantime the committee 
having charge of electric lighting matters is endeavouring to acquire 
в site for electricity supply works. The Council have also sent out 
5 to builders pointing out the advisability of wiring new 

ouses. 


. Workhouse Lighting. The Croydon Guardians have authorised 
their Electric Lighting committee to consult an electrical engineer 
as to adopting electric lighting at the workhouse and institutions 
under the guardians’ control. 


p—————— 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 

NorR.— The Spe ifica'ions of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The nanvs within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 

October 7, 1898. 

21,125. H. Mach and D. MuiRHEAD. Glasgow. Improvements in and 
relating to the electrical communication of signals. 

21,150. E. HUNGERBUHLER. London. Improvements in or connected with 
electric traction by means of underground conduite. 

21,155. J. P. JUVENET. London. Improvements in electrically propelled 
vehicles, (E. M. de Siblas, France.) 

21,165. C. D. ABEL. London. Method of and appliances for exciting 
alternating current dynamo machines whether acting as gene- 
rators oras motors, (La Société Anonyme Pour La Transmission 
de la Force par L'electricité, France.) 

21,169. R. Happan. London. Improvements in electric batteries. 
(Columbus Electrizitäts Gesellschaft (Limited Co.), Germany.) 

21,171. J. Н. Bott and P. W. PEgTTER. London. A new or improved 
construction of electric motor with equational box or compen- 
sating differential gear combined. 

21,172. C. О. Bastian and F. M. Staunton. London. A new or improved 
method and means of electrically operating apparatus such as 
valves, electrical switches or the like. 


October 8, 1898. 

21,216. L. Lou8ARD-GERIN. Liverpool. An improved trolley for taking 
electric current applicable to the electric traction of vehicles, 
boats and the like.* 

21,224. E. Rosg апа G. Vacorrt. London. 
to electric clocks ог watches.“ 

21,233. J. THORNTON and T. R. CANNING. 

! apparatus for coating metal articles by electro-deposition. 

21,240. F. M. RicHTER. London. An improved telephone call counter.* 

21,241. F. M. RicHTER. London. Improvements in telephone switch- 
boards.“ 


October 10, 1898. 
21,248. S. O. CowPER-CoLEs. London. Improvements in and connected 
with the electro-deposition of metals. 
21,261. T. WaRDRELI. Glasgow. Improvements 
apparatus for internal combustion engines. 
21,265. T. OxLET. Manchester. Improvements iu certain drums for 
holding electric cables.“ 
21,307. 8. Prrr. London. Improvements in the production of incandes- 
cent materials suitable for use in electric lighting. (The Phar- 
maceutisches Institut Ludwig Wilheim Gans, Germany.) 


October 11, 1898. 
21,559. S. L. Кирм. London. Improvements in and connected with 
shades or reflectors for electric lamps. 
21,564. Н. BLuMENBERG, JUN. London. Improvements in battery solu- 
tions, 


Improvements in or relating 


London. Improvements in 


in electrical ignition 


THE ELECTRICIAN, 


OCTOBER 28, 1898. 25 


21,374. E. O. Raster. London. 
heaters.* 

21,504. G. E. B. Етке, W. Н. Sporriswoopr, С. А. Ѕроттізтоорв and E. 
J. PassinaHaM. London. Improved press for moulding electro- 
type matrices. 

21,407. A. F. BERRY. London. Improvements in dynamo electric machines, 

21,410. R. HuTcHINsON. London. Improvements in controlling switches 
and apparatus for electric motors.* 


October 12, 1898. 

21,467. Verrrys (LiurrED) and L. J. STEELE. Birmingham. An improved 
form of alternating-current transformer or economy coil. 

21,480. C. A. W. HuTTMAN. London. Improvements in or relating to 
channels, tubes and wells for underground electric conductors 
and the like. 

21,492. W. S. SIMPSON. 
electric energy. 

21,501. W. L. Wiss. London. Improvements in coin-freed electrical 
apparatus. (E. G. Lochmann and Cie., Germany.) 


October 13, 1898. 
21,505. Е. Roperts. Keighley. Improved device for use in connection 
with apparatus for the electric haulage of vehicles. 
.21,524. Н. A. WorLAsTON (of W. Pope and Son) and R. KENNEDY. Leeds. 
Improvements in electro-magnetic variable speed and clutch 


Improvements in rheostats or electric 


London. Apparatus for generating and utilising 


gearing. 

21,550. W. B. Porrer. London. Improvements in systems of control for 
electric motors and railway trains. (Date applied for under 
Patents, &c., Act, 1883, Sec. 103, March 17, 1898, being date of 
application in United States.)* 

21,551. E. W. Втов, JUN. London. Improvements in controlling electric 
motors and electrically propelled railway trains. (Date applied: 
for under Patents, &с., Act, 1883, Sec. 103, March 26, 1898, 
being date of application in United States.) 

21,575. C. W. Тномрвом. London. Improvements in dynamo-electric 

generators, motors and transformers. 


SPECIFICATIONS PUBLISHED. 


Norz.— All Specifications can now be obtained at the uniform price of 
Bd. each. 
1897. 


17,316. Garcia, Elecbric accumulators. 

24,155. HATTON and W. T. HENLEY's TELEGRAPH Works Co. (LIMITED). 
Joint box for electric cables. 

24,156. Hatton and W. T. HExLET's TELEGRAPH Works Co. (LIMITED). 
Joint box for coupling underground and aerial electrical cables. 

24,157. NicHoLs and W. T. HEgNLEY's TELEGRAPH Works Co. (LIMITED). 
Clamp connection for electrical conductors. 

25,246. Von DER LINDE. Process for the electrolytic separation of metals. 

28,582. LAKE (Compagnie de l'Industrie Electrique), Commutator brush 
carries for electric machines. 


1898. 
- 5,068. Woop. Carbon feeding mechanism of electric arc lamps. 
135,210. LUNDELL. Electric heaters. | 
15,399. D&&r. Method of combined application of continuous and alter- 
nating currents for exciting magnetic fields and combination 
apparatus for producing by this method electrical energy and 
mechanical power. 

‚ 14,090. Royce and CLAREMONT. Means of lowering the load of cranes or 

; hoists driven by electromotors. 

14, 782. Оёві. Method for obtaining combined alternating and continuous 
currents and distributing the same for the electrical transmission 
of power, particularly for electrical traction. 

15,222. LAKE (Burns). Electric accumulators. 

16,155. ENGLIsH INDUSTRIALS (LIMITED) and HETI- DIA. Globes of electric 
incandescent and similar lampe and lamp shades or chimneys. 

16,875. ScHATTNER. Electricity meters. 

17,280. BERGMANN. Electrically driven fans or ventilating devices. 


COMPANIES' MEETINGS AND REPORTS. 


Eastern Extension, Australasia and China Telegraph 
Co. (Limited). 

The fiftieth half-yearly ordinary general meeting of this Company was 
held on Wednesday, the 26th inst., at Winchester House, Old Broad-street, 
London, the Most Hon. the Marquis of TwEEDDALE, K.T., presiding. 

The MANAGER and SECRETARY (Mr. F. E. Hesse) read the notice 
calling the meeting, together with the minutes of the forty-ninth half- 
` yearly ordinary general meeting, which were confirmed and signed by the 

Chairman 


The CHAIRMAN: Gentlemen, before asking you to approve of the 
motion— 

“ That the report and accounts of the directors, now submitted, be received, 
and adopted, 
I will trouble you with a few observations on the proceedings of the half- 
year which ended last June. The groas revenue for that period amounted 
to £277,282, being a decrease of £13,467 as compared with that for the 
corresponding period of 1897. This will not be regarded, I think, as un- 
satisfactory when it is borne in mind that the past half-year compares with 
a period when the China, Japan, and other tariffs were considerably 


higher and that the political disturbances and cutting of our cables bet ween 
Hong Kong and Manila and Manila and Panay seriously affected our traffic 
with the Philippines. From these causes a much larger decrease might have 
been anticipated, but happily the growth of traffic in other directions has 
very паге си up the deficiency (hear, hear), Тһе working and other 
expenses have amounted to £102,873, being an increase as compared 
with those for the corresponding period of 1897 of £3,448, which is accounted 
for by the repairs to cables having been heavier during the past half-year 
{һап in the same period of 1897, and also by the opening of the several 
stations in the Philippine Islands, under an arrangement with the Spanish 
Government, which was reported at length at our last meeting. The usual 
interim dividends at the rate of 5 per cent. per annum have been paid for 
the past half-year, amounting to £62,500, and after transferring £50,000 to 
the general reserve fund, the sum of £10,723 is carried forward to the 
next account. During the half-year under review the policy of strengthen- 
ing the weak portions of the Company’s system has been steadily pursued, 
with the result that the Penang-Sumatra cable has been entirely 
renewed, the Java-Port Darwin duplicate cable has been renewed 
to the extent of 135 nautical miles, and 207 nautical miles have 
been added to the Hong Kong-Manila cable. The cost of this work 
has been £46,709, the whole of which, as you will have, no doubt, observed 
from the accounts, has been debited to the general reserve fund. When I 
last had the pleasure of addressing you, I referred to the dangers and 
privations to which our staff was exposed in the Philippine Islands, owing, 
in the first instance, to the native rebellion, and afterwards to the 
hostilities which broke out between Spain and the United States. This 
latter event rendered the position of our staff, as you may easily imagine, & 
very delicate one, and this dangerous condition of things lasted for 
several months ; but I am happy to say that although much damage was 
done to the property, both public and private, connected with our 
establishments there, no lives were lost, and I do not think that any 
personal injury was sustained beyond the great privation which was 
suffered by our employés When the peace preliminaries were con- 
cluded we were able to make a very satisfactory arrangement with 
the two Governments under which both the Hong Kong-Manila and the 
Manila-Panay cables were reopened on a neutral basie, so that the Company are 
now working at Manila direct with the public, instead of through the 
medium of the Spanish officials, as heretofore. (Hear, hear.) Unfortu- 
nately, the political situation is still unsettled, and further fighting was 
reported a few days ago in the neighbourhood of our Tuburan station, in 
the island of Cebu. I may mention that the courage and devotion 
to duty displayed by the Company’s staff during the earlier troubles 
at Cape Bolinao have been specially recognised by the Spanish 
Government by the granting of suitable decorations to the officers con- 
cerned (cheers) ; and I cannot myself personally refrain from expressing my 
admiration of the conduct of Mr. Herbert Jones, our superintendent, and 
his subordinates during the extremely trying times through which they 
have passed (applause). The time will, I hope, come when we shall be able 
to recognise from this side of the table the services they have rendered 
during this period (hear, hear). The Company’s claim against the Govern- 
ment of the United States of America for compensation in respect of 
the loss and damage sustained through the cutting of the Manila 
cables has not yet been admitted, and the Government appears to be 
under the impression that the repair of the Hong Kong cable was 
effected by their own officials. This, however, was not the case, as 
the repair was temporarily made by the Company’s staff with the 
assistance of an American tug boat, but it was permanently effected 
within a few days afterwards by our own steamer, the “ Recorder.” 
I have on more than one occasion referred to the probability of the 
establishment of cable communication in the Pacific. The occupa- 
tion of the Philippines by the United States has undoubtedly given a 
stimulus to efforta having this object in view. As far, however, as we 
know, nothing definite has yet been arranged, and all I can say with 
respect to this matter is that we are carefully watching developments 
in that direction, and I think you may rely upon it that we are taking 
steps to protect your interests in every possible way (applause). With 
these observations I beg to ask you to adopt the report and accounts now 
submitted. 

Mr. FRANCIS AUGUSTUS BEVAN seconded the resolution, which 
was carried unanimously. 

Mr. JOHN NEWTON afterwards proposed a vote of thanks to the 
chairman and directors, and remarked that the way in which the Company 
had been managed in the past should give the shareholders confidence with 
reference to the future. 

A SHAREHOLDER seconded the motion, which was carried unani- 
moualy. 

The CHAIRMAN acknowledged the vote and the proceedings then 
terminated. 


Brazilian Submarine Telegraph Co. (Limited). 


The fiftieth ordinary general meeting of this Company was held at 
Winchester House, Old Broad-street, London, on Wednesday, under the 
presidency of Mr. J. DENISON PENDER. 

The SECRETARY (Mr. E. Steer Hodson) read the notice convening the 
meeting, and the report of the directora was taken as read. 

The CHAIRMAN said: Gentlemen, the income for the half-year ended 
June 30, 1898, amounted to £103,689 ; for the previous half-year it was 
£100,300, showing an increase of £3,589 resulting from the following 
increases :—£1,964 in message receipts, £1,420 in dividends onshares 
in other telegraph companies, and the small sum of £5 from bank 
interest, &c. Taking the expenditure side of the account, we find 
that the total expenditure for the half-year is £21,474, and that for 
the previous half-year was £26,166. There is, therefore, a decrease 
of £4,692; but this decrease, as I have often explained to you, 
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gentlemen, is entirely a question of repairs or no repairs to cables, In 
the previous half-year there was a sum of £5,725 spent on repairs of 
cables, but in the half-year ended June last we were fortunately 
free from any such expense. Increases are apparent in the following 
expenditures :—in London of £351 and at stations of £854, making 
а total of £1,185, but there is a small decrease under other items 
amounting to £152. Therefore a net increase is left of £1,033, which, 
deducted from the £5,725 I have referred to, leaves the net decrease 
in the half-year £4,692, as I have previously mentioned. I have 
before me the details of the increases and decreases, but I think 
I need not go further into them unless you wish it. After 
payment of £3,200 for debenture interest and sinking fund, and 
providing for the payment of income tax, there is a credit balance 
on the half-year’s business of £77,301. To this is added £8,662, the 
balance brought forward from December 3lst, making together £85,963. 
The usuai interim dividend for the March quarter, amounting to £19,500, 
has been paid, and £25,000 transferred to the reserve fund. The direc- 
tors now recommend the declaration of a final dividend of 3s. per share 
making, with the interim dividends, a total dividend of 6 per cent. for the 
year, and alao the payment of a bonus of 2s. per share, both free of income 
tax, which together will amount to £32,500, leaving a balance of £8,963 
to be carried forward. With respect to the condition of the cables, 
the Lisbon-Madeira No. 1 cable previously referred to as faulty continues 
to work satisfactorily, therefore no attempt to remove the fault will be 
made so long as the cable performs its work. The Madeira-St. Vincent 
No. 2 cable is falling in capacity, and it seems probable that at an early date 
steps will have to be taken to have the fault removed. That will be an 
expensive matter, because the cable is lying in deep water—very likely, 
considerably over 2,000 fathoms ; and although we constantly see 
in the papers that these depths can be easily dealt with and the cables 
easily handled, our experience is that, although they can be repaired as a 
certainty, it is very often а very long and costly job to do. Gentlemen, 
this deals really with the Brazilian Submarine Company’s accounts as the 
Brazilian Submarine Company pure and simple for the last time, because 
next half-year we shall also be taking into consideration the results of the 
working of the Western and Brazilian Company, in conformity with the 
arrangement which has been carried out. Therefore what I have said 
deals with the past, and I will now just say a few words on what has taken 
place since we last met. You will remember that the last meeting we 
had was in August—August llth—for confirming the carrying out 
of the arrangement entered into with the Western and Brazilian Company. 
The Western and Brazilian shareholders have sent in their assents 
to & very much larger amount than was required for the legal 
majority to carry the arrangement which was entered into by the 
two Boards; and the result is, gentlemen, you now see, I am glad to 
say, sitting on the Board of the Brazilian Submarine Co. the directors of 
the Western and Brazilian Со., Mr. Andrews, Lord Richard Н. Browne, 
Mr. Coppen and Mr. Goodsall, wbom I have the pleasure of introducing to 
you. I nay also say, personally, that I am taking the chair here 
for the last time. The Board considered—and very rightly, too— 
that Mr. Andrews, who has been for very many years associated 
with the telegraph world, being the chairman of the Western and 
Brazilian Co., and very closely associated with the Indo-European 
Co.—they considered that his seniority as a telegraph director 
entitled him to take the chair of the joint Board; and I need hardly say 
that I myself most thoroughly concur with the rest of the directora in that 
р There isalso another reason why it will certainly be tothe advantage 
of the Company that Mr. Andrews should be chairman. Mr. Andrews, as 
presiding over the Western and Brazilian Co., has naturally had a good deal of 
intercourse with the Brazilian Government. The cables of the Western 
Company are laid along the shores of that country, and call in at many of 
the ports, whereas we only run to Pernambuco. In the arrangement 
entered into between the two Boards it is very natural that the 
Brazilian Government might consider, without knowing the facts, that the 
combination might be disadvautageous to themselves and the publie, 
and, after all, it is their duty to see to such a matter. They 
might think that it was a combination for the raising of the 
rates, but I am perfectly certain that directly they see that the gentleman 
who has been Chairman of the Company closely associated with them has 
become Chairman of the joint Board, any suspicion—if I may use that 
word—if there is any, will at onc» be allayed. І ask you t» support Mr. 
Andrews as Chairman of this Company in the same wiy that you have 
always supported who:ver has presided at these meetinga—a fact which 
has rendered our meetings & pleasure for the Boarl to attend and 
meet the shareholders. Now, with respect to the staff, of course, in the 
arrangements which have had to be made between the two Companies, 
the old servants who have grown up in the employment of both, have had 
to be taken into consideration, and into careful conaideration ; but the 
appointments which affect you, the shareholders, perhaps more than 
any others, are those of the Manager and Secretary. You see in the 
report that Mr. Axworthy, who has been here since the Brazilian 
Submarine Company first commenced business, as traffic accountant 
and general accountant, has been appointed Manager, and it is 
with very great pleasure that the Directors have placed him in that 
position. On the other hand, Mr. Hodson, who has been brought 
up in a very good school (he began in the Eastern, then went 
to the Brazilian Suomarine, and then to the Western and Brazilian, 
and has spent the whole of his commercial life in the telegraph 
service), has been appointed, I am glad to say, Secretary to the Com- 
pany. But in carrying out these arrangements, especially with the 
Secretary, there is one name which all those shareholders who have watched 
the progress and have read the reports of the Brazilian Submarine Com- 
pany will notice as being omitted from the outside sheet of our 
report on this occasion—I refer to the late Secretary, Mr. Collett. 
Mr. Collett has been for nearly 26 years the Secretary of the 


Brazilian Submarine Company, and he has been anxious to retire for the 
last two or three years. By the directors’ desire, however, he remained 
with the Company to see what would become of the negotiations 
which were then on the tapis, and which since then have been so 
süccessfully carried through. Directly that took place Mr. Collett retired 
from the secretaryship of the Company, and І am sure that there is 
not & shareholder in the Company who will not endorse the action of 
the directoras in giving Mr. Collett, as they have done, a pension of 
£500 a year for his honourable and most faithful service to the 
Company during 26 years. Now I think I have given you a good deal of 
detail, and you must not forget that this is the fourth meeting we have 
held during the last six months. The first one was the usual half-yearly 
meeting; the second was the meeting at which the agreements were 
brought forward ; the third was the meeting to confirm those agreements, 
and make them legal; and the fourth we are present at to-day. I there- 
fore think that the shareholders and directors who have attended these 
meetings have at any rate done their duty towards the Company. I will 
now propose the resolution, but will anyone who has any question to put, 
or who wishes for further information, ask me now? After a pause, and 
no shareholder rising to address the meeting, he continued: Gentlemen, 
there appear to be no questions to ask, and I will therefore now move the 
the following resolution :— 

* That the report of the directors and the accounts to June 80, 1898, now 
submitted, be approved and adopted, and that a dividend be now declared 
of 38. а share, making with the interim dividends already paid a total 
dividend of 6 per cent. for the year, and also a bonus of 28. a share, making 
in the aggregate a distribution of 7 per cent. in respect of the profits for the 
year ended June 30, 1898, the said dividend and bonus to be respectively 
Free of income tax.” 

Mr. FREDERICK YOULE seconded the motion, which was carried 
unanimously. 

The retiring auditora were afterwards re-elected. 

The Rev. WILLIAM HICKMAN then proposed a vote of thanks to the 
chairman and directors for their able and efficient management in the past 
віх months, 

Mr. CHARLES H. HOBBS seconded the motion, which was carried 
unanimously, 

The CHAIRMAN briefly acknowledged the vote, and the proceedings 
then terminated. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 

ELECTRO-SMELTING CO. (LIMITED).—This company was registered on 
Oct. 22, with a capital of £10,000, in £50 shares, to acquire, sell, dispose of 
and deal with mines, minerals, mining rights, &c., and to win, reduce and 
refine ore and mineral substances and precious stones. 

GENERAL WATER POWER (LIMITED).—This company was registered on 
Oct. 22 with a capital of £21,500, in £1 shares (of which 1,500 are Deferred), 
to produce electricity by means of water power or otherwise, and to carry 
on the business of electricians and suppliers of electricity. The first sub- 
scribers, with one share each, are: Р. Н. Sainsbury, Р. G. Tovey, C. Boyle, 
Н. P. Cousins, С. Е. A. Spashett, J. H.; MeCashen and Р. H. Hetherington. 
The first directors are: Montagu F. Armstrong, John S. Bergheim and the 
Hon. William Vernon. 


NATIONAL CONDUIT AND CABLE CO. (LIMITED). —This company was 
registered on Oct. 21 with a capital of £1,000, in £1 shares, to construct, 
lay down, fix and complete, any conduits, cables, wires, lines, accumulators, 
and works in connection with electric telegraphs, telephones, electric light- 
ing, &c., and to carry on the business of manufacturers of cables and wires 
for electrical purposes, electrical engineers and contractors, suppliers of 
electricity, manufacturers of electrical apparatus, &c. The first subscribers 
(each with one share) are: C. T. C. Price, H. G. Carvall, N. G. Newington, 
G. J. Jackson, С. W. Barrett, J. Н. Bodell and A. Benwell. 

TELEPHONIC BELL PUSH SYNDICATE (LIMITED).—This company was 
registered on Oct. 20 with a capital of £2,000, in £1 shares, to acquire, 
develop, work and deal with an invention for improvements in telephonic 
bell pushes, and to enter into an agreement with G. L. Anders and A. J. 
Wilson, jun, The first subscribers (each with five shares) are: A. J. 
Wilson, jun., G. L. Anders (electrician), F. M. Robertson, J. King, J. F. 
Jamieson, L. W. Stanley and F. O. Jerram. 


SUNBEAM LAMP CO. (LIMITED).—The annual return to Aug. 19 has 
been filed. The capital is £25,000, in £10 shares, of which 1,765 shares 
have been taken up. 857 have been issued as fully paid, and the full 
amount has been called and paid on the remainder. 


CITY NOTES. 


— M 
MEMORANDA.—Bank rate 4 per cent. (since Oct. 13, 1898). Price of 
silver 27134. per oz. (Oct. 27). Consols (28 per cent.) 1084—1094 for 
money, 1084—1094 for account; 24 per cent. 1054—104 (Oct. 27). 
Stock Exchange Settling Days: Consols, Nov. 4; Stocks and Shares 
Continuation Days, Nov. 9 and 28 ; Ticket Days, Nov. 10 and 29 ; Pay Days, 
Nov. 11 and 30; Mining Share Carry-over Days, Nov. 8 and 26. 


AKKUMULATOREN FABRIK AKTIEN-GESELLSCHAFT (BERLIN).— This 
company has declared a dividend of 10 per cent. for the past year (same 
rate as in 1896-97). 

BARROW-IN-PURNESS TRAMWAYS CO. (LIMITED).—A provisional 
agreement has been entered into for the sale of this company's under 


THE ELECTRICIAN, OCTOBER 28, 1898. 


27. 


taking to the British Electric Traction Co. (Limited), at £22,750, the Cor- 
poration of Barrow having, however, the right of refusal to buy at the 
ваше price. 


.CALLENDBR'8 CABLE AND CONSTRUCTION CO. (LIMITED).—The direc- 
tors of this company have declared an interim dividend of 5s. on the Ordi- 
nary shares (at the rate of 10 per cent. per annum). 


CITY OF LONDON ELECTRIC LIGHTING CO. (LIMITED).—The revenue 
return of this company for supply of electricity only for the quarter ended 
Sept. 50 is as follows: Gross revenue from sale of current for public light- 
ing £5,196, against £3,146 in the corresponding period of last year; 
private lighting, &c. (less allowances to customera) £25,705, compared with 
£21,978 ; making a total of £26,901, against #25, 124, an increase of 
£1, 777. On Sept. 28 there was an equivalent of 334, 573 8-с. p. lamps con- 
nected, being ап increase of 12,873 during the quarter, against an increase 
of 7,264 in the corresponding quarter of 1897. In the corresponding 
quarter last year the charges were under the old scale. 


FORT WILLIAM ELECTRIC LIGHTING CO. (LIMITED),—A meeting of 
this company was held recently at Fort William, when the directors 
recommended a dividend of 24 per cent. for the year from April 30, 1897, 
on the origival capital of £7,000, and a like dividend on the increased 
capital of £2,000 from Feb. 1. А balance (£110. 17s.) was carried 
forward. The managing director (Mr. В. Ё, Yorke) stated that the plant 


and mains were in good condition; the number of consumers had consider- . 


ably increased ; the result of the past 18 months’ work was considered 
satisfactory, and better results were anticipated. 


MONTEVIDEO TELEPHONE CO. (LIMITED).— The report of the directors 
of this company for the year ended July 31 states that the accounts show 
a net profit for the period of £6,827, after providing for all working 
expenses in Montevideo апа London, ‘and writing off amounts for bad 
debts, depreciation of stock of materials at Montevideo and office furniture. 
£976 is brought forward, leaving an available balance of £7,803. The value 
of subscriptions has continued to increase. The expense ‘of removals and 
repairs of instruments has been considerable during ths past year, which 
accounts for an increase in working expenses at Montevideo. The plant 
has been kept in efficient repair at the cost of revenue. The directors 
recommend the payment of the full 5 per cent. on the Preference share 
capital, absorbing £4,200, and leaving, after placing £1,000 to reserve fund, 
the sum of £2,603 to be carried forward, sufficient to provide for a dividend 
upon the Ordinary shares atter the promissory notes have been cancelled. 


NEW ZBALAND ELECTRICAL SYNDICATE (LIMITED).—The petition to 
further reduce the capital of this company, which was before the Courts 
last sittings, has been restored to the list for hearing on next petition day. 


NORTH STAFFORDSHIRE TRAMWAYS CO. (LIMITED).—At a meeting 
of this Company last week, the Chairman (Ald. E. J. Hammersley, J.P.) 
said that the negotiations with the British Electric Traction Co. for the 
purchase of their undertaking would be completed in a few days. He was 
informed that a new company had been registered, and was in process of 
flotation, for amalgamating the powers which the North Staffordshire Tram- 
ways Co. possess, and the powera obtained by the Potteries Extension Co. 


ORIENTAL TELEPHONE AND ELECTRIC CO. (LIMITED).—An interim 
dividend of 4d. per share, free of income-tax, is declared. 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
ordered the further issue of 7,500 £5 fully paid Ordinary sbares (Nos. 
22,501 to 30,000) and 7,500 £5 fully paid Six per Cent. Cumulative Pre- 
ference shares (Nos. 52,501 to 60,000) of Willans and Robinson (Limited) 
to be quoted in the Official List. The Committee has also been requested 


to allow the £4,000,000 Ordinary stock of the Eastern Telegraph Co. 
(Limited) to be quoted in the Official List in lieu of the Ordinary shares 
now quoted, 

TELEGRAPH TO DAWSON CITY.—Mr. J. M. Catton writes to a con- 
temporary that he holds a charter, which received the Royal assent in 
June last, intituled Ар Act to Incorporate the Dawson City and Victoria 
Telegraph Company.” The charter confers the right to lay cable lines 
from Victoria and to complete the telegraph to Dawson City by land lines. 
The authorised capital, including debentures, is £525,000, and estimates 
for construction have already been passed, and the work will be taken in 
hand and construction commenced immediately. 

UNION ELEKTRICITAT8 GESELLSCHAFT (BERLIN)—At the forth. 
coming meeting the shareholders will be asked to sauction & propoeal to 
increase the capital from 3 million to 18 million marks (£150,000 to 
£902,000). The new shares have been entirely taken up by the Ludwig 
Loewe Co. at 110 per cent. This company offers £150,000 to the old 
shareholders of the Union Company at 110, and £375,000 to its own share- 
holders at 135 per cent. The remaining £225,000 will be kept by the 
Loewe Company, which then will have an interest in the Union Company 
to the extent of about £275,000. 

WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—This com- 
pany’s traffic receipts for the week ended Oct. 21 (after deducting 17 per 
cent. of the gross receipts payable to the London Platino-Brazilian Tele- 

graph Co., Limited) were £5,404. 

WIRELESS TELEGRAPH AND SIGNAL CO. (LIMITED).—An extraordinary 
general meeting of this company was held at the offices, 28, Mark-lane, 
London, E.C., on Monday, under the presidency of Mr. H. Jameson Davis, 
to confirm the resolutions passed at the meeting on the 7th inst., for in- 
creasing the capital of the company to £200,000 and for amending the 
articles of association by giving one vote for every share held, no member 
to be “entitled to vote in respect of any shares held by bim in excess of 
two-fifths of the issued capital for the time being of the company.” The 
chairman proposed the resolutions, both of which were carried. The chair- 
man, in answer to Mr. Ashton, stated that the offer of the 25,000 new 
shares would be made to the shareholders who were on the register on 
Nov. 15. No fractions would be issued. Any shareholder who had odd 
numbers of shares, and was not entitled to a full complement of the new 
shares, must buy other shares, or if he had one or two too many, he must 
sell them. They had been advised that they could not deal in fractions, 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


das Week E No. AGGREGATE. 
ended or Deo. I 
MEN E Eni . 
1898 | £ 2 |а 
*Birmingham Tramways.) Oct. 22 3,978 + 300 — sins — 
Pekpol Co 1 i » 20 202 + 23 29 | 14,900 |+ 2,178 
oM C re lin Mia t» 22 242 15 12,681) ... 
“Bristol Trams & Carriage „ 21 12,566 - 47 16| 51,055 |+ 7,030 
City & South London Ry. „ 25 | 1,024 + 54| 17 16, 277 + 1% 
Dover Corporation „| » 22 | 184 + 60 29 5,655 
DublinUnited(Southern) „„ 21, 648 ＋ 154) 16 16,907 + 5,172 
Liverpool Overhead Ny. „ 25 1,370 + 41 17 21,586 |+ 2,661 
*Sheffield Tramways.... | „ 251,088 + 75|... ка: н 
*South Staffs, Тгашв...... „ 21 639 — 26| 42, 26,560 |- 289 
* Partly electrical. 


ELECTRICAL COMPANIES’ 
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AMOUNT | LAST | PREVIOUS Price | RATE PER B 
PRESENT | USINESS рона 
" DIVI- WEE&’s PRION W CENT. D WEEE 
AMOUNT. SHARE. DEND. | NAME | OCT. 19. t. 26. | YIELDED. DIVIDEND ров. 2 Ост. 26 
ELECTRICITY SUPPLY COMPANIES. | B s. d. | Highest | Lowest 
6,000 10 Bournemouth and Poole Electricity Supply Ord. 104 10 10? ~ - M == 
6,000 10 f [835 Do. 44 per Cent. Cumulative Pref. .... 03 113 103 111 > | - T - 
80,000 б 3/U | Charing ‘Cross & Strand Electricity Supply Corp. — 114 12 114 124 218 0 | February & August Кр » 
20,000 5 2/8 Do; 44perCent. Preferene =.= = =- 04 | 6 64 8 9 3 я 63, — 
£84,000 Ё 2/6 Chelsea Elec tricity Supply Ordinary ......... 84 04 8 9 3 6 8 | March с ng ii s | el 
£60,000 Stock 44% * Do. 44% Debenture Stock (red.) 118 115 113 115 818 8 | June and December I 
$1,200,000, $1,000 | 5% | Chicago Edison 1st Mort. 5% 30 year Gold Bonds(red) 103 105 103 105 416 8 | | $e "a 
50, 000 10 5/0 City of London Elec. Light: ig Ord. 40,001 to 99,000 2! 24 23 24 b 4 2 | February & August 23 | 12 
10,000 10 1/9 Do. Ordinary 90,001 to 103,000 ...... —.... an 23] 224 234 T * 22 р 
60,000 10 6% Do. 6% Cumulative Prein... 17 164 16} 3 1! 9 | January and July 164 15d 
£400,000 Btock | 6% » Do. 6% Debenture Stock (red.) 127 182 | 197 18: 8 18 1 | June and December 1:1 | 1305 
80,000 10 - County of London & Brush Prov. Ord. (fully paid) 12} 184 12 124 — = КА - 
10,000 10 Ж o ne xu and 933539 Mae xA xe 11 | 1) 11 T T 10, — 
20,000 10 6/0 Do. 6% Cumulative Preference 144 15$ | 14} 164 4 0 0 | March & September Е eo 
15,060 5 2/6 House-to-House Electric Lighting Supply Ord. 10 9 94 27 4 — 91 — 
14,000 b 8/0 Do. 7 per Cent. Preference ............ 93 104 94 104 8 6 8 | March & September Ж ха 
15,000 5 107 Kensington and Knightsbridge Ord. ............ 134 144 13 14 318 7 ки at 
10,000 5 | 6% Do. F 8% 7 8{ 812 9 | January and July * == 
111,000 3 | i London Electric Supply Ordinary .. me == = = == = 88 34 #1 33 - — n — 
50.000 5 na F A eee imd iu 04 601 61 64 ө» RA. бъ ~ 
62, 400 10 5/0 Metropolitan Electric Supply Ordinary .. — — — 16 15 16 3 2 6 | April and October 16 1:8 
£220,00 Stock 44? Do. 44% Deb. Stock First Mortgage 117 121 117 121 314 9 | June and December — 
6,452 10 6/0 | Notting Hill Electric Ordinary ~e =e =a =s ss ~e = ~». 154 164 15 16 5:15. 0: 1 MER ura echas | 15 153 
$75,000 1 . | Rand Electric ... 1i i di > d м, F 
£125,000 Stock 5% River Plate Elec. Lt. &Tr ot n, "Ltd. 57 / 1st Mor. Deb 93 88 93 5 8 1 = T - 
150,000 8100 92 Royal Electric Company of Montreal Shares 155 160 155 160 5 0 0 ә - - 
130,900 100 43% |+ Do. 41st Mort. Deb 104 108 104 16 4 5 0 | April and October 104} 5 
81,980 5 5/0 St. James and Pall Mall Electric Ordinary .. 164 171 153 1658 417 0 | February 4 August 16 — 
20,000 5 8/6 Do. 7 рег Cent. Preference „a.e s == == = «s = Н 10 9 16 810 0 Ра » | $a — 
£50,000 Stock 4% |" Do. 4 per Cent. Debenture Stock (red. ) Р 104 107 | 104 107 8 15 6 | Juneand December | = = 
65,000 5 Р | South London Electric Supply Ordinary (£3 paid). $4 33 2 83 - T - es 
79.900 - 5 | 50 Westminster Electric Supply Ordinary =s ==» = == = | 154 144 15% 4 819 | March & September 151 14] 
18,8187 B". Yorkshire House- to- House б 8 1; В 3 2 6 | February and July.. — — 
18,626 | B* Mar | Do. (244 paid) an aoacas өөр Gaertn 64 54 64 818 5 | FebruaryandJuly. | = 1 - 
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PREVIOUS Price RATE PER 
AMOUNT| LAST NAME. WHEE’ EK'S азса N —.— _| DIVIDEND Don. — ост. 28. 
AMOURT 8 or — 7 d. Highest Lowest 
TELECRAPHS 04 100 10 817 4 | January and July өө 3s 
£124,400 | 100 4X |*African Direct Telegraph 4% Mort. Deb. (red) —-— 100 10 8 7 a "n + — 
000 M Amason Telegraph ........... „ "AE 92 95 5 5 8 — — "d 
£1265 000 100 5% Do. Б рег ent. Debentures —— — — — 63 86 61 84 4 18 9 Feb., May, Aug.,Nov. 14 lil 
05,560 15/0 Bu erican ni meses чады вари та 114 111 з. 5 7 2 " " m? 184 
25047220] Stock | 0 тыч Ирма федя 1 15 | „ i — B | © 
600 10 8 Brazilian Submarine Series, 1906) 2, "| ап 125 11 115 4 8 0 | June an zh — 
78,000 100 HP ‘Command Cable Capital — 55 108 104 106 8 15 6 ses У juan 105} so 
12918, 297 stock 4% [ Do. 4 per ки 8 m voit gr 93 8 9 Fa February and August — — 
es ba Submarine nary ae eet 15 — ipit , и "- 
c re ma — =- — — = — = 1 .. — 
12,981 5 2/0 Direct Span 8 tive Preference — — 10 11 10 d fay e as = 
Do. 10 per Cent. Cumulative 104% 107% | 4 4 8 | January an 
күте — ae "m per Cent - Debentures .. со us apap cn аў об Ф 117 106% 11 113 б 10 8 Jan., Apr., July, Oct.| — 11H ua 
Direct United е. 04 101 10 22 — 
. As 4% | Direct West India Cable 44% Reg. Deb. (red)... ek 1173 1133 HE. a | 335 Ж prom Apr., July, Oct. ie Dd 
42055000 Stock | 17/6 Do. B} per Cent. Pref. Stock . . -= 196 130 126 135 $34 | May 2nd Nowenber 1964 ü 
2 pe Stock | 4% |* Do. 4 per Cons. Mort. Debentato В Steck (red.) AE 100 108 417 1 | February & August x x 
5 * Do, 5 n n * — s t2 65 * os m 
eign | we | fa Aden visions Cortteate b. - па ЕЕ... 
250,000 10 2 tern e ded e 126 129 25 4 July .. 2 * 
7 Do. 4 per Cent. Debenture 100 104 416 10 | January an 
216-250 ток 52 |» Do. XX (Austin. Gov. Sub.) Debs. 1900 (reg.) m = — 10 i 18 10 х » he: a 
5% . еагег — mm tere . 909099000 "anoo 04 100 " " — — 
235100 100 6 *Eastern and 8. African 5 p. с. Mor C pag qui foa ИЛ 104 101 101 4 16 10 nary & August ; - 
oo| 100 | ag |e Do Sy Morgago ebenen res 505 - 10 et Ме A November | : 
бе: ME . 1 Mauritina Sub. Debs. (rei) ---.. MC NA ME m í P 8 |JanQApr,Juy,0ot| ің 128 
180/043 10 6% Do. 6 puse ие —— 24 2 29 11 January, Арг April, heu — " 
Teen 100 ( “Бо [i Cent. Debs., 1888 Issue Series “В” 101 104 100 104 4 7 0 | June and — — 
— 100 43% | Halifax and Bermuda Cable 447 1st Mort. Deb. (red) E CM I 41011 | May an d Xo vember ҮП - 
1 o-Euro — 0 — ow  — .. 
17,000 т мониа to per Cent. Debs., 1904. 109 11% 109 112 5 1 1 | Maseh & September |... = 
£100,000 | 100 6 London Platino- Debs.(red) .| 105 108 106 108 8 — = 
000 100 4% Pacific & European Tel. 4% Guar. ere 8 9 7h 8} 414 1 | April and October.. * аў 
ubmarin *- - —— mn ee 2 = 
EL. 2100 eri. 6) West African Telegra ——— — . 99° 102 418 0 | March & September | .. - 
200,000] 100 | SX |= Do. 5 per Cent, Debentures (red.) —— ——.. E v E aut РНР xcd e| . - 
, — — чар — — — 
821 10 0/6 | West India and Panama Rica de 9} 93 9} 9} 6 3 1 T " + 2 
0'000 00 [ т Do. н per — Debentures e as = = me 106 y p^ 112 3 16 10 a November — 
88,199 " 0 2 Deferred Ordinary ME 2-51 ай лш 07 10 | si$ 1 (Zuse znd December | 107 - 
£880,521 | Stoc 47 * Do. aM 7% in Mort. (Buta ) Bonds 1902| 105 110 105 цо 6 1 lo Feb. Mar A 2909, = 2 
éiio0 | "too | 6. |* Do. @per Cont Storling Bonda(rel.] мс ШЫ los | % l чта | 
, 
3 11 в 22 s в | August VADER - - 
44,000 #5 4/0 саре ne (fully -& Manufactariog . " s h З 6 — ene E 
ose sr Telephone Const an "^N 6) l'OM NEA co эше 
"28.000 10% i 1 Nous vH Telephone 6 per Cent. Preference .. : 24 bà 58 5 ц T February & August | 5] н 
8 Nati = == = — q^" mosse 2 4 12 14 4 n" n 3 s 
(1,000 10 ep ро 778 сеси M F 12 14 4 5 9 " * EE. 5i 
ee) | во e сосы Ho 08 „„ fz 
1 Orien neve реа шол эшан ce UR Фа SD ee ӨШ ЭШ АЛ ве 4 4 4 6 . — = 
1 : o k(red.) —....| 103 Ty 103 106 414 4 June and December 
8151,88 | Btock | 6% |* Do. Брег Cent. Debenture Stock (red.) С... | 
ELECTRIC оше, y &o., COMPANIES. | 2 H | 34 = 2 a 
90,000 2 1/25 | Brush Electrical neering ma — — — — se 9 9 9 9 Б 6 - — Р 
90,000 3 |1 F бинин сс) | її ве) yh August 180 - 
r се п Me ш ш |р: шд а | с 
ААА ҮР oss " 1! 
450,000 — 8/6 Callender’s Cable Construction 28 us an 118 4 0 6 | November and May 2 
00 | Stock | 417% Do. 449 lst Mort. Deb, (red) ж, Macs M n 343.4. F3. 5 | 5 - 
800,000 1 | # | Castnor-Keliner Alkali Co. (fully paid) .. .. — H — 1 Hom - 2 ji 
50.000 1 Я; Chadburn's Ship Telegraph Ordinary . .. 1 14 13 5608 * ч - 
50.000 1 71 Do. 6 per Cent. Cumulative Pref. . — 14 9 ii 9 ee .. 2 
82,098 8 у |,Crompton and Co. (Nos. 11081008) .......-0+-.| 10 3 S d OLI Hr 24 fly a - 
£82,850 100 Do. b First Mort. Deb. (re red.) 28 paid). 22 23 21 27 610 5 | February & August S P 
99,261 AE 1% Edison and wan vo ("А Shares) ( р m > - б & 6 6 1 - 
BO | stock | «у | ро 4% Mortgage Debenture Stock Goa) | 10i ш | ш ош. | $1515 | Juno thd Dec j| ou 
ив Б 6% | Edmundson's Electric. Corporation Ord (fully paid) ^ "i ; 2 4 16 10 | February & August 5 - 
110,000 2 1/2} | Blectric Construction Co. (Limited) Раа iie 2 si 9 ] 4 6 2 August 1065 Ад 
25,000 „ ae | Eo east с ame ae 105, 107 | 818 2 * | = 
£111,100 | Stock 4% Do. 4% First Mortgage Борон 2 А bs “& August 214 e 
‚196 1 — Elmore's Patent серег Be aire ia dari 20} m $04 214 6 011 | February ugus + са 
12,500 10 “ЖЩ a кеу ig ы: dde: 18 19 18 19 813 8 ià n e: = 
AI . — 10 Do. AN Morte, Prote E Stock (гөй) -| 110 115 110 115 818 8 * " = = 
450,000! Stock | 4i7 abe, Mortgage Debe E 22 25 4 0 0 н TORTE а 
$0000 | 10 5/0 India Rubber iret Mortgage Debentures (rod). -| 102° 108 үз ке ** E 3 
000 . rtgag ы 43 March ET is = 
77736 13 1 тър боштон кей — qe aos Te Sra 104 107 414 9 | January and July ; = 
2 о | 4 Robinson Order dar о о | ty o0» | 417 о | imaa ЕЯ а 
£*0^,000 5 4/0 Willans an M tos muc 6 74 63 7 429 " " T E = 
ee ч з Do 4 Cumulative Preference e: 107 109 108 110 818 8 | May and Novem 
luv,v00 | Stosk 44% Do. AX Virst Mort. Debs --- к : 
giw, ELECTRIC RAILWAYS, TRAMWAYS, &o. ia ла i dé N 2 161 153 
19.000 10 Е Blackpool and Fleetwood "Tramways oh a e ы 2 E до 2i = E d 
95 000 10 67 Bristol Tramways and Carriagge - 1 181 14 13] 114 1 5 ж: РА 
25'000 10 67 Do. (£7.16s. EEE 121 123 121 123 8 5 1 — 17), 168 
£90 410 Stock 4z DO. AA DOUGD ²˙ ашаса» 2 163 17} 16 17 ~ а 13) 
80,000 10 British Electric Traction Ordinary .............. n H 13 14 459 на es 
10,000 10 9/47, Do. 6% Cum, Pref. (fully pd. & 22.108. prm.pd.) Б 6 5 6 23 8 T ioi io 
84,440 10 Calcutta J. T 10 10} 93 10} 218 6 | June and Decem y 5 
435,250 10 8/0 Central 7 on VV 6 г. T vee - 1 ; uus Ghd July 72 1% 
178 30 ee see э ө 98 ee 4 "^5 те ть : m 0 — ré 
500 | 005 i pi (ES paid) У 5 bi ши i 8 4 6 | January and July 15, rg 
0 D * NAME у AO paldʒ̃- roman? Sie 
po 10 5% Do. 5% Perpetual стане - == om oe oe we n | M wae | des ae 213 0 | May an а November f - 
£187 701 Stock 4% | Do. 4 Perpetual ld 5 5 hares) . 164 1 164 168 $ В. 9 Marc ep — 
20.000 10 68 e ways Ordinary (old £6 s 15 ict 15 154 818 8 77 T А - - 
10,000 10 6% | о 6% 3 e 107, 10% 10, 107, 3 1 6 | February & Augus E - 
87,500 10 8 "коз Overhead Rsilway Ordinary = = -= " 154 16 lbg 16 | 8 2 6 " " July - = 
Р | 2 . же шей 107 109 107, 109 813 6 | January an =| = а 
120 000 5 mA New General Traction 6% Cumulative Prei uM im M 111 | 3E qp |: Sake and Deceuber 1158 1078 
£540,000! Stock 8% | Waterloo and City Ordinary / 


* In calculating the yleld on this security, allowance has been made for accrued interest, but not for redemption. 
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From the PosrwasTER-GENERAL's reply to a s députation of 
the Manchester Corporation on Monday, it appears that the 
next move towards the settlement of the telephone question 
will be to take the opinion of the House of Commons on the 
subject of the Select Committee’s report. By.the time the 
law has been amended so-as to enable local authorities to 
erect public telephone .exchanges it is doubtful. whether 
many will find it worth while to avail themselves of the oppor- 
tunity. Ratepayers who favour telephone competition in the 
abstract may yet oppose. the borrowing of money for such an 
undertaking when they realise that the sum would have to be 
redeemed in twelve years’ time. It is significant that the 
Manchester Corporation want, to make a cat’s-paw of the New 
Mutual Telephone Co., in the same way as the Select Com. 

mittee suggest that local authorities may serve as a cat’s- ран 
of. the Post Office.. y 
| | — 

Tn article, entitled“ Telephones а and the State,” Which will 

| be found in another part of our present issue, is intended to 
assist the general reader in some measure to form a correct 
- opinion of the recent Parliamentary Committee’s proceedings, 
and to estimate the true value of its recommendations. In 
view of the changes of policy, and even of. administration, 
which the report seems to foreshadow, this matter is of some 


considerable importance just now. 
—— ÁÓD 


We publish this week an abstract of the Report of the 
-Permanent Committee on Terrestrial Magnetism and, Atmo- 
spheric Electricity to the International Meteorological Con: 
ference, a document which, although principally framed’ in 
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Prick SixpENCE ©] 
Abroad, 8d., or 16 cente, or :80fr., or 70. 


the interests of an important branch of pure science, is not 
‘| devoid of interest for practical engineers. 
‘| of the International Magnetic Conference during the British 


The proceedings 


Association week, at Bristol, have been duly notified in our 


‘| columns, and a list of the Papers read appeared in The Elec. 


trician, Vol. XLL, p. 686. In the abstract we give of the 


"Report there is evidence that the Conference was made use of 


by the permanent committee of experts to frame a valuable 


‘set of recommendations to the International мешш ошон 
Conference. j 


Sucu of these recommendations as relate to purely scientific 


matters call for little comment. They have regard to the 
equipment and working of magnetic observatories, to the 


| ‚ | best designs of instruments for the purposes of observation 


and research, and to the desirability of extending the field of 
observation by the establishment of new observatories in 
various parts of.the globe. With the scientific motive for 
these recommendations we are in entire sympathy ; and it is 
to be hoped that no commercial consideration will be per- 
mitted to prejudice the just rights of a branch of physical 
science, the full importance of which to posterity cannot be 
foreseen at the present time. p i 
— 

SEVXRAIL recommendations embodied in the report bear upon 
the disturbance of the work. of magnetic observatories arising 
from electric tramways and other electric plant. It is evident 
that no observatory can of itself be shielded from such dis- 
turbance, since it is the essential business of the observatory 
to detect and record identically the same phenomena as are 
produced, on an exaggerated scale, by the electric traction 
plant. The remedy, if it is to be carried into effect, must. be 
| applied to the traction equipment, preventing it from affecting 
the normal terrestrial magnetic condition in the neighbour- 
hood of the observatory. Appended to the report, as well as 
to our abstract, is the text of the clause introduced into the 
Bill authorising the construction. of the electric tramway in 
the neighbourhood of Kew Observatory. | 

. | 079 

Мну not gas trams?” asks an influential London news. 
paper, apropos of the proposal to adopt mechanical traction on 
the metropolitan tramways. Why gas trams ?—is the obvious 


‘retort. Wherein has gas power shown its superiority over 


electric traction ? Certainly not in point of numbers of lines, 
mileage of track, commercial success, or popular approval. 
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We do not deny that gas trams will work, after в fashion ; | M. Olivier Ladger and not M. Branly was the inventor of the 


hor even that in certain circumstances they can be made to 
pay; but in no respect can they be regarded seriously as a 
possible competitor of the electric car. On the continent, the 
gas interests have exploited one or two lines, not without a 
degree of success; and between Blackpool, Lytham and St. 
Anne’s there runs a service of gas-driven cars, the perform- 
ance of which affords an instructive contrast with that of the 
two electric tramways in and around Blackpool. We are 
content to let gas tramway traction have its full trial, fearing 
nothing as to the possibility of its staying the advance of 
electric traction throughout this country. 


— м 


Wir publish two letters this week on the question of the 
breakdown at Brighton, chronicled in our last issue. One 
of these suggests as an explanation of the back current an 
interruption of the field circuit of the disabled machine 
causing а momentary increase of E.M.F. in that machine. 
We believe there is no reason to expect that the shunt 
circuit of the machine was interrupted before the out- 
outs acted; but, even if that had been the case, we 
cannot conceive that the consequent increase of E.M.F. 
due to self-induction would have been sufficient by 
itself to neutralise the thousands of amperes which were 
flowing from the remaining machines. Our other corres- 
pondent favours the explanation we offered, but objects to the 
temporary replacement of the minimum cutouts by heavy 
, excess cut-outs, and states that to tie up the former would not 
in this case have saved the station from shutting down. He 
prefers our other suggestions of separate excitation and non- 
return cut-outs. It has also been suggested to us in 
conversation that the defect lay in the minimum cut-outs 
themselves, and that the current through them never did 
diminish to a minimum, but we are not inclined to support 
this view, if only for the reason that all the apparatus acted 
simultaneously. | 
——M G G Ga — 

The Electrical Engineers, R.E. (Volunteers).—The enrol- 
ment of men into this corps has now begun again. The head- 
quarters are open between 7 and 8 p.m. on Mondays and 
Thursdays. 

German Safety Regulations.—The regulations issued by the 
Verband Deutscher Elektrotechniker, to ensure safety in high 


and low pressure electrical installations, have been officially 
recognised by the German Government. 


Institution of Junior Engineers.—Arrangements have been 
made for the members of this Institution to visit the King 
William-street station of the City and South London Railway 
‘extension works on Saturday, November 12th, at 9 p.m. 


Cable Interruptions.— Date of Interruption. 
Bissao— Bolama ноосоо ооо 900060009.00»000000999009990 Aug. à, 1 
St. Louis and Noronha .........................» Oct. 17, 1898 
Gibraltar —Tangier ............ eee Oct. 18, 1898 
Pernambuco —Ceara ............... .............. Oct. 19, 1898 


A New Cuban Land-Line.—Capt. Brady, of the United 
States Signal Service, has been ordered to begin the con- 
struction of an overland telegraph line from Guantanamo 
viá Santiago de Cuba to Manzanillo, Cubs. The line is 
to be used principally for the transmission of Government 
despatches, although commercial messages will be accepted. 

Some Amusing Errors.—Our contemporary, the Revue 
Pratique d' Electricité, makes. a sad series of blunders in an 
article on the Bristol B.A. meeting. Sir Henry Crookes is 
stated, in his presidential address, to have affirmed that 


coherer. We are sure that Sir William Crookes never disputed 
the claim of Branly to his invention, nor did Dr. Oliver 
Lodge—if that is the gentleman to whom our contemporary 
wishes to allude. M. Olivier Ladger is twice mentioned in 
the article, however, and M. Mascart is persistently printed 
Massart. Dr. Rucker we are also informed is professor of 
physics at the University of London. 

The Maritime Electrical Association—A new electrical 
association, bearing this name, and formed by electrical 
engineers in the maritime provinces of Canada, held its first 
regular convention in Halifax, N.S., on September 27th last. 
After the president, Mr. F. A. Bowman, had delivered his 
address, a Paper was read by Mr. F. A. Hamilton on 
* Electric Gong Buoys.” The Paper described a system of 
buoys, devised by the author, in which electric bells, placed 
on the buoys and connected by cable with the land, were 
constantly kept ringing. Mr. Hamilton read a letter from 
Mr. Preece approving of the system, but suggesting the use of 
alternating currents instead of springs in the bell mechanism. 

Electrical Machinery in Prussia.—Some interesting statistiog 
are published in the Reichsanzeiger of Sept. 80th. Up to the 
beginning of 1898 there were no less than 2,490 machines in 
Prussia used for driving dynamos, while 815 were partially 
used for that purpose. These are tabulated as follows :— 


Uses. No. of Machines. Horse-power. 
1. For lighting purpose Vei casus 2,878 154,772 
2. For ns СПОСО: сао тее е танаа vx EUR : eee pi 
3. For other purpo es . eon А vs j 
4. For several purposes at the same time— 
(a) For lighting and transmitting power... 325 84,216 
(b) For purposes . . . 21 1.675 
Тобаа. алайн 3,506 258,720 


These figures inolude all State and private undertakings in 
Prussia, with the exception of those under the War Office and 
iralty. 


Electrical Supply in Paris. L' Industrie Electrique publishes 
some interesting figures giving details of the capacities and 
lamp connections of the central stations supplying Paris with 
electric light and power. There are in all six companies and 
one small municipal network, and the following table gives 
totals for all the districts 


Capacity. 
D ОБ... %% 6 жөө > 24,396 k.w 
Accumulators .......esessssseeeeessssesoseoso eee 680860 5,245 „ 
Lighting 
Number of arc lamps .................... РЕ E E 11,028 
Number of incandescent lamps ..................... Т 701,524 
Total number of lamps reduced to equivalent of 10 с.р. 922,603 
Total power necessar nnn .. . . . . . . 56,906 k. w. 
Motors. 
Number of motors for lift 2 753 
Power require UE nnt 2,141 k.w 
Number of motors for miscellaneous purposes ............ 841 
Power required ................................ ЕРРЕТИ 1,751 k. w. 
Total power required for . motor sevens 3,872 „ 
eating. 
Number of apparatnn . . . . 130 
Power oonsumeeẽei 2 . 127 k. w. 
Total power consumeoeꝶ i . ... . 40,905 „ 


New Electric Supply Works at Folkestone.—Electric supply 
at Folkestone was “inaugurated” on Wednesday last, 
although the works have been supplying light to private 
consumers for some months past. The central station is now 
practically complete, however, and on Wednesday the public 
arc lamps were switched on for the first time. The works of 
the Folkestone Electricity Supply Co. are situated at a 
considerable distance from the town, and the three-wire 
system at 420 volts is employed, the аге lamps being con- 
nected across the outers in series of éight. At present the 
equivalent of about 9,000 8 c.p. lamps and 24 arcs are con- 
nected to the mains, there being 75 consumers. The 
capacity of the station is about 800 kilowatts. An amusing 
feature of the inauguration ceremony was that the directors 
of the local gas company had been invited. At the luncheon 
which followed, the toast of the electricity supply company 
was proposed by one of these gentlemen, who informed the 
guests, amid much laughter, that, if he had not withheld his 
casting vote in the Town Council on a particular occasion, 
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there would have been no need for the ceremony which 
had just taken place. We reserve а full description of the 
works for an early issue. 

Dublin Sub-station Attendants not Boys.”—Apropos of the 
statement in our leading article last week that “at Dublin 
it has been found possible to leave the sub-stations in the 
charge of boys,” Mr. E. Bolton, who describes himself as 
* one of the unfortunate boys in question," writes to protest 


that what we had mistaken for boys are really men; their 
faces,” he says, “belie them.” As Mr. Bolton appears to 


think an injustice has been done, and as we are far from 
desirous of causing harm by our remarks on the subject, we 
give below the leading points in his letter :— 

“In your leader on polyphase traction, special attention is drawn to 
the erroneous idea that boys are employed to take charge of the sub- 
stations in Dublin. As such is not the case it should be contradicted, as 
it is very unfair to those who are in charge of the sub-stations in question. 
The leader implies that the stations are so simple that even a boy can be 
left in charge ; also it implies that they are, therefore, paid at a boy's rate 
of wages; neither, I can honestly say, are true. 
verter or a motor 
tainly not less than any other type of dynamo. However, until about 
seven or eight months ago there were in charge of the sub-stations two 
men of over 27 years of age and two of 20 years. The latter two, I pre- 
sume, have been taken for boys, as probably their faces belie them. Since 
‘that time there has been one man of 23 and three of 21 years of age 


in charge of the stations. Being, as I imagine, one of the unfortunate ; 
boys in question, I write to protest at being called euch, for reasons 
already given, and I hope you will not consider it mere vanity. I consider 
a boy, or at least doing a boy's work, would prove to- 
be a barrier to me bettering my position in the near future, as I should 


that being called 
like to до.” 


Bennis Stoker at Belfast Electricity Works.—Some further 
particulars of the Bennis automatic stoker erected at Belfast 
may serve as an interesting supplement to our descriptive 
article recently. The stoker, as erected at the Belfast. 
station, is of the new pattern, and comprises the machine. 
го and a new 5 compressed air furnace. This 
%%% ᷣ pear. ‘Tho gross тЫ vas 4,500 kg 
to as much as 40lb. or 50lb. The results obtained over 
а series of tests whieh the makers have been carrying out 
during the last fortnight at the station have been most 
satisfactory, and are roughly as follows :—A test on Oct. 12, 
when the machine was pushed as hard as possible all the 
time, gave an average evaporation of 12,5801. per hour, the 
maximum evaporation being 18,900lb. in one hour. On 
Oct. 18 a trial was made with Welsh coal on the Bennis” | 
stoker and compressed air furnace, giving the following: 

| 


results :— 
Average evaporation per hour from temp. of feed 50°F, 7,9571b. 
Water evaporated per pound of coal from and at 212?F. 11:591Ь, 


The machine, it may be stated, was shut down for a con- 
siderable period, for the steam produced would have been! 
The hand-firing trial | 
made with the same coal, on October 14th, gave an hourly ! 


more than necessary for the load. 


evaporation (average), from temperature of feed 54°F., of 


7,0261b., and the water evaporated per pound of coal from | 
i 


and at 212?F. was 10-6lb. 


The Manchester Corporation and the . Telephones.— Tho ` 


Postmaster-General (the Duke of Norfolk) on Monday received 
a Deputation, representing the Manchester Corporation, who 
desired to lay before him the views of their city with refer- 
ence to the administration of the local telephone service. Mr. 


Alderman Southern acted as spokesman for the deputation, · 


and said that the Manchester City Council had decided to 
support the petition of the New Mutual Telephone Co. (Limited) 


{ог a licence. Over £80,000 of the company’s capital had, it 


was said, been subscribed. The present action had been 


taken largely because the Corporation would .have to obtain а. 


special Act of Parliament to enable them to establish a 
Municipal system. On behalf of the Corporation, he asked 
(1) whether the Post Office was considering the advisability of 
establishing а competitive service ; (2) whether a licence would 
be granted to the New Mutual Telephone Co., provided they 
entered into a contract not to sell their undertaking to anyone 
save the Manchester Corporation ; and (8), in the event of a 
negative answer to questions (1) and (2), to what extent the 
Postmaster-General intended to give effect to the recom- 
mendations contained in the Select Committee’s report, 


poration to obtain a suspension of the sinking fund and allow 


: . А rotary con- | 
generator may require but very little attention, but cer- ' 
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especially under the following heads :—(a) By introducing & 
public bill for enabling the Postmaster-General to grant pro- 


|| visional orders to enable the local authority to lay down and 


work telephones in its own district and the districts of other 
authorities within a specified area; (b) to enter into an agree- 
ment that the Post Office will purchase the land, buildings 
and plant of the new undertaking in 1911; (с) toassist the Cor- 
payment of interest out of capital for, say, three years, in 
order to avoid an undue burden upon the rates; (d) definition 
of area to be of sufficient extent and to embrace the large 
towns near Manchester. The Duke of Norfolk promised to 
send full written replies to the two questions. In the mean- 
time he said that it-had been definitely decided not to grant any 
further licences to private companies. At present he did not 
feel justified in saying anything as to the future policy which 
the Post Office proposed to adopt. The Report of the Select 
Committee on Telephones was presented too late in the recent 
session for any expression of opinion to be taken from the 
House, and until that had been done he did not wish to say 
anything which could be construed into even a quasi pledge. 


Motor-Car Trials in Paris.—In the competition of motor: 
cars for heavy loads, which took place in Paris from October 
6th to 12th, the electrically propelled cars did not gain any 
distinction. Of the four electric cars competing, only one 
went through all the six journeys precribed as tests. These 
journeys were, however, of such a nature as to be particularly 
trying to electrical automobiles, being on three routes—26, 
29 and 41 miles long respectively—with one minute's rest 
after each kilometre traversed. It is intended, according to 
the Engineer, Vo choose а special route for the electric cars next 
year, to fulfil as much as possible the conditions of town and 
suburban goods transport. The Jenatzy van of the Compagnie 
Général des Transports Automobiles is of the same system as 
the cab which took part in the recent Paris trials, except that 


including 1,500 kg. of dead weight and four passengers. The 
batteries of Fulmen accumulators weigh 1,200 kg., and the 
inventor claims that with these the van can run 120 km. 
With a discharge of 28 to 80 amperes the vehicle ran 12 to 
13 km. an hour on the level, and on the up grades the dis- 
charge was 70 amperes and the speed 7km.an hour. The 
average voltage was 82. The van accomplished all six routes 
without incident, The Société des Electromobiles presented 
а van upon the Bersey system with a battery of Fulmen accu- 
mulators. It completed five out of the six journeys. The 


Krieger van was not ready before Monday, so that it was 
only able to cover the three routes once. As with nearly 


all the French electric cars, the energy was stored in 
batteries of Fulmen accumulators. The weight of the vehicle 
was 2,500kg., including 600kg. of dead weight. On the 
A route the average rate of discharge was 24 amperes at 
85 and 86 volts, and the consumption was 6 kilowatt hours. 
The carriage work of the Mildé-Mondos van is, says our con- 
temporary, of the highest class description, and is fitted with 
a duplex motor, the power being transmitted by chain from a 
very small pinion on the countershaft to the rear driving 
wheel. There were two batteries, one containing Mildé 
accumulators and the other Fulmen; moreover, one of the 
batteries was old and the other new. То make matters worse, 
the accumulators polarised through bad charging. and for 
most of the time the van was in the tent undergoing repairs. 
The only time it finished а route it was followed by a portable 
engine.with a dynamo, and this precaution was a wise one, 
for the batteries had to be re-charged on the road to enable 
the van to return to Versailles. The greatest interest was 
taken in the trials by delegates from loeal bodies all over the 
country, and the Minister of War ordered a large number of 
officers to follow them with a view to ascertaining whether 
motor cars could be profitably employed for military purposes. 

Automatic Pressure Regulation on a Three-Phase System.— 
An interesting method of regulating the voltage at the ter- 
minals of the rotary transformers, which furnish power to 
the shops of the General Electric Co. at Schenectady, is 
described in the Electrical World of Oct. 1. The three-phase 
current is transmitted from Mechanicville as described in an 
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article in our issue of Oct. 7, and is transformed to continuous 
current by means of stationary step-down and rotary trans- 
formers. The transmission line has considerable self-induc- 
tion, and the rotaries are compound wound, the series winding 
being heavy, and the shunt-winding being, at no load, insuf- 
ficient to generate at synchronous speed a back E.M.F. 
sufficient to choke back the impressed alternating-current 
waves. The result ig that wattless currents lagging behind 
the impressed E.M.F. enter the rotary armature and auto- 
matically increase the field excitation to a proper value. 
These lagging currents react upon the self-induction of the 
line, causing а drop considerably greater than that due to its 
resistance alone, and—the direct-current voltage being prac- 
tically proportional to the impressed alternating voltage at 
the rotary rings—the reduction of the latter by means of the 
increased line drop prevents too great a pressure being delivered 
from the direct-current end on no load. As the load rises, 
however, the action ofthe series fields of the rotaries begins to 
assert itself, and the wattless currents in the armature necessary 
to maintain the field excitation fall off, until at a point about 
three-quarter-load the power factor of the incoming current 
approaches unity. As the load further increases the line drop 
is diminished, and the leading current and line inductance 
may even be sufficient to boost up the volts to a greater value 
than at the receiving end. This arrangement alone would be 
sufficient to obtain proper voltage regulation but for the 
interference of the load taken by the synchronous motors. 
driving the generators of the testing department. Any increase 
of the load in this department increases the current in the; 
line, consequently increases the ohmic or resistance drop 
without the proper compensating effect in the wattless currents | 
taken by the rotary. To make the rotaries take leading ori 
lagging currents which shall balance out the disturbing effects 
of the synchronous machines the following system has been! 
devised. The rotary shunt fields are excited from a separate 
direct-current 'bus which is fed with current from the 
main bus through an auxiliary exciter. This auxiliary exciter , 
serves to raise the voltage across the rotary fields, and is: 
driven by an alternating-current synchronous motor of the 
same number of poles, thus keeping its armature in step with 
the alternating system. It has no field exciting winding, but 
its armature is fitted with three collecting rings, into which 
alternating current may be introduced from the secondaries of 
three small series transformers, the primaries of which are 
inserted in the lines feeding the synchronous motors. The 
armature of the auxiliary exciter is coupled to the synchronous 
motor at such an angle that the currents introduced from; 
these series transformers, when the load passing through their , 
primaries is of unity power factor, tend to set up a field оѓ. 
force in the magnetic circuit of the auxiliary exciter, and 
build up a direct-current voltage across its brushes ; thus, the: 
greater the load on the motors in the testing department the 
greater is the boosting action of the auxiliary exciter. 


The Utilisation of Blast-Furnace Gases.—In the course of 


an interesting article on this subject in the October number of 
Cassier’s Magazine, Mr. H. Savage, of the Société John 
Cockerill, details some experiments made at that company’s 
works at Seraing. Some of these results have already been 
given in a Paper read before the Iron and Steel Institute by 
M. A. Greiner. Trials lasting over two years were made at 
Seraing by MM. Bailly and Kraft. The first machine experi- 
mented with was а small 8 н.р. “ Simplex" gas engine of 
the type patented by Messrs. Delamarre-Deboutteville. This 
engine ran for a period of 18 months, bat developed 
only 4 effective horse-power. 
of-a few details, the full 8 н.р. were attained. The gas 
consumption was certainly high, but with the engines work- 
ing at full load there was no doubt it could be mate- 
rially reduced, and it was expected that a consumption 
of 105 cubic feet per hour per indicated horse-power would 
not be exceeded in a large 200 н.р. engine recently started. 
This engine was designed by M. Delamarre and constructed in 
the Compeny's shops. The supply of gas is taken from the 
‘blast-furnace mains and led through three pairs of coke 
worebbers, in which it is thoroughly washed by being brought 
into contact with water driven into the scrubbers in the form 


Later on, after modification 


of spray by Körting injectors. After washing, the gas may 
be sent direct to the engine, although а gasometer exists to 
serve the purposes of a regulator and reservoir. The engine 
has one working cylinder, 800 millimetres (81 min.) in dia- 
meter, with a stroke of one metre ( dide It is of the 
usual four-stroke, or Beau de Rochas, cycle type, each 
to two forward and two backward 
strokes of the piston. The working speed is 100 revolutions 
per minute, and to insure ity the engine is fitted with 
a heavy fly-wheel, weighing about 15 tons, and a counter- 
balanced crank, besides which a pendulum governor, acting on 
the gas inlet valve, restrains any tendency towards excessive 
. The initial compression in the cylinder reaches about 
1151Ь. per square inch. The gas is ignited electrically. Trials 
of this engine, conducted by the well-known expert, M. Aimé 
Witz, have given the most satisfactory results. Durmg a 
continuous run of 24 hours an almost constant power of 
180 I. .. p. was maintained, оп а remarkably low consumption 
of gas, equivalent to about 115 cubic feet per hour and indi- 
cated horse power. The conditions of the trial were those.of 
ordinary work, no attempt being made to drive the engine 
to the extreme limit of its power. A second 200 н.р. 
engine at present building at Seraing is to be adapted to 
electric driving. The present one drives an air-compressor. 
The objection based on the presence of dust in the gas was 
one to which Mr. Liirmann gave great prominence at a recent 
meeting of the German iron and steel makers at Düsseldorf, 
and one which is by no means minimised by the nature of 
the gas given off by the Seraing furnaces, in which purple ore 
is very largely used. It was found, however, that the small 
8 н.р. engine was able to run for four months continuously 
without cleaning, and the new large engines are supplied with 
far better means of getting rid of the dust. Gas о 
free from dust is, says Mr. Savage, no more a necessity wi 
gas engines than distilled water is in the case of steam 
engines. No inconvenience was experienced from corrosion of 
internal parts. Finally, the irregularity in the composition 
of the gas, which was expected to be the great drawback, loses 
much of its apparent gravity in the light of practical experi- 
ment. Gas so poor in combustible ingredients as to be 
practically useless for heating boilers still gives fairly 
satisfactory results with a new motor, which seems to adapt 
itself readily to considerable differences in the quality of its 
fuel. At Wishaw, in this country, gas from furnaces burning 
raw coal is utilised for driving an electric lighting plant, after 
the separation of the tar and ammoniacal waters, and Mr. 
В. М. Thwaite, the designer of this plant, is said to have been 
equally successful with gases from blast furnaces using coke. 
The Westinghouse Co., in the United States, have also had 
on trial a 750 т.н.рР. gas engine for some time past. | 
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MONDAY, November 7th. 
Roya INSTITUTION, 


6 рт. General Monthly Meeting. 
SOCIETY oF ENGINEERS, — 
7:30 p.m. Ordinary Meeting at the Royal United Service Institution, 
TUESDAY, November 8th. | | 
LoNDox INsTITUTION. 
ó Am. Lecture at Finsbury-circus on Fire aud Fire Extinction,” by 
| Prof. Vivian B. Lewes. ў 
| 1 or „ P ‚ ак 
8 Ит. Ordinary Meeting. Paper to & iscussed : '* 
Extraction of N ickel from. ite Ores by the Mond Procesa,” by 
| Prof. W. С. Roberts-Austen, F.R.S. 


THURSDAY, November 10th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
8 p.m. Ordinary General Meeting, when Prof. Silvanus P. Thomp - 
son, F.R.S., will read a Paper on Rotatory Converters.“ | 
FRIDAY, November 11th. 
PHYSICAL SOCIRTY. 
6 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: —(1) Discussion on Mr. A. Campbell's Paper on 
„The Magnetic Fluxes in Meters and other Electrical Instru- 
ments"; (2) "On the Propagation of Damped Electrical 
Oscillations along Parallel Wires," by Prof. W. B. Morton; 
(3) “ On the Properties of Liquid Mixtures,” by К. A. Lehfeldt, 
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went into partnership with Sir Charles Bright, and for 10 


Ey 
LATIMER CLARK. 


It is with profound ‘regret that we announce the death of 
Mr. Latimer Clark, C.E., F.R.S., which took place quite 
suddenly at his residence at Twickenham, on Sunday morning 
last at about 7:30. The announcement of Mr. Latimer Clark’s 
death will be read with sorrow by a very wide circle of our 
readers, and we desire to take this opportunity respectfully 
to tender our sympathy with his family and the numerous 
friends who mourn his loss. 

Latimer Clark was born at Great Marlow on March 10, 
1822, and attained, therefore, the ripe age of 76 years. Although 
principally known to the world at large in connection with his 
prominent association with submarine telegraphic enterprise 
and the construction of submarine cables, Mr. Clark was at 
first connected with the chemical manufacturing industry, 
after which he commenced railway surveying in 1847, and 
was appointed assistant engineer for the construction of the 
Britannia tubular bridge across the Menai Strait, the resident 
engineer being his brother, Mr. Edwin Clark. It was on this 
occasion that he applied electricity 
for the purpose of firing a time 
gun every evening at eight o’clock, 
which -attracted the attention of 
the chairman of the Electric Tele- 

ph Co., who, in 1850, appointed 

Mr, Clark to the post of assistant 
engineer to that company, under 
his brother. Later on he became 
their chief engineer and consulting 
engineer. It was thus that he 
entered upon his association with 
telegraphic enterprise, in which he 
has played such a conspicuous and 
useful part. Connected in the first 
instance with land telegraphy, Mr. 
Clark introduced many improve- 
ments in the telegraph system, and 
in 1860 a report by him on the 
subject of underground telegraph 
wires was prepared and was em- 
bodied in the Government report 
on the subject in 1861. It was 
he who first detected the retarda- 
tion of signals owing to induction 
in ‘submarine and underground 
lines, a discovery which led him to 
investigate the question of the 
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years carried on under this partnership extensive work in the 
construction and laying of submarine cables. In conjunction 
with his partner he read 8 Paper before the British Association 
at Manchester, in September, 1861, putting forward a definite 
‘system of electrical: measurement in. ohms, volts and farads, 
the heterogeneous and unscientific systems of measurement 
until then in vogue being thereafter gradually displaced by 
the system these electricians propounded, which practically 
forms the basis of modern electrical scientific measurement. 
In fact it was this Paper which led to the formation of the 
British Association Committee on Electrical Units, which 
since that date has done so much useful work. In foreign 
work, Mr. Clark was for many years engineer to the Indian 
Government cable lines in the Persian Gulf; and his 
researches during this period on the effect of temperature 
on the insulation of gutta-percha cables, made in con- 
junction with his partner, Sir Charles Bright, in 1868, 
proved of great value for practical telegraphic use. Their 
table embodying these researches is, indeed, still in daily 
use. It should not be forgotten that Mr. Clark was 
the inventor of the well-known and most extensively used 
standard cell which bears his name, a standard which is 
equally of service in heavy elec. 
trical engineering as in telegraphic 
practice. We may here mention 
that in addition to scientific and 
practical work, Mr. Latimer Clark 
was the author of several important 
contributions to scientific litera- 
ture. His “Elementary Treatise 
of Electrical Measurements," which 
appeared in 1868, has from that 
date been a standard work on the 
subject. A few years later, in 
conjunction with Mr. Sabine, he 
published his work on Electrical 
Tables and Formule." He is also 
the author of several astronomical 
works. 
As head of the well-known firm 
of consulting engineers, Messrs. 
Clark, Forde and Taylor, Mr. 
Latimer Clark has been con- 
nected with the submergence of 
some 100,000 miles of submarine 
cables in all parts of the globe. 
For a number of years he was also 
а partner in the engineering firm 
of Clark and Standfield, and in 
the late firm of Latimer Clark, 


| 


transmission of signals, and to 
demonstrate that electric currents 
of low voltage travel at the same 
speed as those of high voltage. As 
an instance of one of the details of the numerous improvements 
in the construction of overhead telegraphy which Mr. Clark 
introduced, we may mention. the double-cup insulator which 
he invented and patented, and which is now extensively 
employed all over the world. To him also we owe the 
invention, in 1854, of the now largely used system of trans- 
mitting messages through tubes pneumatically. In 1858 he 
applied to practical use the experiments which he had been 
making in the protection of submarine cables by a compound 
well known as Clark's compound.“ The subject of submarine 


telegraphy was at about this date one of national interest, and : 


in 1860 Mr. Clark was nominated a member of the committee 

jointly appointed by the Government and the Atlantic Cable 
. Telegraph Co. to inquire into the whole subject of submarine 
telegraph cables; and in this capacity he rendered very great 
assistance to the cause of submarine telegraphy ; for, in 
addition to the help he gave as a member of the Committee, 
he drew up and submitted a valuable report on technical 
matters connected with submarine signalling, and embodied 
the researches and experiments that had been made up to 
that date. About this time—:.e., 1860—Mr. Latimer Clark 


LATIMER CLARK, C.E., F.R.S. 


Muirhead and Co., in which he 
brought out many important im- 
provements in various branches of 
engineering. Up to the time of 
his death Mr. Latimer Clark remained head of the firm 
of Messrs. Clark and Standfield, the well-known dock 
, engineers. | 

In recognition of his services to engineering and scientific 
advancement, as well as to the community at large, he had 
numerous honours bestowed upon him. He was a Chevalier 
of the Legion d’Honneur, a Fellow of the Royal Society and 
Past-President of the Society of Telegraph-Engineers and 
' Electricians, having held the office of President in the year 
1875, before the change of name. 
Mr. Latimer Clark was at his office in Victoria-street, 
Westminster, on Friday, last week, apparently in his usual 
health. He complained in the night of Saturday of indi- 
gestion, and took a slight stimulant to ward off the attack. 
| As above stated, later (at 7:30 a.m.) he was found to have 
expired in his bed. | 
| Mr. Clark was buried yesterday (Thursday) at the Kensing- 
ton Parochial Cemetery, near Hanwell, Middlesex. Several 
members of the Council and other members of the Institution 
| of Electrical Engineers were among the mourners present at 
| the grave. 
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HULL MUNICIPAL ELECTRIC SUPPLY WORKS. 


As announced in our issue last week, the electric supply 
works of the Hull Corporation have recently undergone con- 
siderable extension, in the opening of a new generating 
station, at Soulcoates-lane. The history of the electric light 
undertaking in Hull is, briefly, as follows :—In 1887 an elec- 
tric lighting committee of the Corporation was formed, and on 
August 4th of the following year an electric lighting order 
was obtained. Mr. К. E. Crompton was engaged to report on 
a scheme, and recommended, in 1891, a low-pressure scheme 
at an estimated cost of £16,000. This was followed by the 
appointment of Mr. F. Harman Lewis as borough electrical 
engineer, the Crompton scheme being immediately proceeded 
with. This scheme included a generating station in Dagger- 
lane, with engines aggregating 560 m.»., built by Messrs. 
Willans and Robinson, direct-coupled to Siemens dynamos of 
800 kilowatts capacity. The boilers of this station were sup- 
plied by Messrs. Davey, Paxman and Co., and the original 
plant included accumulators of the Crompton- Howell type, and 
about 2} miles of mains laid on the Crompton system. On 


Sculcoates-lane Station. 


Hull Municipal Electric Supply Works. 


June 16, 1898, these works were opened, and have since run 
continuously with complete success. There were 83 con- 
sumers connected at the time of the inaguration, and an 
equivalent of 600 lamps. During this year Mr. Harman Lewis 
was appointed to the post of Corporation electrical engineer 
at Wolverhampton, and was succeeded, at Hull, by Mr. A. H. 
Gibbings, now of Bradford. Also during this year considerable 
extensions of mains took place, about three miles of mains on 
the Callender-Webber system being laid. In the following 
year the plant at the Dagger-lane station was extended by 
the installation of a 800 н.р. Willans engine and а 180 kilo- 
watt dynamo by Messrs. J. H. Holmes and Co., and in the 
next year a similar extension of plant took place. In Octo- 
ber, 1895, Mr. Gibbings left, and Mr. A. 8. Barnard was 
appointed in his stead, a post Mr. Barnard still retains. 
Owing to the rapidly increasing demand for current, it 
became necessary, in June, 1896, to consider a scheme for 
very extensive additions to the electrical supply system, this 
scheme being estimated to cost £42,000. Unfortunately, it 
was twice rejected by the Town Council, but in December of 
the following year Mr. Hammond’s report on the scheme was 
submitted for a third time, and finally accepted by the 


Council, with the addition of £10,000 to the estimate for the 
district of East Hull. At this time, the number of con- 
sumers connected was 520 and the capacity of the plant 
26,817 lamps. No less than 840,839 units were sold during 
the year 1896, & profit of £1,970 being made on the year's 
working. The new works were pushed on with, but owing to 
some delay in starting them and to the increased number of 
applications for current, temporary works had to be laid down 
in 1897, these commencing supply in conjunction with the 
Dagger-lane station. Thetemporary works ran from Nov. 5th 
until March 5th following, when the capacity of the Dagger- 
lane station was increased to 1,160 n». in engines and 660 
kilowatts in dynamos. The present capacity of the new 
station in Sculcoates-lane, together with the sub-stations at 
Argyll-street and Albion-street, is 760 н.р. in engines and 456 
kilowatts in dynamos, but there are 750 н.р. in engines at 
present under order together with 460 kilowatts in dynamos. 
At the present date, there are 863 consumers connected to the 
mains and lamp connections aggregate 67,900, while no less 
than 16} miles of mains have been laid, including the 91 miles 
now actually being laid. The customers include a great 
variety of consumers, there being, in addition to the ordinary 
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Motor -driven Centrifugal Pumps at Sculcoates-lane Station. 


lighting consumers, a fairly large motor load for printing and 
other work. We will now proceed briefly to describe the 
equipment of the new station and the sub-stations which have 
been recently erected. 

Boiler Room. — In the boiler room there are at present 
erected two Lancashire boilers by Messrs. Tinkers (Limited), 
of Hyde, each being 80ft. in length and 8ft. in diameter, 
together with a Babcock- Wilcox boiler of 150 m.r. The last- 
named boiler has 1,218 sq. ft. of heating space, composed of 
six sections, each section having nine tubes 4in. diameter and 
18ft. long. The headers are made of wrought steel, and the 


‘drums are 36in. diameter and 28ft. 7in. long. The boilers 


work at 1 50lb. pressure. All the boilers are at present hand 
fired with the best South Yorkshire steam coal. In conjunc- 
tion with the boiler plant there is a Green's economiser, com- 
posed of 192 tubes, arranged in two groups, coupled together 
by expansion elbows, and tested to 3501Ь. pressure. The feed 
pumps are of the direct-acting vertical type, with the pump 
underneath. They throw their supply from a tank filled with 
softened water, a water softener of the Pemberton type being 
used, together with a clarifying or filtering tank and apparatus 
for thoroughly mixing the, re-agent solution with the water to 
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be softened. The feed supply is arranged on the duplicate ring 
main system, similar to that employed for the steam ranges, 
and arranged so that any pump can supply any boiler either with 
cold dr hot water. In addition to the feed pumps there is also an 
independent injector feeding gear, which can be used either in 
conjunction with the pumps or otherwise. The water for the 
feed, as well as for the condensing plant, is pumped out of an 
adjacent drain by means of two centrifugal pumps bin. and 7in. 
in diameter, and is discharged into a large overhead tank of 
29,120 gallons capacity. Each pump is driven independently 
by an electric motor by Thomas Parker (Limited). From this 
tank the water is supplied to the two ejector condensers 
through a 12in. pipe. The exhaust from the engines can be 
turned either into the condensers or into an atmosphere pipe 
of 19іп. diameter which runs along under the floor and is 
carried upwards outside the building. The steam ring consists 
of two parallel lines of 8in. wrought iron solid drawn pipe, 
with welded flanges resting on cast-iron chairs behind and 
above the boilers and connected at the ends with copper U 
bends of the same size as the pipe. Into this ring each boiler 
feeds by а separate copper pipe bent into an S shape во as to 
avoid strains due to expansion. The standpipes are each pro- 
vided with a complete set of valves enabling each boiler to be 
used independently, an arrangement which is also applied to 
the ehgines running off the ring mains. The plane of the 
ring is inclined downwards towards the boilers, and it is 


drained at two points by steam traps. Messrs. Thomas Parker. 


(Limited) have erected one 80 B. . P., and one 14 B. u. r. shunt 
motor, coupled to centrifugal pumps for condensing purposes ; 
also one 2 в.н.р. shunt motor for driving the economiser 
scrapers, all tbe motors running off the 220 volt circuit. 


Machinery Room.—In the machinery room there is erected 
high and low-pressure continuous-current plant, having an 
aggregate capacity at present of 456 kilowatts. The low- 
pressure plant consists of two Willans engines of the G.G.8. 
type, each indicating 100 н.р. under 14010. steam pressure. 
These engines run at 450 revolutions, and are coupled direct 
to two-pole dynamos by Messrs. Thomas Parker (Limited), 
each dynamo giving 180 amperes at 900 volts. These 
machines are for the supply of local consumers ; also for the 
pump and economiser motors on the works. The motor 
generator is also installed in the building, and is used for 
balancing purposes or for supplying light loads in conjunction 
with the battery. The high-pressure plant consists of two 
Willans engines of the LLI.S. type, capable of developing 
860 н.р. at the same pressure when running at 350 revolutions 
per minute. These are coupled direct to two-pole dynamos, 
by Messrs. Thomas Parker (Limited), each giving 90 amperes 
at 2,250 volts. These generators are separately excited from 
а 225 volt circuit, The armatures of these machines are 
wound on the Eickemeyer principle. All the engines are 
fitted with Messrs. Willans and Robinson's automatic expan- 
sion gear, and a separate condenser is provided for each 
engine, the condensers being of the Körting injector pattern, 
and arrangements are made 80 that each set can be run either 
condensing or non-condensing, as required. А 10 ton hand- 
power travelling crane spans the engine room. 


Switchboards.—The switchboard equipment consists of two 
separate switchboards for the high and low-pressure plant 
respectively. These have been made as nearly as possible 
fireproof, being composed of 13in. slate slabs mounted on iron 
frameworks. The low-tension board contains two dynamo 
panels, one battery panel, two feeder panels, one Board of 
‘rade panel, one motor-generator panel, and one works dis- 
tribution panel. Each dynamo panel is fitted with a Weston 
ammeter and voltmeter, a D.P. switch with maximum and 
minimum control, a throw-over main switch and field regu- 
lating switches. The battery is placed on one side of the 
three-wire system and 18 regulating cells are connected to the 
switchboard. All motors, lights, &c., on the works are con- 
nected to throw-over switches on the works distribution panel, 
во as to enable them to be run from either side of the system. 
Thomson-Houston wattmeters are installed in the low-tension 
feeders both here and at the sub-stations, so that all current 
delivered to the distributing mains is metered. 


NOVEMBER 4, 1898 85 


The high-tension switchboard contains two dynamo panels, 
one Board of Trade panel and six feeder panels, and four spare 
panels for extensions are provided. Each dynamo panel con- 
tains a Weston ammeter, a Kelvin voltmeter, a D.P. switch with 
maximum and minimum control, and field regulating switches. 
The dynamos are connected by the D.P. switches to the high- 
tension bus bars, from which the feeders are tapped. The 
feeder panels each contain a Weston ammeter and voltmeter, 
a D.P. switch with maximum cut-out, and transformer start- 
ing and regulating switches. The voltmeters on the feeder 
panels are connected to the feeding points on the low-tension 
mains, and the pilot wires are connected to them vid the 
shunt coil of a long range switch on each transformer. By 
short-circuiting the voltmeter about 5 amperes is made to 
pass through this coil, and the long range switch is actuated, 
connecting a transformer to that particular feeding point. A 
repetition of the process throws the switch into the ‘ off” 
position. 

Battery Room.—The battery room at the main station 
contains 126 Pritchett and Gold 11-plate cells in glass boxes. 
The capacity of this battery is 300 ampere-hours at 225 volts. 

Sub-Stations.—There are at present two sub-stations, one 
at Albion-street and one Argyle-street. The building at 
Albion-street was specially designed for the purpose, and con- 
tains two 90 kilowatt rotatory transformers and a motor gene- 
rator. Room for an extension of the plant is provided. At 
Argyle-street four railway arches have been utilised, two of 
which are used as stores for the outdoor department, one as & 
battery room and one as a transformer chamber. In the 
battery arch there are 240 Pritchett and Gold cells similar to 
those at the generating works. These are charged in three 
sets of 80 cells off the distributing mains, and are discharged 
in two sets of 120 cells. The switchboard is situated in the 
iransformer arch, where there are two 90 kilowatt and two 
45 kilowatt machines with the necessary switches, & e. The 
90 kilowatt transformers are wound for a step-down from 
2,250 to 450 volts, and the two smaller transformers are wound 
for 2,250 to 225 volts. The 90 kilowatt transformers at 
Albion-street supply a portion of the old network and are 
wound for 2,250 to 225 volts, the motor generator forming & 
connecting link between the old 220 volt three-wire and the 
new 440 volt three-wire networks. The transformer armatures 
are of Messrs. Parker’s usual type with high and low-tension 
winding on the same core and with a commutator at each end. 
They are Eickemeyer wound, with an earthed metallic 
shield between high and low-tension windings. The lubrica- 
tion is effected by a force pump on each bearing, and the 
machines can be run for long periods without attention. 

Mains.—The mains extensions have been carried out by 
Messrs. Siemens Bros. and Co., and consist of six high-tension 
circuits running from the generating station in Sculcoates- 
lane to the two sub-stations, and low-tension feeders running 
from the generating station and these sub-stations to various 
points in an extensive network of distributing mains. The 
high-tension ‘feeders, pilot and telephone wires are drawn into 
Doulton’s stoneware conduits. These conduits are made in 
8ft. lengths, and are jointed together by means of stoneware 
cradles with Portland cement; no less than 45,000 yards of 
2lin. by 21in. duct has been used, spare ways being provided 
for future extensions. Draw-boxes built of 9in. brickwork on 
concrete foundations are provided at all corners and bends and 
where otherwise necessary, and they are provided with cast-iron 
frames and covers, and are ventilated by means of a stoneware 
pipe connected to a small ventilator frame. The high tension 
feeders (of which about 17,000 yards have been laid) are 0:06 
sq. in. and 0-03 sq. in. sectional area, concentric, insulated 
with impregnated fibrous material, lead-covered and externally 
taped and compounded. The low-tension feeders consist of 
about 4,600 yards of 0:5 sq. in. concentric lead-covered cable, 
armoured with two layers of 0-05in. hoop-iron, and is laid direct 
in the ground. Three nine and 12-core pilot wires are laid 
alongside the feeders, and a four conductor dry- core (air- 
space) telephone cable permits of communication between the 
generating and sub-stations. 

About 24,000 yards of distributors have been laid of the triple 
core, impregnated fibre ins 'ated lead-covered and armoured 
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Interior of Machinery Room, showing Low- pressure Generators, Motor-Generator and Low- pressure Switchboard, 
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type, the positive and negative conductors being 0°15 sq. in. | motion. 


section. The advantages of this class of distributing main 
for three-wire systems are now universally recognised. It 
combines flexibility with facility of jointing, the service and 
other boxes employed being of a much simpler construction 
than those for triple concentric mains, It was first made by 
Messrs. Siemens for the Bolton Corporation some years ago, and 
has since been advantageously adopted by many Corporations. 

All the cables, before and after laying, have been subjected 
to exhaustive tests with satisfactory results, The straight 
joints are made in cast-iron boxes in two halves bolted 
together. The internal fittings consist of copper sleeves and 
sockets for sweating the conductors into, and are embedded in 
the hard-setting insulating compound with which the boxes 
are filled. About 60 disconnecting boxes, both of three-way and 
four-way patterns, have been inserted in the network, and allow 
of any section of the distributor being rapidly cut out or dis- 
connected for testing purposes. The internal fittings of these 
boxes are so arranged that either disconnecting copper links 
or fuses can be used. They are set in brick pits, with man- 
hole frames and covers of similar construction to the draw 
boxes. The service cables are of the twin pattern, india- 
rubber insulated, lead covered and armoured, and are con- 
nected to the mains through cast-iron T boxes. 

In conclusion, we have pleasure in tendering our best thanks 
to Mr. A. S. Barnard, the Corporation electrical engineer at 
Hull, and to the several contracting engineers, for much of the 
information embodied in this article. 


THE “ ANDERSON ” CLOSED-CONDUIT SYSTEM OF 
ELECTRIC TRACTION. 


e 


The closed-conduit system invented by Mr. Christopher 
Anderson, and now being tried upon a short length of 
experimental tramway at Leeds, represents another and 
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When no electric car is over any one such contact 
piece it is, in the ordinary course, in its lowest position and 
out of the way of ordinary vehicular or pedestrian traffic; it 
should, therefore, in this circumstance, possess no element of 
When an electric car glides over the contact piece 
the latter is automatically raised above the ground level and 
projects sufficiently to come into contact with a collector 


Trolley Car equipped for working on the “Anderson” Closed-conduit 
System as well as on the Overhead Trolley System, at Leeds. 


carried on the car at a much greater clearance than usual. 
Simultaneously with the elevation of the contact rod it is 
made electrically alive, it being in all other positions 
inert. On the passage of a car beyond the elevated rod 
the rod is arranged, in the ordinary course, to fall into 
the position of safety ; but it will be evident that failure of it 
to do so would expose upon the roadway a metal rod project- 
ing 4in. above the surface, and in a dangerous condition of 
electrification. Consequently, the essential feature of the 


Hy, KON * 
iJ. emp 


il 


t — . ͤ —X— —Á— Ж — Е 
ee НЕ Сш” —— — — — 2G — 
— — € à : — .. ОТ шш -o 
~ — RE — — — r TA PAL a eee Cae де Е 
= 1 M — AAA лас ee ee pia саш a 


Position of Contact Pleces when actuating car. 


somewhat older attempt than the one we described last week 
to discover a satisfactory system of electric traction that 
should avoid unsightly overhead equipment, on the one hand, 
and, on the other hand, open slots or cavities in the roadway. 
This system, which we purpose briefly to describe in this 
article, differs from the class of closed-conduit systems to 
which belong the Thomson-Walker, Westinghouse and allied 
systems, in that the surface contact pieces on the roadway are 
not fixed, but are capable of no less than 4in. of vertical 


system in regard to guarantee of safety must be to ensure that 
such an occurrence would be impossible. Although the short 
length of experimental line has been working satisfactorily for 
some short time, it is rightly felt by the authorities interested 
in the development of electric traction in Leeds, and especially 
by Mr. Hannam, the Chairman of the Tramways Committee, 
that a definite opinion in favour of the system cannot be pro- 
nounced until it has been tried for a lengthy period in all sorts 
and conditions of weather. It is of the utmost importance to 
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determine whether frost or wear-and-tear can interfere with 
the falling of a plug into the safe position when a car has 
passed from over it. Nevertheless, the system possesses many 
points of novelty, and exhibits great ingenuity in its design 
and construction. The cost of the surface-contact boxes, we 


are informed by the inventor, is £600 for the half-mile of 


experimental line; but it is expected that this figure will be 


considerably reduced when the boxes are turned out by 


machinery in large quantities. 


NOTES ON THE TURIN INTERNATIONAL 
EXHIBITION. 
(BY OUR OWN CORRESPONDENT.) 
(Continued from page 751.) 
Messrs. Siemens and Halske, of Berlin, who have erected 


electric lighting plants in many Italian towns, have naturally 
a fairly large exhibit, but so far as dynamos and motors are 
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Some well-designed machines, although not comprising any 
particular novelty, are exhibited by Messrs. Guzzi and 
Ravizza, of Milan. These include a series of three-phase 
motors and a large 800 н.р. 8,000-volt alternator, with its 
exciter. This firm also exhibits a model of an oscillometer 
adopted by the Italian navy for measuring the oscillations of 
a ship. Fig. 4 shows the instrument in section, elevation 
and plan. The armature of an electric motor is suspended by 
a balanced suspension, and rotates at a very high speed. The 
armature is weighted by a heavy brass ring, which acts as a 
gyroscope, and, its centre of gravity being placed in the centre 
of the suspension, its position does not change when the ship 
rocks. Attached to the motor are two pointers, Н, and H,, 
moving along graduated scales, F, and F,. These scales are 
fixed to the two axes of suspension of the apparatus, and when 
the ship is still, one of them lies in the vertical plane passing 
through the axis of the ship, while the other is at right angles 
to it, and the two pointers are at the zeros of the scales, 
When the ship oscillates, the two scales oscillate with her 


Fia, б.—150-н.р. Three-phase Alternator constructed by Messrs. Brioschi, Finzi and Co., of Milan. 


concerned there is very little of real novelty. Among their 
machines I may mention two large continuous-current 
dynamos, working at 480 volts and 400 amperes, directly 
coupled to the engines. These machines are of the old type, 
with internal field magnets and external armatures and com- 
mutators. This firm also exhibits some other dynamos, a 
transformer, a car motor, and three-phase motors of smaller 
sizes. There are also many interesting measuring instruments, 
which will be referred to later on. 


and the amplitudes of the oscillations are shown on the 
scales. 

Messrs. Caramagna and Ambrosetti, of Torino, only exhibit 
one machine, but of an entirely new design. It is a 250 fl. p. 
two-phase alternator, working at 4,000 volts, and is connected 
directly to a shaft by means of a friction clutch. The machine 
is shown in Fig. 5. The field magnets rotate, and as can be 
seen in the drawing, there are two crowns of 24 poles, between 
which the winding lies. Although each north pole lies 
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between two south poles, their shape is such that all the poles 
present the same outside surface. The annular armature has 
24 laminated cores, and the exciter E, which is built on the 
same shaft, has four field magnet poles very similar to those 
of the alternator. But in this case the annular armature is 
keyed to the shaft and revolves, while the internal field mag- 
nets are stationary. Incidentally, I may mention the switch 


Messrs. Finzi, Brioschi and Co,, of Milan, have a number 
of entirely new designs. Their largest piece of machinery is 
the 150 н.р, three-phase inductor alternator, shown in Fig. 6, 
which works at 900 volts. As seen in the drawing, the 
stationary part has 18 pole-pieces projecting inwards. Each 
of these poles holds two armature coils. and the field coils are 
sandwiched between them. The inductor has six poles. 


The lavish use of soft iron in the design of this machine 
is especially noticeable. Broadly speaking, it may be said 
that the entire magnetic circuit is of this material, cast iron 


used for controlling this machine. The moving parts form в 
parallelogram, of which one link is a long glass bar and takes 
the place of the usual hand lever. 
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Fia. 4.—Messrs. Guzzi and Ravizza’s Oscillometer. 


Fic. 7.—Enclosed Motor built by Messrs, Brioschi, Finzi and Co. 


Messrs. Morelli, Franco and Bonamico, of Turin, have a 
very good display of dynamos and motors, both for continuous 
and three-phase currents. One iron-clad continuous curre nt 
motor, which is claimed to be perfectly watertight, is of 
special interest. The motor is entirely enclosed and has а 
window through which the brushes can be inspected, and a 


only being used as а mechanical means of holding the parts 
together. Both armature and field windings are very easily 
removable. The firm makes a speciality of dust-proof motors, 
and exhibits various sizes both for continuous and three-phase 
currents. The smaller sizes of the three-phase machines are 
| ) fitted with self-contained gears to reduce the speed to about 
device for adjusting them without opening the case. In order | 200 revolutions per minute. The continuous-current motors 
to demonstrate that the machine is absolutely watertight, and | have the peculiarity that their field magnets are made of 
at the same time to attract the attention of visitors, a fountain | laminated iron, the laminations being in the direction to 
is throwing water over it throughout the day. The same firm , interrupt the cross magnetising lines of force induced by the 
also exhibit a very fine switchboard designed for three-phase ` armature reaction. By this means, it is stated, the necessity 
central stations, for adjusting the brushesis quite obviated, the machine 
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running 
at no load and full load. An external view of one of these 
motors is shown in Fig. 7. 

The Societa Bacini di Carenaggio of Genoa exhibits a 
mumber of machines especially designed for ship lighting. 
These are directly coupled to vertical steam engines, and 
range in capacity from 5 to 200 kilowatts. 

. One of the largest collections in this exhibition is that of 
the Officine di Savigliano. This firm has а 70 н.р. 4-polar 
continuous-current dynamo running, driven by a gas engine. 
A fine, well-designed, and apparently very light two-phase 
dynamo of 66-kilowatt capacity, and working at 110 volts 
pressure, is also on view. The greater part of this firm’s 
exhibit is in the various mechanical e of electricity, 
and J will refer to these later. 


(To be continued.) 


p —————M а 


THE INTERNATIONAL MAGNETIC CONFERENCE.“ 


The Committee on Terrestrial Magnetism and Atmospheric 
Electricity appointed at Paris in September, 1896, consisted 
of eight members. These gentlemen found that it was 
desirable to add to their number, by co-option, and the con- 
stitution of the Committee is now as follows :—(Appointed at 
Paris) Prof. Ricker (President), Prof. Eschenhagen, Prof. 
Liznar, M. Th. Moureaux, Sig. L. Palazzo, Dr. Paulsen, 
Dr. Van Rijckevorsel, General Rykatcheff ; (Co-opted) Dr. 
Bauer, Prof. W. Von Bezold, Sig. Brito- Capello, Dr. Carlheim- 
Gyllenskjold, Prof. Mascart, Prof. T. Mendenhall, Prof. A. 
Schmidt, Dr. C. Schott, and Prof. A. Schuster. 


International Conference.— In consequence of a suggestion, 
made originally by Prof. Schuster, that arrangements should 
be made for an international conference of those interested in 
terrestrial magnetism, the Committee decided to summon such 
a conference; and the hospitable invitation of the British 
Association, to hold the meeting in connection with that of the 
Association at Bristol (September 7-14, 1898), was accepted. 

The Conference thus summoned at Bristol was attended by 
the following members of the committee, viz., Messrs. Ricker, 
Eschenhagen, Liznar, Mascart, Moureaux, Palazzo, Rykat- 
cheff, A. Schmidt, С, Schott, ‘Schuster, and various physicists 
and magneticians took part in some or all of the meetings, 
amongst whom the following may be mentioned, viz., Prof. 
.W. G. Adams, Prof. C. Vernon Boys, Capt. Creak, Mr. W. 
Ellis, Prof. Carey Foster, Mr. Kitto, Dr. 8. Lemström, Sir 
Norman Lockyer, Prof. Mathias, Dr. Privat, Dr. Snellen, 
Prof: H. H. Turner and Prof. Tanakdate. Dr. C. H. Lees, of 
the Owen’s College, Manchester, and one of the secretaries of 
the section of mathematics and physics of the British Asso- 
ciation, acted as secretary of the International Conference and 
of the Permanent Committee. The Conference was opened 
by an address by the President. Four meetings were held, on 
September 8th, 9th, 12th and 18th, at which the questions sub. 
mitted to the Committee by the International Meteorological 
Conference were discussed, various Papers were read, and a 
joint meeting with the physical and engineering sections of 
the British Association took place, at which the effects on 
magnetic observatories and metallic pipes of the earth currents 
produced by electrical railways and tramways were discussed. 


Meetings of the Permanent Committe. During the session of 
the British Association the Committee also held meetings on 
September 7th, 9th, 12th and 18th, at which the following 
resolutions were unanimously approved :— 

(a.) Matters referred to the Committee by the International 
Meteorological Conference. Four questions were referred to 
the Committee. The first of these was the following reso- 
lution of M. Dufour (Report of Paris Conference, p. 30) :— 

“In calculating monthly means all days are to be taken into considera. 
tion. It is left open to each Director to give, in addition, means calculated 
without taking disturbed days into account.“ This was approved by the 


Committee, with the substitution of the words “ it is desirable ” for the 
words “it is left open to each Director." 


Abstract of the Report of the Permanent Committee on Terrestrial 
5 and Atmospheric Electricity to the International Meteorological 
onference, 


sparklessly with the same position of the brushes | 


The Committee were also of opinion that the quiet days chosen by the 
Directors of the different observatories should be communicated to the 
President of the Permanent Magnetic Committee, and circulated by him, 
and also that it is desirable to inquire if it will be possible to select the 
same quiet days for the different observatories. 

The second resolution referred to the Committee was the 
following, proposed by Prof. von 6 and M. Mascart 
(Report, р. 81) :— | 

“Tt is desirable to publish the monthly means of the components 
X, Y, Z, and at least for the months of January and J uly, the differences 
ах, ay, dZ of tbe hourly means from the preceding means.” 

In lieu of this the Committee adopted the following 
resolution :— 

"It is desirable to publish the monthly means of the geographical 
componentes of the magnetic force for each month, and also the differences 


between the hourly means for each month and the monthly means for that 
month.” 


The third resolution referred to the Committee was the 
following, proposed by General Rykatcheff (Report, p. 32) :— 

“It is desirable for the porcos rogress in terrestrial magnetism that tempo- 
rary observatories should installed in certain localities, especially in 
tropical countries.” 

On this subject, a report had йн prepared at the request 
of the President, by Prof. von Bezold and General Rykatcheff. 
After considering the Report, the Committee resolved :— 

“That it is desirable that temporary magnetic observatories should be 
established in places such as the following :—Taschkent, Peking, the Lick- 
Observatory, Quito, Para, Colombo, Cape of Good Hope, St. Paul or North 
Amsterdam, Honolulu, and Point Barrow or Sitka, or some other station 
in a high latitude in North America.” 

“That these observatories should, if possible, be provided with both 
absolute and variation instruments, of which the latter should be self- 
registering instruments, and should be established for at least seven, and, 
if possible, for 11 or 12 years, i. e., for a complete sun spot period.” 

The Committee were informed by Dr. C. Schott that it was 
the intention of the Coast and Geodetic Survey of the United 
States to establish a magnetic observatory at Honolulu. In 
the course of the discussion on the above resolution, the 
Committee also resolved :— 

“That it is desirable to point out that observatories at great distances 
from others should be provided with both absolute and self-registering 
variation instruments.” 

The fourth matter referred to the Committee was the 
question as to the relative advantages of long and short 
magnets, raised by M. Mascart at the Paris Conference (Report, 
p. 89). On this subject a report had been prepared, at the 
request of the President, by M. Mascart. After considering 
this report the Committee resolved :— 

“Unless special reasons exist to tbe contrary it is desirable that the 
dimensions of the magnets should be as emall as possible, provided that 
the accuracy of the results is adequately maintained.” 

(b). Resolutions passed by the Committee on matters 
arising during the International Conference. Prof. Eschen- 
hagen made a statement to the Conference as to his recent 
investigations on minute disturbances made by very sensitive 
apparatus with a very open-time scale. In view of this state- 
ment, the Committee expressed their sense of the importance 
of the resolutions on this subject passed by the Paris Confer- 
ence (Report, p. 85), and the hope that the principal observa- 
tories would carry out simultaneous observations of the 
character proposed. 

M. Moureaux informed the Committee that preparations for 
such observations were already complete in the observatory 
at Parc St. Maur. 

The Committee also passed the following resolution :— 


“The Committee is of opinion that the early establishment of a mag- 
netic observatory at the Саре of Good Hope, provided with absolute and 
sell registering variation instruments, would be of the highest utility to 
the science of terrestrial magnetism, especially in view of the antarctic 
expeditions which are about to leave Europe, and that the observatory 
should be established at such a distance from electric railways and tram- 
ways as to avoid all possibility of disturbance from them.” 


Directions were given that the proper steps should be taken 
to obtain the approval of the British Association for this 
resolution, with the request that, if approved, it should be 
forwarded to the Colonial Government. 

On the motion of Prof. Adolph Schmidt, the Committee 


resolved :— 


“That it is desirable that magnetic observations taken in regions not 
included in a magnetic survey should be repeated from time to time, care 
being taken to secure the identity of the point of observation.” 
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Prof. Eschenhagen was requested to draw up a detailed 
scheme for the exchange between the various observatories of 
the curves of the self-registering variation instruments taken 
during important magnetic storms; and to lay the scheme 
before the next meeting of the Conference. 

With reference to certain inquiries which Prof. Eschenhagen 
suggested should be addressed to the directors of magnetic 
observatories, the Committee was of opinion that although it 
would be outside the scope of their duties to make the inquiries, 
it was desirable that the information should be collected and 
published. 

After the discussion on the magnetic disturbances introduced 
by electric railways and tramways, the following resolution was 
adopted by the Committee :—- 
` “The Committee are of opinion that any sensible magnetic disturbance, 
produced in a magnetic observatory by electric railwaye or tramways, is 
seriously detrimental and may be fatal to the utility of the observatory. 
They consider that special precautions should be taken to prevent such 
disturbances, and append, as an example, the provisions for the protection 
of the Kew Observatory inserted in a bill passed by the English Parliament 
authorising the construction of an electric railway, the nearest point of 
which is to be at a distance of one kilometer from the Observatory. 
(Appendix II.)." 
Appenpix II. 


Clause for the protection of Kew Observatory :— 

l. The whole circuit used for the carrying of the current to and fróm 
the carriages in use on the railway shall consist of conductors which are 
insulated along the whole of their length to the satisfaction in all respects 
of the Commissioners of Her Majesty's Works and Public Buildings (in 
this section called “ the Commissioners ") and the said insulated conductors 
which convey the current to or from any of such carriages shall not at any 
place be separated from each other by a distance exceeding one-hundredth 
part of the distance of either of the conductors at that place from Kew 

beervatory. 

2. If in the opinion of the Commissioners there are at апу time reason- 
&ble grounds for assuming that by reason of the insulation or conductivity 
having ceased to be eatisfactory a sensible magnetic field has been produced 
at the Observatory, the Commissioners shall have the right of testing the 
insulation and conductivity upon giving notice to the Company, who shall 
afford all necessary facilities to the engineer or officer of the Commissioners 
or other person appointed by them for the purpose, and the Company shall 
forthwith take all such steps as shall in the opinion of the Commissioners 
be required for preventing the production of such field. 

6. The Company sball furnish to the Commissioners all necessary 
particulars of the method of insulation proposed to be adopted and of the 
distances between the conductors which carry the current to and from the 


carriages. 
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Fifth Edition. 


Erratum.—In the last line of the footnote on p..7 of 
last week's Electricity Works Accounts (Preston), for “ £15 
Ordinary and Founders’ shares," read 45 Ordinary and 
Founders’ shares.” 


ELECTRICITY WORKS ACCOUNTS. 


Portsmouth Municipal Blectric Supply Works. 

Electricity supply in Portsmouth having started in operation 
on June 6, 1894, the accounts of the undertaking up to 
March 81st last cover the third completed year of working. 
As our analysis gives evidence of, these accounts show a very 
satisfactory progress so far as increase of custom goes. On 
the other hand, in spite of the resulting increased ontput, thé 
costs have sensibly risen. 

The authorised capital now stands at £142,000, and of this 
& total of £119,651 has been borrowed partly by the issue of 
Three per Cent. stock and partly by mortgages. The 
expended capital amounts to £112,174, representing £182 per 
kilowatt of capacity of generating plant installed. Na 
additions to the mains of street lamps have been made, but 
through an increase of from 652 to 790 consumers the 
equivalent 8 c.p. lamp connection has risen some 28 per cent. 
viz. to 44,616. The corresponding increase in the output is 
17 per cent., the units sold last year being 981,278 as com- 
pared with 839,892 for the preceding year. 

An average price of 8:924. per unit sold has been obtained, 
of which 1:14d. accrues from public lighting. The generating, 
distributing, and public lighting costs all contribute to an 
increase in the total costs of about 0:2d., as compared with 
those of 1896-7. 

A working profit of £6,862 has been made which has 

sufficed to wipe out the previous deficit, supply £2,794 
towards the redemption of debt, £8,293 interest on loans, and 
to leave & balance of £884 carried forward. 
- For the first completed year of working, viz., 1895-6, the 
output (in units sold) was 406,118, of which 222,898 units 
were sold to consumers and 183,720 for public lighting. The 
equivalent lamp connection at the end of the year was 29,490. 
The revenue was £10,108, and the expenditure £4,011. 


Dundee Municipal Blectric Supply Works. 

Supply by the Dundee undertaking was started on March 15, 
1898. The authorised capital stands at £40,000, while 
£41,450 has been received and £11,750 repaid. A total sum 
of £89,750 has been expended, representing £71 per kilowatt 
of plant installed. With an increase of the number of con- 
sumers from 257 to 888, an equivalent of 8,429 8 c.p. lamps 
have been added to the mains, representing an increase in the 
lamp connections of about 19 per cent. over 1896. The out- 
put has reached 323,187 units sold, being 27 per cent. higher 
than the corresponding value for 1896. The revenue repre- 
sents an average price obtained of 4-54. per unit. 

It is satisfactory to note that the costs have been materially 
lowered, viz., by more than a third of a penny, and this in 
spite of a substantial increase in the items of rents, rates and 
taxes. Out of the working profit of £2,787 £700 has been 
paid to the sinking fund, £765 as interest on loans, and £678 
repaid to the gas department. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Bedford (Municipal) ........ ~ Mar. 4, Kensi'gton & Knightsbr'ge (Co.) Sept. 30 
Belfast (Municipal) ............ pe 93  Kingston-upon-Hull (Municipal) Aug. 19 
Blackpool (Municipal) ........ Oc 7| Kingston-upon-Thames (Mun.).. Mar. 96 
Bournemouth (Company) ...... June 3, Lancaster (Municipal).......... Oct. 21 
Bradford (Municipal) .......... May Leeds (Company) .............. pril 8 
Brighton (Municipal) .......... May 6 Leyton (Municipal Sept. 28 
Bristol (Municipal) ............ July 29 Live 1 (Municipal).......... Aug. 18 
Burnley (Municipal) .......... Sept. 16; Manchester (Muuicipal)........ July 
Burton-upon-Trent (Municipal) April 15; Newcastle-upon-Tyne(Co.) .... April 
Cambridge (Company).......... June 17 N a a y (Company) ...... April 13 
(Central) Kensington (House-to- Notting Hill (Company) ........ . 1l 
House (Company) ............ Sept. 30 Nottingham (Municipal) ...... Oct. 98 
Charing Cross (Company) ...... April 22 Oxford (Company) ............ April 1 
Chelsea (Company) ............ May 20, Preston (Company) ............ ct, 28 
Cheltenham (Municípal)........ Oct. 7 Reading (Company) ............ Sept. 16 
Chester (Municipal)............ Oct. 14 Richmond (Company) .......... à 


Mar. 18 


Mar, 
Clerkenwell (Company) ........ Scarborough (Company)........ April 1 
Dover (Company) ............ Mar, 11 St.James' & Pall Mall mpany) July 1 
Eastbourne (Company) ........ July 22| St. Pancras(Vestry)............ May 18 
Edinburgh (Municipal) ..,..... Oct. 14! Shoreditch (Vestry) )) May 
Exeter (Municipal) ............ Aug. 5 Southampton (Municipal) June 3 
Glasgow (Municipal) Aug. 12 Stafford (Mone s — Oct. 
Guildford (Company) .......... May 13 Sunderland (Municipal)........ Aug. 19 
Hammersmith (Vestry) ........ June 10, Taunton (Municipal) .......... Aug. 
Hampstead (Municipal) ........ Sept. 9! Tunbridge Wells (Municipal) .. July ?3 
Haniey (Municipal) ............ April 8! Wandsworth (Company) ...... Mar. 18 
Harrow (Company) ............ Sept, 9 Westminster (Company) ...... April 33 
Hastings & St. Leonard's (Co.).. April 29 | Wolverhampton (Municipal) . July 16 
‘Hove (Company) .............. May 6| Worcester (Municipal) ........ May 18 
Huddersfield (Municipal) ...... Mar, 25| Yarmouth (Municipal) ........ June 1] 
Islington (Vestry).............. June 24 
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Undertaking Worked „5 E 
Date of Commencement of Suppl.... 
System of Supply 000000000008 сов O00 O08 9 Oe oon оог 0 Oe ee 
Chief Engineer . eee ТТҚ — 


YEAR ENDED 
QUANTITIBS— 


Units generated TQ 94009908 005 090 „„ е COR oae вон 900 0 о 
„ SOLD (TOTAL) . 
» sold to consumers 0-0 0 oo o oo 000 ооо оао осн каз осе OEE оез 
„ sold for public lighting, &c, 
„ used оп works ..................› —— 
UNITS 8QLD PER 8 C.P. LAMP CAPACITY .......—.— ce 
Maximum supply demanded ............. oan cas em oas өөө өө» 
Number of public lamps 
Number of consumers 
Connections to mains in 8-с.р. lamp. . 
CAPACITY OP PLANT IN 8.C.P. LAMPS .................. 
CAPACITY OF PLANT IN KILOWATTS... a . o s oo 


= ө OF Ө Oe OG 0000 09 CT oa OG? ошо 609 


00000000 0909005 009 оез 0096 ооо 


олоро o 8 FOO © OO © OO 2 OO 0 OF COO OE ове 


00000210000 0 006000 = 0000000060000 006000 006 


CAPITAL— 
AUTHORISED (TOTAL) э те OED 009 ооо оао 600 009 0 O9 OUD оен 0 00 609 OOD 
Share „ „ „%%% % %%% % % „ „%%% „%%% 00 00 оре © OO oat ово ооо CER 0€ ое 


Loan (includin Debenture charges). ~.. s. es o es e 
RECEIVED (TOTAL 
Share ооооовоо- 9090000909000090090090605000090009 осоо ооо © 09009009 
Loan (including Debenture charges)............ — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) T" 
Share (unissued) .......... ПОРА РЕТ M — EA 
Share (uncalled) €000606092909000900000€ *69060090090090900090090090 008 
Loan (including Debentures) ....—..—... . oas oos 
REPAID (TOTAL) ec» %% % %% %% %%% %%% % „ 9 0 000 %%% ооо ле 008 эша 0-49 
RESERVE OR SINKING FUND 
DEPRECIATION FUND 
EXPENDED (TOTAL) ................ /———— 
Lands and buildings —— Á—À 
Plant *. 
Mains 2 0 о0о %%% %s % barteex осо ово 
Miscellaneous .....,....,.....,.. — 
BALANCE OF CAPITAL ACCOUNT. os oan oas o Ó——— 


REVENUE— 
TOTAL eosvomertveooeeeevenes OO € 09 90«9 9 69 9 09 ооо 0 09 6 09 ово рав 009 осо GD ооо 
Revenue from supply ..............- . oas oos oos 

99 meters, &с. *590006000009090909009090909000900900990€00 909 

» public lighting ooa o o a oam o 9090000904009 oo o 005400 Oe 

» sale of lampe, &. 000000000000 0060000 0 00 ооо ооо 

miscellaneous so 


aaa) 0002 608 000000 8 OO 


005000 00 006 0®ф 6 O08 оодоо 00905009 оез ово 


воцгсев................. rem 

EXPENDITURE OUT OP REVENUE- 
TOTAL COSTS .............. r — 
WORKS COSTS „6% 6% 6 „ „ „ 66 „ %%% %% %% 00000008 OO 0 OO 0 Ot оос ово осн 6909 09 09 
Generation of electricity )) os ooe s os oos oos ÁÁ—— 
Fuel (including cartage, xc.) . . 5... 

Oil, waste, water, stores 00000 0000000 000000 0 00 0€0 оао oan 6 09 
Wages at station ......................› oae os sos oos oos ooe 


Repairs and maintenance at station .................. 
Distribution of EEE — 00n o os oan 
Wages, &с.........—5... eese ————— P 
Repeirs, renewals of mains, &. 6er. .. 
Public lighting EE E E di € -$90090990000000009 Ohe 6 OO 068 2am eos 
Attendance 000000 01000600000 090995006090 20000000000 0060 000 оо OGD 0906 
Renewals 
MANAGEMENT AND PROPERTY CHARGES............... 
Royalties 000000000 0000 000000 0140050 0100 000 0000000 SO 0 oe 6 Oe 6&0 8 OF COTE OE 
Rent, rates, taxes 6 % %% %%%%%% 65090900090200099090000900909009 Фо YI YY) 
Nanagemene . ———— P 
Salaries 0 % %% % %%% % % % (€09009€0 Se 0 %%% %% %%% „ 0000002000000 e 
Station 9 &с. 000200000600 02066 6G 0 OE 6 OF 6 OO OG O&O O&O оон осо 8 09 
Establishment charges 000000006 006000 0 OS ооо eee. 
Law charges, &c. *69*06090090006099€ O00 0000 0090056009005 аз ье 


FINANCIAL RESULTS— 
WORKING PROFIT FOR TRA. ——.—.—.—.— 
Sum carried to Depreciation Fund ....... анагы 
Sum carried to Reserve or Sinking Fund ......... 
Net interest on loans (incl. Debenture charges) ... 
BALANCE PROM LAST АСбСООНТ....................... ses 
BALANCE AVAILABLE РОВ DISTRIBUTION, &c. 


Deficit 
ORDINARY DIVIDEND PAID ................. 


PERCENTAGE OP TOTAL OOSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity .................. eer 
REVENUE PER KILOWATT CAPACITY .................. 
Expenditure per 8-c. lamp capacity ....... Guida que ERE Od 
REVENUE PER 8-C.P. LAMP CAPACITY ...... — 
REVENUE PER 8-С.Р. LAMP CONNECTED .......... — 
Price charged for lighting, per unit ................. eee 
Price charged for power, per unit........ —— 
Price charged for public lighting! 


PORTSMOUTH. — REMARKS.—a To 
loans fund fur the redemption of debt. E 


P DE Corporation. 
1894. "I 
Alternate-current transformer sub-etations, 
E. Price. ; 
MAR. 31, 1897, | MAR. 31, 1898. | 
900,490 1,216,560 
892 981,273 
442,935 591,514 
296,457 \ 589,959 
57,0548  ' 41,298 
316 : 37 
257 arc, 482 992 p. glow] 257 are, 482 32. c. p. glow 
54,950 44,616 
26,500 | 
850 |! 


Total. Per a 
5 А оара ^ 
£109,651 | £129 — ,142000 | £167 
109,651 | 129 ! | 142000 | 167 
101,651 120 119,651 141 
101,651 | 120 119,651 | 141 
8,000 941 22,349 26:3 
8000 | 941 | 22349 | 965 
6333 | 745 | 9352 | 110 
99,744 117 112,174 132 
13,498 159 14,010 16:5 
46.271 | 544 | 50455 59:4 
36,938 455. | 44391 52:2 
5056 | .. 3:57 3,319 391 
41,907 | +224 | +747 + 868 - 
Total. Per unit sold.“ Total. per unit sold. 
гили ' 404bd 216.025 39224, 
9179 | 2625d. | 10,959 | 256814. 
274 | 0078d. 385 | 00944. 
4519 | 12954, | 4,646 | 11564. 
168 | 00484. 15 | 0004, 
4 | 00014. 22 | 00054, 
£7,122 2:037а. 22404, 
5,764 1:640d. · 1852d. 
4086 | 1:1694, 1:299d 
1,968 | 075654. 0:642d 
621 | 01494. 0:2454, 
700 | 02964. 0:2274. 
808 09514 01764. 
550 | 071574. 0-1994, 
550 071574. 0:199d. 
1,128 | 03834. 0:564. 
} 1198 | 0°5254. 0:3564. 
1358 | 0 309d. 0:388d. 
$20 | 00928. 0:097d. 
1038 | 0297d. 0:291d. 
771 | 0-220d. 0:236d. 
54 ' 00154. 0-011d. 
148 | 00424. 00414. 
65 00194. 0-0034. 
Total. . ое 
£7,022 152% 6:487 
1,9529 | 207% 2:64% 
2,766 | 2967 5117 
-2715 | -291% - 03707% 
= 03637 
392 0.420% = 
5047 ! 572% 
£8. 7s. 74. £10. 158. 74. 
£16. 12s. 10d. £18. 17s. 2d. 
58. 434 бв. 11d. 
10s. 8d. 12s. 14d. 
8s. ld. 78. 
5d. 
24d. 


£18 per arc per ann. 


‘repaid to Gas Department.” 


£18 per arc ‘per ann. 


JM DUNDEE.—REMARKS- a £1, 450 borrowed over and above the £40, 0000 sanctioned. 
d Out of which £073 is ‘repaid to Gas Depar tment. ` „ ! 


B 3-wire conlinuous current with batteries. 
i W. H. Tittensor. ee 


лии О 


| —  DUNDEE. 


Dundee Corporation. 
| 1893, 


| DEC. 31, 1898. DEC. 31, 1897. 


519,149 411,521 


Total. Per kilowatt 


— , J| * | capacity, | ^ ^" | сарасібу. 
£240,000 £714 £40,000 £114 
40,000 71:4 40,000 71:4 
31,250 55:8 41,450 741 
31,250 558 41,450 741 > 
8750 | 156 —a = 
8.750 156 rd = 
7,300 180 11,750 21:0 
191 0'341 191 0341 
37,114 69:3 39,750 0 
4,567 8:16 4,594 821 ' 
17,086 | 31:6 18,384 62:8 
11,993 | 21:4 15,904 248 - 
2,868 5:12 2,868 512 
— 5,864 - 105 +1,700 -- 9:04 
Total. Per unit sold Per unit sold. 


—— — -n —— | ——————————— — 1 wu — 1 — — 1 — — — 


4'465d. 
45604. í 


Total. cap. exp aded Total, cap erg nded 
£2,433 6. 74% £2,787 Т 24%, 


less 5% 


5d. to åd., 


| 


b Insurance. е Out of which £1,127 is 


44 


The Slecfrician. 


he Oldest Elestrical Journal (established as a weekly Journal 1861—1878). 
— — 
Published every Friday, Price Sixpence ; Post Free, Sixpence Halfpenny 
Editorial, Publishing and Printing Offices, 
I, 2 & 3, SALISBURY COURT, FLEET ST.,LON DON, 
Telephone: 949 Holborn. Telegrams: ELO N] a”; rn LONDON," 


9 
Fleet-strect, London, E.O. end Money Orders 

„ nean Printing end Publishing 

Company, and be orossed “ Coutts and Oo.” 

AU Editorial letters to be addressed to Тнв EDITOR. 


Ац lettore for insertion in "Tum Exzornician,” or containing questions, 
must be accompanied by the name and address of the writer а ordenes 
of good faith. Же «ctica whalesor és lahon of anonymous communications. 
«Тнв ELBOFRIOIAN " „ ún tiene for the 

weis. It is on sale at the throughout the 
Kingdom on Friday morning, oan be obtained of all Booksellers 

; or direct from the «s above. 

Now Volumes of Tun " commenos in April and October. 


are as under: Yuan Yaar „=н Post free, 
U 26а. Od. „, 18s 6d. 78. Od j payable 
Postal Union. 80s. Od. . 168. Od. 8а. 0d. in advance. 


%, ELBOTBICIAN " орге eer aar gi to Advertisers. It has 
ыу elt е Сан ену кк — per, and 
tes all over the World. 


л е. 
or rng тулеч rpm VVV 
саси о — — ane rigfa 


OFFICIAL ANNOUNONMENTS, AUCTIONS, and SMALA ADVERTISEMENTS accgpted 
up to 8 p.m. on Thursday. 
ELEOTRICAL BOOKS AND PUBLICATIONS. 
AU Books, N and other publications can be ordered direct o 
Tim ELtzOrRIGLAN ^ Printing » Limited. The 
well-known ''ErnmorBigAN" Биша of trical Works at 
present consists of— 
ELECTRICAL TESTING FOR TELEGRAPH n By J. 
ELTON Youna, M. I. E. E. Price 10s. 6d., post free; abroad 1 
THE STUDENTS’ GUIDE TO SUBMARINE CABLE “TESTING. By 
Messrs. Н. К. C. FISHER and J.C. H. DARBY. Price 6s. net ; abroad, 6s. 34. 


OMETER AND ITS ADJUNOTS, By W. O. Finn. 
Price 6s., post free. 
ate pyc ОР сасе IN ELECTRIC LIGHT MAINS. By F. C. 
Price 6s., post free 


MOTIVE POWER AND GEARING, By I. Твимілтт ОААТЕВ. Price 
MARINE CABLE LAYING AND REPAIRING. By H. D. Wurm. 
бош. Price 12». 6d., post free. 

ELECTRICAL LABORATORY NOTES AND FORMS (Elomon and 
Advanced) Arranged by Dr. J. A. FLEMING, M.A. F.R.S. Printed 


ELECTROMAGNETIC THEORY. By OLivEB Hanami. Vol. I. Price 
12s. 6d., post free 18s. Vol. II. ts nearly ready. 

THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRACTICE. Ву Dr. J. кы Im. VOL. L—THE TI DUCTION oF 
ELBOTRIO OURRENTS. NEW BDITION. Price 18s. 6d., post free. VOL п.— 
. THB UTILISATION OF INDUCED . Price 128. ca., post free. 


THE y OF ELECTROLYTIC SEPARATION OF METALS Lus (Theoretionl 
and Practical), By Dr. GBORGB GORE. Price 108. 6d., post free. 
ELECTRO-COHEMISTRY. Ву Dr. Guonaz Оова. Price 2s., post free, 


PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. И, KEXWBLAY 
and Н. D. WILKINSON. Price ба. 6d., post free 


A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULAE. 5r 


W. GEIPHEL and Н. M. KILGOUR. Price 7s. 6d. n » abroad, 38. 
paper edition, 18s. 6d., post free. New edition in the (ele. І 
“ 265 roe рн d КАГЫ што N Paper coveri 28., 
, , 0 ’ 
"ds bos fen Mii = th, pos ө, 2s. vd. each. dingle 
WIRELESS TELEGRAP HY: SIGNALLING Across SPACE WITHOUT WIRES 
BY ELMOTRIO WAVES. By Dr. О J. LODGE. Enlarged Edition. Price 2s. 6d. net. 
A DIGEST OF THE LAW OF ELECTRIC аиа, TRACTION, &e. 
By A. О. 5 B.A. Price 3s. 6d., post free. 
MANUFACTURE OF ELECTRIC LIGHT CARBON: Practical 
TEX STEAM ENGINE INDICATOR Manufactory. PESE o post free. 
TEAM CINE INDICA AN 
oy W. W. RAMOS Mats р INDICATOR DIAGRAMS. 


FULL CATALOGUE POST FREE ON APPLICATION. 


THE ELECTRICIAN, NOVEMRER 4, 1898. 


“ » Gore 
1117 
ete б 7 
it Л DL 
—————— 


Ouz Heavies. The 
in an advanced stage, and 


ELECTROMAGNETIO THEORY, VOL. IL— 
second volume of this important work 
wil be ready shortly. 

PRACTICAL TELEPHONT.—By Dam man and F, О. RAPHAEL, 

PRIMARY BATTERIES. —A work on this subject will shortly be published, 

the theory and practice of the Primary Battery up to date. 

The will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wans. Fully illustrated The 
Author in this work will deal briefly with the чю pies кин 


the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 


purposes, 

machinery and apparatus used in carbon manufacture on the Continent 
E ттл a T TERES 
subject, 

THE ELEOTRIO ARO.—By Мга AYRTON. Т чол еШ кышу De 
published, and will contain an historical sketch of the early 
menta on the electric aro, aa well aa the important results of recent 
researc 


SPECIAL NOTICE. 


NOW READY.—Vol XLI. of "Тив ELBOFRICIAN," bound in 
strong cloth. Price 17s. Ód., тра ды Also ready, Oases fcr 
binding. Price du., by post 3s. 

A complete set of the Second Series of " Tum Exsornician” can now be 
supplied. These sets are very scarce, and early application should be made, 


ELECTRICITY IN CIVIL ENGINEERING. 


Electrical engineering receives its highest recognition at 
the hands of the Institution of Civil Engineers, and the 
electrical profession is accordingly honoured, by the election 
of Mr. W. H. Preece to the office of President of that Insti- 
tution for the ensuing year. As the engineer-in-chief of a 
State department representing the most important application 
of electricity to the needs of civilisation, not less than as one 
whose personal services have done much to advance the uses 
of electricity in industrial and commercial life, Mr. Preece is 
well chosen as the representative of the electrical profession 
to fill that dignified and important post. The presidential 
address which he delivered on Tuesday evening, upon taking 
the chair for the first time since his election, attests the 
manifold and, in the majority of instances, vitally impor- 
tant service which electricity is playing in the direction 
of the great forces of nature for the use and convenience of 
man. Itself a * force of nature that is but little in evidence 
as a commercially available quantity, it nevertheless serves 
better than any other of nature’s forces the purpose of modify- 
ing and directing the energy in nature so that it shall benefit 
mankind. The address was also, to a large extent, an apology 
for the State control of the telegraph service of the United 
Kingdom, and an attempt to show that the jealousy and 
contempt so freely displayed for Government work are not 
justified by results." Mr. Preece believes it is the fashion 
to decry the public service,” but hopes that his successors will 
drive home the nail he desires to insert ‘‘in the coffin of the 
traditional general and false belief in the inefficiency of а great 
and growing public service." A man of many parts, versatile 
and imaginative, Mr. Preece naturally led his hearers along 
а large number of paths of electrical engineering, and breathed 
a breath of life upon the dry bones of manifold statistics 
and hard technical facts. Passing briefly in review the early 
part of his address, which deals with the progress of the 
Institution during the forty years of his membership, we may 
note that in that period the roll of the Institution has swelled 
from 894 to 7,088 members ; and, at the present time, 71 per 


cent. are home members, 21 per cent. colonial members, and 
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8 per cent. foreign members. An important departure made 
by the Council of the Institution, comparatively recently, 
is next commented upon, viz., the system of election by 
examination which it imposes upon the rank and file of the 
candidates seeking admission to the Institution. We invite 
attention to the numbers showing the large percentages of 
“ passes," an indication that the system is working eatisfac- 
torily. The popularity of the new measure is shown by the 
entrance of 71 candidates for the examination last month. 
Naturally, the subject of engineering examinations leads 
Mr. Preece to the kindred topic of Technical Education. 
Upon this subject, he has some trenchant observations 
to make. Technical education may be all very well, 
he implies, but it is possible to do mischief by having 
the wrong sort of technical education. ‘ We are suffering,” 
he asserts, ‘‘ from a lack of competent teachers —a pronun- 
ciamento which is followed by a sarcastic diatribe against the 
ideal professor of abstract science, who, we are told, is a 
very arrogant and dogmatic individual, and, being a sort of 
little monarch in his own laboratory and lecture-room, sur- 
rounded by devoted subjects, his word is law, and he regards 
the world at large, especially the practical world, as outside 
his domain and beneath his notice. He is generally behind 
the age." There are many professors, we think, who do not 
come up to this “ideal,” but who have conferred upon prac- 
tical engineering many a valuable service, by virtue of their 
knowledge of the bearing of theory upon practice. Such men 
are the Loper and Heavisipe and Crookes of to day, and the 
Farapay and Davy of yesterday. 

We now come to the second and major portion of Mr. 
PnkEOE's address, namely, the series of reviews of the progress 
and present position of the various branches of civil engineer- 
ing which are associated with the applications of electricity. 
Telegraphy naturally occupies the premier position. An inte- 
resting table shows the extent of the system of British 
telegraphs, in which there are 485,000 miles of wire belonging 
to the Post Office and its licencees out of a total of 1,111,866 
miles. The crying need for a serviceable insulation com- 
pound, to enable wires to be placed undeground, is touched 
upon ; and in this connection the announcement is made that 
“the cable companies are contemplating leading their long 
cables from Cornwall up to London by the same method as 
that being employed by Mr. PREEcE on the 76 conductor buried 
cable under construction between London and Birmingham, 
viz., lead-covered paper cables. Under the heading Railways 
Mr. Рвкесе gives a mass of handy statistical information regard- 
ing the extent to which various systems and descriptions of in- 
struments are in use. Telephony also receives due recognition, 
and to Mr. Preece, as, indeed, to every Government official, 
telephony is only a branch of telegraphy. ** Telephony," 
he says, “is an Imperial business, like the post and the 
telegraph "—a declaration to which we have always sub- 
scribed our complete assent. But let it be worked on truly 
imperial lines, and not for party purposes or in the further- 
ance of crude socialistic theories. The “assumed bad 
bargain'' in absorbing tbe telegraphs in 1869 is held to 
be a deterrent to the absorption of the telephones in the 
present year of grace. Mr. PaEEcE makes short work of the 
assumption, and shows that the present magnificent system of 
telegraphs has been built virtually out of revenue, and, if now 
bought out by a syndicate, could be valued at over £80,000,000. 
The purchase of the“ business of the telegraph companies 
iu 1869 is stated to have been made for £4,989,048; 
but this is evidently not the whole sum paid and appears to 
exclude the purchase of plant and other stock. Mr. Pregce, 
however, is justified by facts in his assertion that 
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“there has been no failure and there was no bad bar- 
gain —and the moral ought to be pointed in the direc- 
tion of State telephony, which, but for the parsimony in the 
Treasury of years ago, would long have been un fast accompli. 
Referring, by-the-way, to the same subject of State telephony 
is an article we publish this week in a later column. Space 
does not permit of our dealing with the other sections of Mr. 
PreeEce’s address; nor, although these will be read with deep 
interest, do they call for especial comment. In the address, 
regarded as a whole, we are presented with a well-instructed 
and judicial survey of the relation of electricity to civil engi- 
neering at the present day. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D'ALBE.] 


A New Magneto- Optic Effect. —D. Macaluso and О. M. Corbino 
have made the following discovery: A beam of sunlight 
polarised by a Nicol traverses the magnetic field furnished by 
a Ruhmkorff electromagnet, and then a second Nicol and a 
cylindrical lens, finally impinging upon а concave Rowland 
grating. After introducing between the poles a Bunsen flame 
with a sodium bead, the two D lines are observed, and they 
are produced in such a manner that D, has a breadth of about 
a quarter of the distance between them. If, under these oon- 
ditions, the current is made, bands parallel to the lines are 
seen on each side of them. From a careful observation of 
these bands, and their movement оп turning the analyser, it 
is found that they are due to light polarised in various planes, 
or, more precisely, that the plane of polarisation has under- 
gone, during the passage of the light across the sodium 
vapour in the magnetic field, a rotation which increases 
continuously from the outside to the edge of the line. This 
rotation, which begins to show itself for the line D, at а dis- 
iance more than two-thirds of the interval between the two 
lines, increases rapidly as the edge is approached, eventually 
becoming something like 270deg. When the line is broadened, 
the relative rotation of the outlying portions diminishes, and 
the bands also broaden out. Examining with Babinet's com- 
pensator or a quarter-wave plate, it is found that circularly 
polarised light is followed by elliptically polarised light in 
which the ratio of the two axes tends rapidly towards zero. 
As the lines are broadened, the circularly polarised light disap- 
pears completely and the elliptical polarisation is confined to 
the edges. Similar phenomena, but less pronounced, are 
obtained with a lithium salt. The explanation must be sought 
in an inequality of speed of propagation and of absorption of 
the two circular components of the original radiation under 
the influence of a magnetic field. 

[MacALUsO and CorBINO, Comptes Rendus, No. 17, 1898.) 


Mutual Influence of Cathode Surfaces.—D. F. Tollenaer 
endeavours to explain all the phenomena observed by Wiede- 
mann with regard to complex cathodes on the emission theory. 
Wiedemann introduces a new kind of horror vacui by his thesis 
that cathode rays are incapable of penetrating the dark cathode 
space of a neighbouring cathode, and cites an experiment in 
which he mounted a card spread with chalk in the right angle 
between two cathodes in contact, thus obtaining two dark 
spaces showing а kind of mutual repulsion. Tollenaer traces 
out the probable paths of the cathode projectiles-and shows 
that they do penetrate both dark spaces, but are deflected 
owing to a modification of the field by the vicinity of the other 
cathode. | 4 
(TortENAER, Wied. Ann., No. 9, 1898.] 


Difference between Röntgen and Cathode Rays.— Тһе argument 
for the essential identity of cathode and Róntgen rays is based 
upon the fact that there are various kinds of cathode rays, 
which, as regards deflectibility and penetrating power, may be 
arranged in a continuous series. In this series the Rontgen 
газе obtain an extreme place at the end, where the deflecti- 
bility is zero and the absorption by solids a minimum. A 
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difficulty occurs at once, through the fact of luminous rays 
being undeflected and Hertzian waves being unabsorbed under 
somewhat similar circumstances, which makes the classifica- 
tion of Róntgen rays among cathode rays appear artificial. 
J. Von Geitler attempts to bring out clearly the essential 
difference between the two classes of rays by a study of their 
electrification or ionisation properties. He quotes a number 
of experiments to show that Röntgen rays are absolutely 
incapable of conveying a charge. They can equalise opposite 
charges, by rendering the air between them conducting, but 
they cannot, like cathode rays, convey an electric charge 
into the interior of a closed metallic vessel connected to 
earth, or out of such a vessel into the open air. All this 
speaks in favour of regarding the Réntgen rays as essen- 
tially different from cathode rays, and this desideratum is 
fulfilled by both the new theories of Röntgen rays now 
before the publie, the English wave theory, in which cathode 
particles when stopped generate single-wave impulses, and 
the Dutch corpuscular theory which regards Röntgen rays 
as discharged cathode particles. 
[Guitter, Wied. Ann., No. 9, 1898.] 


Magnetic Iron Ore.— It is interesting to know that certain 
specimens of magnetite surpass most kinds of steel in their 
capacity of retaining magnetism. A. Abt has tested speci- 
mens of magnetite from Moravicza, in Siebenbürgen, They 
have a greater degree of remanent magnetism than steel 
manufactured by the puddling, Bessemer, or Martin processes. 
But they are surpassed in this respect by certain crucible 
steels and by tungsten steel, a Westphalian specimen of the 
latter showing à remanent magnetic moment of 62 units, as 
against 87 for “diamond steel," 84 for Reschicza crucible 
steel, 29 for Martin steel, 15 for puddling steel, and only 3 for 
Bessemer steel. In 122 days a rod of magnetite only lost 1°5 
per cent. of its remanent magnetism. 

[Авт, Wied. Ann., No. 9, 1898.] 


Coherers.— Our knowledge of the nature of coherer actions 
is not enlarged by the work of E. Aschkinass, but he provides 
a store of additional material from which to frame the true 
theory. Without endorsing Branly’s view, Aschkinass 
ventures to advance some important criticisms of the view 
held by Lodge and his followers, that minute sparks accom- 
panying the coherer action weld the particles together, or 
form temporary metallic bridges between them. In the first 
place, that view would not account for the anomalous 
behaviour of PbO, powder, whose resistance is greatly 

increased by the influence of electric radiation, or of 
copper sulphide, which reacts in a similar way, but 
not so strongly. Further, when the air is exhausted 
from a coherer tube to such an extent that all spark 
discharges cease to pass, its sensitive reaction takes place 
as before, though the spark explanation hardly holds good. 
It might be suggested that some temporary chemical action 
takes place. But this is rendered improbable by the fact that 
peroxide of lead reacts in the anomalous manner referred to 
on the slightest provocation, but does not indicate any break- 
ing up into the monoxide or sesquioxide even after prolonged 
action. And in spite of the observations of Dorn, the author 
found that good coherers could be made of the noble metals 
by а somewhat prolonged shaking up. Also, when the sur- 
face of copper was chemically cleaned by exposing to a red 
heat and subsequent plunging into methyl alcohol, the coherer 
action was as good as ever. The only advantage ‘of в akin of 
oxide is that the pressure under which the particles are packed 
may be varied within wider limits. Another item which lacks 
explanation up to the present is the efficacy of gentle heat in 
restoring the original resistance. A mere expansion would 
have just the opposite effect. Neither can a chemical insta- 
bility of the reduced resistance be called into play, for even 
а hot coherer acts perfectly. As long as the heating is going 
on, the coherer will be “ self-righting ” without concussion— 
а fact which might be of commercial value. Further, in a 
complete theory of the coherer the effect of sound waves muat 
find its due place. Lodge's theory, so far the most successful, 
is probably only а rough approximation to the truth. 

. [AscuktNass, Wied, Ann.; No. 10, 1898.) 


Duration of Röntgen Ray Fmission.—Roiti, Trouton and 
Colardeau have by various means endeavoured to ascertain 
the duration of a single X-ray impulse. . The values arrived 
at varied from goth to h of a second. Н. Morize has 
devised and carried out a method of determining this dura- 
tion, which he believes to be capable of great accuracy. A 
photographic plate is fixed on the end of the shaft of a high- 
speed motor. A metallic slit is mounted in a radial direction 
just in front of the plate. Photographs are taken when the 
motor is at rest and when it is moving at a known speed, 
The images of the slit appear drawn out sideways when the 
plate moves, and the amount of the broadening is a measure 
of the duration of the X-ray impulse. The results obtained 
by this method show that to each current impulse in the 
primary of the induction coil there correspond several suc- 
cessive impulses of the rays. Successive images of decreasing 
intensity are thus produced, separated by uniform intervals, 
On some plates four images can be traced, the last being very 
feeble. The durations obtained ranged from 65 to 107 
millionths of a second, with a mean of 82 х 10-6. The in: 
lervals were 0-00088sec. on the average. 


[Morize, Comptes Rendus, Oct. 17, 1898.] 


THE STATE AND THE TELEPHONES. 


The Blue Book just issued, containing a verbatim report of 
the evidence given and copies of documents laid before the 
Select Parliamentary Committee on Telephones, enables us to 
recall attention to some of the leading incidents of the inquiry 
and to the changes of policy, and even of administration, fore- 
shadowed therein. Adopting an intelligent view of ita 
“ Reference,” which really begged the whole question, the 
Committee set itself to inquire, Whether the telephone service 
is now or is calculated to become of general benefit ? secondly, 
Is the Post Office hindered by legal agreement or by good 
faith from competing itself or through licencees with the 
National Telephone Co. in exchange areas? lastly, Ought 
competition to take place, and should municipal or other local 
authorities be empowered to undertake a telephone service ;- 
and if so, on what terms? We have said that the terms of 
Reference begged the question by virtually assuming that the. 
telephone service may become of such general benefit as to 
justify its being undertaken by local authorities. Many of 
the members, including the chairman, proceeded on this 
assumption throughout, their line of cross-examination being 
directed mainly to elicit evidence that the system is not of, 
general utility now, and that it would be so if local bodies 
took it in hand. Of course, there was no lack of witnesses 
representing, directly or indirectly, the two or three munici- 
palities who are prime movers in this inquiry; but their 
testimony was challenged in every particular by experienced 
officials, not only of the offending Company but by the per- 
manent and Parliamentary representatives of the Post Office. 
As to inefficiency, the chief complaint came from Glasgow, 
where admittedly the Company have been wilfully obstructed 
by the Corporation; and as regards other charges, they 
were either disproved altogether, or shown to be ancient 
history.. Even as regards high rentals, the comparisons: 
sought to be made between this and other countries turned: 
eut to be fallacious, or were vitiated by circumstances over 
which neither the Company nor the Post Office has any 
control, the Treasury alone being responsible. The same 
explanation was given of the comparative unpopularity of the 
telephone in these islands—that is to say, of its not being popu- 
larly used by the general publie, like the telegraphs—the fact 
being that the Post Office is forbidden to canvass for custom, 
whilst the Company is bound to work its business as a paying 
concern. The Treasury is alike answerable for the prohibition, 
and, primarily, for the telephone business being vested in the 
hands of private monopolists, with whom the Post Office is 
not permitted to effectively compete or allow anybody else 
to compete, for fear of damaging its own sources of 
revenue. These facts came out early in the inquiry, 
together with the further facts that successiye Postmaster- 
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Generals, Secretaries and Chancellors of the Exchequer had, 
after due experience of competition, expressed themselves 
emphatically against it in the interests of the public. These 
views were shared by the Post Office officials, who, while 
declaring their ability to compete if given a free hand, strongly 
deprecated it in any shape or form under present conditions, 
and especially in view of the short period which has to elapse 
before the State must perforce, as they contend, take the tele- 
phone business into its own hands. The Treasury itself was 
cognisant of these views, and gave expression to similar 
opinions of its own, though always safeguarding itself by 
jealously retaining the legal right to compete if the necessity 
ardse—a right which its licensee, the Telephone Company, has 
never disputed. Its chairman had frequent interviews with 
ihe high officials we have named; and notably during nego- 
tiations, which lasted from 1892 to 1896 with reference to the 
acquisition of the company’s trunk lines by the Government, 
the policy of the Department and of the Treasury was fully 
disclosed and discussed by all the parties—the company 
endeavouring on its part to get these views of policy embodied 
in the documents, the Department on its side declining to do 
more than give verbal assurances, fearing to part with its 
last remaining weapon of control, namely, the right to com- 
pete, or issue competing licences, if the company misbehaved 
itself. 

It is important to bear these facts in mind when considering 
the line taken up with regard to them by the Committee. 
The facts could not be gainsaid ; how were they to be made 
of non-effect ? One course remained for the Committee if it 
meant to disregard the assurances of the higher officials and 
pin them to the legal wording of the documents to which they 
had put their signatures; and this was to attack the perma- 
nent responsible officials of the Post Office. No one present at 
the enquiry, or who has read the hostile and we may almost 
say vindictive cross-examination to which those officers were 

subj ected, can fail to see the unfairness of the whole proceeding. 
Mr. Preece was в very strong witness, his bluff and out- 
spoken declarations provoking a good deal of irritation and 
futile criticism on ihe part of his inexpert and ill-informed 
questioners, who, when they could do nothing better, 
endeavoured to cast discredit on his estimates, or fasten upon 
him the responsibilities which had been proved, over and over 
again, to rest with the Government. In this respect the 


evidence of Mr. Preece was in entire agreement with that of 


Mr. Lamb and others, as to the uphill work created for them 
by the Government, first in granting competing licences with- 
out due regard to the Post Office rights, and afterwards by 
restricting its powers of effective control by competition on 
business lines. Mr, Lamb, who fared much worse even than 


the Engineer-in-Chief, put in a document which it may be 


well to reproduce here, bearing, as it does, upon this material 
point. It is part of a letter from the Treasury, signed by Mr, 
Courtney as long ago as 1883, and which has been operative 
ever since :— 


. "Inreply to these arguments my Lords have to observe 


that they find no evidence that the extension of the business is necessary in 
order to maintain the profit on the capital already sunk in it. It is new 
profit, therefore, not the maintenance of the old, which has to be weighed 
against the general objection to the appearance of the State asa competitor 
in trade. The sound principle, in the opinion of my Lords, is that the 
State, as regards all functions which are not by their nature exclusively 
its own, should at most be ready to supplement, not endeavour to super- 
sede private enterprise, and that a rough, but not inaccurate test of the 
legitimacy of its procedure is not to act in anticipation of possible 
demand. My Lordsdo not propose to push this doctrine so far as to 
exclude declarations in Parliament, the affixing of notices in Post Offices, 
and such like means of showing what business you are ready to 
undertake ; but they object to anything in the nature of solicitation, and 
above all of personal solicitation. For these reasons they are not prepared 
to approve of the appointment of travelling clerks.” Then they go on: 
“ For all these reasons, my Lords do not wish you to do more, in respect 
of exchanges and private wires, than to bring your offers fairly within the 
knowledge of the public, and to wait for their demands upon you." 

801. Do you know whether that was the Treasury minute that induced 
Mr. Fawcett, who was then Poetmaster-General, to encourage free com- 
petition between the com panies {—I do not bink it was. 

802. Was not it the fact that he not being able to carry on the tele. 
phone service on behalf of the Postmaster-General in thé same way as a 
private firm would carry it on, he decided to throw:the whole tbing open 
to competition !—I think that that letter had its influence, but I do not 
think that that letter stood alone. | 


‘preventive measures; 


This explains the failure of Departmental competition ; and 
it did not take many years of unlimited competition, outside, 
to show that the whole system was becoming. chaotic and 
dangerous to public interests. One of the principal com- 
petitors gradually absorbed all the rest; and there is evidence 
to show that this process was countenanced and even 
encouraged, not by the Post Office alone but by the Treasury, 
with the obvious aim of more efficiently serving the general 
public, rendering the control more manageable, and the 
prospective transfer to the State more easy. The Post Office, 
in the first instance, appears to have signed away its exclusive 
rights in the telephone most reluctantly, but being compelled 
to do so, it made, as Mr. Lamb said, the best of a bad job, 
always working in harmony with Treasury instructions, 
These instructions have gradually resulted in the amalga: 
mation of all the companies, the creation of a virtual 
monopoly in the National Telephone Co., and finally the 
acquisition of its trunk lines by the State. All this in 
pursuance of a distinct policy, clearly defined, though slow in 
operation, openly avowed and freely discussed by all the 
parties concerned. The Company has, therefore, becomé 
sole agent for, or virtual partner with, the Post Office, so far 
at least as the Exchange areas are concerned, with rights 
reserved by the Post Office to compete on good reason being 
shown. Needless to say, no reason has been shown since the 
negotiations, which began in 1892, and which in their very 
nature constituted a working agreement between the two 
contracting parties. Our surprise at the suggestion that one 
of the parties should now be asked to authorise competitors 
against the other party would be very great indeed, were it 
not for the still more surprising manner in which those who 
make the suggestion have treated the secretary of the Post 
Office charged with the conduct of those negotiations. Mr. 
Lamb has been intimately associated with the administration 
of the telegraphs ever since their transfer to the State, and 
on the death of Mr. Patey, succeeded him as head of the Tele- 
graph and Telephone Departments. Upon him, therefore, the 
Committee appear to have thrown the blame of everything not 
to their liking, in respect of the Department's present relations 
with the National Telephone Co. To begin with, he was 
accused of being party to the initialling of the heads of an 
important agreement with the Company on the eve of Sir 
James Fergusson's retirement, the insinuation being that the 
iransaction was rushed through to avoid its being upset by his 
successor. It turned out to be merely the completion of old 
negotiations, which, amongst other business, it was right and 
proper should be disposed of by the Postmaster-General whohad 
dealt with them. Mr. Arnold Morley, his successor, not only 
approved these heads of agreement but handed over the delimi- 
tation of areas provisionally arranged therein to Mr. Lamb’s 
discretion, a discretion which he continued to exercise without 
fresh authority from Mr. Morley’s successor, but which the 
Committee treated as having no authority at all, although shown 
to be in conformity with official usage. A Treasury Minute 
quoted by Sir Jas. Fergusson, dated 1892, clearly indicates 
the policy at that time. 

2,248. . . . 4s to fresh licences, no further licence for the whole 
country will be granted ; and even for a licence to establish an exchange 
in a particular town, no ‘application will be entertained unless a formal 
resolution in its favour has been passed by the Corporation, or other 
municipal authority, and evidence given that there is sufficient capital 
subscribed to carry out the undertaking. In this way competition will not 


be excluded, but a check will be imposed on the formation of companies 
whose sole object is to force the existing licensees to buy them up.” 


The drift of this is to put an end to competition, and it is 
plain that the idea of municipalities themselves competing had 
not then been thought of ; consequently, no steps had ever been 
taken to facilitate such competition. For this the Committee 
thought fit to implicitly condemn Mr. Lamb, just as if the 
objections which are inherent to all schemes of telephonic 
competition whatsoever were of his creation. 

Coming now to the year 1893, one or two powerful muni- 
‘cipalities eommenced an agitation for telephonic service in 
their own hands; and the National Telephone Co., who 
"were then negotiating the transfer of their trunk lines, at 
‘once wrote to the Post Office expressing alarm, and suggesting 
The following is an extract from the 
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famous letter of February 9, 1898, arising out of an application 
from the Glasgow Town Council :— 

. 8,596. . . . With the trunk wires connecting town and town in the 
hands of the Company, the Company have no reason to apprehend danger 
but with such trunk wires in the hands of the Government the very exist- 
ence of the Company is threatened, should it be the policy of the Depart- 
ment either to favour the municipalisation of the local service, or to give 
way to that policy under Parliamentary pressure. You may say,and with 
perfect truth, that the status quo bas undergone no change since the time 
when the heads of arrangement were signed by Sir James Fergusson and 
Mr. Forbes, but there is an essential difference between possibilities and 
probabilities, and as it has now been brought home to us that the condition 
of affairs which I have indicated is within the range of practical politics, I 
venture to think that it is the duty of the Board of Directors of this Com- 
pany toaecertain the views and policy of the Department, and to safeguard 
the interests of their shareholders in the pending arrangements before it is 
too late, and they have parted from their great source of strength, viz., the 
trunk lines. There are two ways of dealing with the matter: (1) The 
constitution of large areas comprising within them all tbe towns surround- 
ing each great centre with which such towns have community of interest, 
eg., take the case of Manchester. The Company have constituted 
Manchester and each of the following towns surrounding it, viz., Bolton, 
Bury, Rochdale, Oldham, Ashton, Stockport, and Glossop, separate areas, 
All these places centre upon Manchester, and have close business relations 
with it, and if they were all put together into one area the Company 
would have the protection which they have now, and to which they are 
entitled, because the inter-communicaticn between those towns being in 
the hands of the Company there would be no inducement on the part of 
the separate municipalities to set up separate systems. It is true that the 
constitution of large areas such as I have indicated would trench upon the 
Post Office revenue, but that might be met by providing for an adequate 
payment by the Company to the Department. (2) The insertion in the 
agreement now in negotiation between the Department and the Company 
of provisions rendering it impracticable for the. Department to grant 
licences to municipal or other local authorities. I would venture to point 
out tbat there is nothing in the Treasury minute of last session incon- 
sistent with the insertion of such provisions.” 

To these suggestions the Postmaster-General, in a letter 
dated March 18, 1898, and signed by Mr. Lamb, gave a 
courteous but flat refusal, and there the matter ended. The 
correspondence was duly submitted to the Treasury; but it 
does not appear to have been brought specially to the notice 
of the present Chief Secretary of the Post Office or the present 
Postmaster-General. This correspondence is referred to in the 
Report as **the two remarkable letters’’; and the Chairman's 
cross-examination was directed to show that Mr. Lamb had 
secreted these letters away from his chiefs, and that, not- 
withstanding the refusal to enlarge the areas, he had in reality 
enlarged them in the interests of the Company. Hours were 
spent in badgering the witness on these grave points, and it 
was not until nearly the end of the proceedings that he was 
permitted to explain the wide distinction between the large 
areas asked for and the grouped local areas actually granted :— 
| Chairman. 

8,878. “ The question of large areas is, of course, a question of degree ; 
what one person might think a large area another might think a small 
area. The principle involved, as I understand it, in the Company’s sug- 
gestion was, for instance, that there should be no two towns in one area ї— 
No, sir. The Compeny mentioned in their letter eight areas which were to 
be grouped in one district, and each of those eight areas already included 
‘more than one town, and the suggestion was that instead of areas based on 
the principles which had been agreed upon with the Treasury, they should 
have great districts of country combining areas of that kind ; and that 
suggestion was never accepted, and was never acted upon.” 

879. “І may be wrong, but is not the principle at the bottom of 
the suggestion of the Company that large areas would. interfere with 
municipal licences ; thus, that if you had two municipalities within one 
area, it would be difficult to get either of those municipalities to agree to 
‘be under the jurisdiction of the other for telephone Кто 1—No, sir ; 
it was admitted from the earliest days that there ought to be and would 
be cases in which two or more towns would be grouped together; but 
-what was denied the Company in this case was the amalgamation of a series 
of areas of that kind into one district." 

This explanation, however, not fitting in with the fixed 
ideas of the Committee, was treated as meaningless, and the 
history of the two remarkable letters pursued with a per- 
sistency and ascerbity which could bear but one interpretation, 
namely, a set determination to make the Secretary for the 
Telegraphs the scapegoat for the sins of the Government, past 
and present. That he will be cast out into the wilderness we 
find it hard to believe, though there are sinister rumours afloat 
as to his being superseded. But whatever happens, the candid 
reader of this Blue Book will perceive that a Parliamentary 
Committee is imbued with party spirit as strongly as Par- 
liament itself, and that it is not exactly а tribunal where ques- 
tions of personal rectitude or official fidelity can be tried with 
judicial fairness, | 


А NEW PATTERN ОЕ PREECE-TROTTER 
PHOTOMETER. 


A new form of illumination photometer, on the Preece- 
Trotter principle, has been brought out by Messrs. Nalder 
Bros. and Co. While said to give results of equal accu- 
racy with those of the old pattern, it has the advantage of 
less than half the weight and bulk, and what is even more 
important, its cost is also considerably less than the original 
Preece-Trotter instrument. In place of an incandescent lamp 
and accumulator, an amyl-acetate lamp is employed. Fig. 1 


Fic. 1.—General View of Illumination Photometer, 


is a general view of the instrument, and Fig. 2 is a sectional 
elevation showing the construction. The height of the lamp 
A is adjusted by screwing the lamp-holder in or out until the 
top of the flame just touches the point of a bent arm (not 
shown in the figure), as observed in the mirror M. The cap 
covering the paper screen § is then removed, and the photo- 
meter is set so that the screen is horizontal. There is a slit 
T in the screen through which the inside screen R is seen, and 


Ето. 2.—Sectional Elevation of Instrument. 


the illumination of the slit is balanced to equal that of the 
upper screen by turning R by means of the arm Р. A pointer 
is attached to this arm, and indicates on the scale F the illumi- 
nation directly in candle-feet. The inside screen has a 1 
bluish tint to remove the colour difficulty to some extent. 
convenient case is supplied for containing the instrument, 
fitted with an oil can and scissors for trimming the lamp, and 
very explicit instructions for use are issued with each photo- 
meter, ' 
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MR. W. H. PREECE’S PRESIDENTIAL ADDRESS 
TO THE INSTITUTION OF CIVIL ENGINEERS.* 


The election to the position of President is the highest possible 
reward which the Institution can give to those who have 
endeavoured to serve it well and truly. I have often feared that 
my position as a specialist might have proved a bar to the attain- 
ment of my greatest ambition. It has come at last, I am also 
proud, not alone for the sake of that branch of the profession to 
which I specially belong, but also because I am a member of the 
great Civil Service of this country. Twenty-eight of my 46 years 
of professional work bave been spent in the service of the Crown. 
The jealousy and contempt so freely 5 for Government 
work are not justified by results. It is the fashion to decry the 
public service, My successors will be able to drive home the nail 
I desire to insert in the coffin of the traditional general and false 
belief in the inefficiency of a great and growing public service. 


EXAMINATIONS. 

Our great European rivals relegate the examination and selection 
of their engineers to their Governments, but we, under the 
guidance of our immediate Past-President, have taken this load on 
our own shoulders ; not before it was needed, for the competition 
of highly educated engineers of other countries was becoming 
rather too evident. Loss of business is a potent force to effect 
reform. The reform itself in our case has materially strengthened 
the credentials of our Institution. Our task has been a difficult one, 
for, while we recognise most fully that the practical training of the 
drawing-office, of the shop and of works in progress are the true 
school for the engineer, we cannot help thinking that he ought to 
acquire that knowledge which is the basis of his profession and 
those exact methods of inquiry and of thought which lead to truth- 
ful deduction and to sound judgment, before he can satisfactorily 
begin his professional experience. The foundation of engineering 
is science. Science is not only a knowledge of the facts of nature, 
but of the development of her laws. It is, in the language of 
Huxley, organised common sense. The man who determines to 
practise in the business of applying those facts and laws to add to 
the comfort and happiness of mankind must know something 
of the mental tools and weapons that mathematics and logic 
have placed at his disposal His mind must be trained to 
habits of inquiry, and he should know something of the expe- 
rience and teaching of the past. Hence the Institution, as the 
tutelary genius of the profession, has established a system of 
qualifying, not competing, examinations for admission into its 
ranks ; not only to test the education and preparation of those 
who wish to recruit our numbers, and the qulaifications of those 
who desire to improve their position in our classes, but also to 
enhance the standing of the modern engineer as the most scientific 
and advanced of all the learned professions. The result of the 
first examinations has been highly satisfactory. Out of 24 
examined for studentship, three only failed to pass. Of 40 
examined for Associate Membership, seven failed. Of 48 theses 
submitted in lieu of examination, five only failed to secure a 
satisfactory report. The popularity of the measure among even 
the examinees is shown by the entrance of 71 for this last 
October examination. The examination papers which have been 
set are by no means of an insignificant character, yet 86 per 
cent. of marks have been acquired on the whole examination. 


TECHNICAL EDUCATION. 


There is a fashion in Great Britain for technical education just 
now. Enormous sums of money are being annually spent on 
secondary, intermediate, and more advanced education. It is well 
that it is so. It is well that the country has awakened from its 
conservatism and apathy, and that it is putting its schools in 
order. But is it doing во on a true issue, and are we distributing 
our money through the right channels? Our trade is sufferin 
even in our own colonies from the competition of our continenta 
neighbours, who are said to be beating us by their technically 
superior hand labour. It is true we are suffering, but is this the 
true cause? It is rather from the superior commercial skill of 
the principals at home and the accomplished polyglot and well- 
trained traveller abroad, as well as from a financial system tbat is 
more moral and more sound than that rampant in England through 
the gross abuses of the Limited Liability Act of 1862. Our law 
courts are almost daily the scenes of the exposure of the modern 
spoiling of the Egyptians, A new industry is designed by some 
simple, well-devised, and economical process. Capital is required 
to develop it. In Germany, financial support is readily subscribed 
by the generous and enlightened policy of its banks. In England 
we require a syndicate, a pioneer company, and finally an appeal 
tothe public for an enlarged limited company. The tinanciers, 
the lawyers, the brokere, as well as the original inventor, have to 

Abstract of an Address delivered by Mr. W. Н. Preece, C.B., F. R. S., on 
November 1, 1898. 


be satisfied, and this satisfaction grows very much with the state 
of the money market and the excitement for investment with the 
public. The industry is established, but with a terribly overloaded 
eapital—overloaded by the harpies who have sprung from the 
operations of the Limited Liability Act. The same industry could 
be established in Germany with probably half the capital. Its 
manufacture would be supervised there with greater skill, and it 
would Бе developed as a business by better trained agents. We 
are thus fairly beaten on our own commercial preserves. Our 
educational methods have begun at the wrong end. We ought to 
teach the masters first and then the men. Moreover, we have to 
teach the teachers and those who have control of the purse-strings. 
The County Councils of England are scarcely qualified as yet to 
discharge the very serious duty of properly dealing with a question 
80 few of them understand—though many of them have tackled 
the matter manfully, especially the London County Council, 
through its Technical Education Board, on which a large pro- 
portion of co-opted experts have seats, who, by supporting 
existing institutions, have contributed towards the supply of 
teachers. But how are we to approach the masters? A fault once 
discovered is half-way to repair. It is difficult to remove the scales 
from the eyes of the man who has been successful in business and 
who knows not of his blindness ; but the coming generation will 
be more enlightened, and the future masters better educated. We 
are suffering from a lack of competent teachers. A teacher who has 
bad no training in the practical world is worse than useless, for he 
imparts ideas derived from his inner consciousness or from the 
false teaching of his own abstract professor, which lead to mischief. 
In my own experience I have met with very serious inconveniences 
from this cause. The ideal professor of pure abstract science is a 
very charming personage, but he isa very arrogant and dogmatic 
individual, and, being a sort of little monarch in his own laboratory 
and lecture-room, surrounded by his devoted subjects, his word is 
law, and he regards the world at large, especially the practical 
world, as outside his domain and beneath his notice. He is gene. 
rally behind the age. These are not the men for technical insti- 
tutes, Such teachers should possess the diploma of this Institution. 


TELEGRAPHY. | 


The extent of the present system of British telegraphs is shown 
by the following table :— 


General Post Office and its licensees ............ 435,000 
Railway companies ...................... —— . 105,000 
India and Colonies ........... —— MÀ 387,966 
Submarine cables .................................. 183,400 


Total. e он 1,111,366 


The form of submarine cable and the nature of the materials used 
in its construction have varied but very little since the first cable 
was laid in 1851. The recent invasion of our channels and seas 
by the Limnoria terebrans, a mischievous little crustacean which 
bores through the gutta-percha insulating covering, and exposes 
the copper conductor to the sea-water, leading to its certain 
destruction, has led to the use of a serving of brass tape as a 
defence. It has proved most effective. No one has done more 
than Lord Kelvin to improve the working of submarine cables. 
His recording apparatus is almost universally employed on long 
cables. The number of electrical impulses which can sent 
through any cable per minute is dependent upon its form, and is 
subject to simple and exact laws, but it varies with the quality and 
purity of the materials used. There is no difficulty in maintaining 
the purity of copper. The purity of gutta-percha is, however, ques- 
tionable. The supply of this dielectric has dwindled ; it has failed 
to meet the demand ; its cultivation has been neglected. The 
result is a dearth of the commodity, a great increase in price, and 
its adulteration by spurious gums. India-rubber, its sole competitor 
for cables, is being absorbed for waterproof garments and pneumatic 
tyres, but for underground purposes paper is being used to an 
enormous extent. Paper has the merit, when kept dry, not only 
of being an admirable insulator, but of being very durable. There 
is дере in existence in our libraries over 1,000 years old. The 
difficulty is to keep it dry. This is one of the problems the engi- 
neer delighis to consider, He has been most successful in obtain- 
ing a solution. The lead-covered paper cables, which are being 
laid in the streets of all our great cities, are admirable. I am 
laying one of 76 wires for the Post Office telegraphs between 
London and Birmingham, and the cable companies are contem- 
plating leading their long cables from Cornwall up to London, so 
as to be free from the weather troubles of this wet and stormy 
island. 

It is impossible to forecast the future of telegraphy. The intro- 
duction of the telephone is revolutionising the mode of transact- 
ing business. There seems to be a distinct want of some instrament 
to record the fleeting words and figures of bargains and orders 
transmitted by telephone. Hence a supplement to that marvellous 
machine is needed. The telautograph and electrical type-writer 
will fill this want. Visions of dispensing with wires altogether 
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have been fostered by the popularity of Marconi’s ‘‘ wireless 
telegraphy "; but wireless telegraphy is as old as telegraphy itself, 
and a practical system of my own is now in actual use by the Post 
Office and the War Department. Sensational experiments for 
booming a new financial enterprise are not processes that commend 
themselves to the Institution. We want practical work and 
engineering progress. 
TELEPHONY. 

I was sent, in 1877, together with Sir Henry Fischer, to 
investigate the telegraph system of the American Continent, and 
especially to inquire into the accuracy of the incredible report 
that a young Scotchman named Bell had succeeded in transmitting 
the human voice along wires to great distances by electricity. 
I returned from the States with the first pair of practical 
instruments. that reached this country. They differed but little 
from the instrument that is used to-day to receive the sounds. 
The receiver, the part of the telephone that converts the energy 
of electric currents into sounds that reproduce speech, sprang 
nearly perfect in all its beauty and startling effect, from the 
hands of Graham Bell. But the transmitting portion, that part 
which transforms the energy of the human voice into electric 
currents, has constantly been improved since Edison and Hughes 
showed us how to use the varying resistance of carbon in a loose 
condition, subject to change of pressure and of motion under the 
influence of sonorous vibrations. The third portion, the circuit, is 
that to the improvement of which I have devoted my special 
attention. Speech is now practically possible between any two 
post-offices in the United Kingdom. We can also speak between 
many important towns in England and in France. It is theoreti- 
cally possible to talk with every capital in Europe, and we are 
now considering the submersion of special telephone cables to 
Belgium, Holland and Germany. The progress of the use of the 
telephone in Great Britain has been checked by financial complica- 
tions. It fell into the hands of the company promoter. It has 
remained the shuttlecock of the Stock Exchange. It is the func- 
tion of the Postmaster-General to work for the public every system 
of inter-communication of thought which affects the interests of 
the whole nation. Telephony is an imperial business, like the 

st and the telegraph. It ought to be in the hands of the State. 

e public and the press have frequently kicked violently against 
the present régime. Committees of Parliament have sat and delibe- 
rated upon the question. The report of the last committee is now 
under consideration. 

** Quidquid delirant reges, plectuntur Achivi." 


Two causes exist to impede this desirable absorption, the fear of 
being ‘‘ done" by wate and inflated capital, and the assumed 
bad bargain made in absorbing the telegraphs in 1869. The former 
is а mere bugbear. The public does not want to purchase stock. 
It wants to acquire a plant and business which can be easily and 
fairly valued. The latter is a gross fallacy. The business of 
the telegraph companies—practically an unlimited monopoly— 
was purchased on absolutely fair terms, viz., 20 years’ pur- 
chase of the net profits. The sum paid was £4,989,048. The 
number of messages then sent in one year was about 5,000,000, 
and the gross income about £500,000. The income has now 
grown to £3,071,723, the number of messages has reached 
83,029,999, and the capital account which was closed in 1891, viz., 
£10,131,129, including the cost of the Post Office extensions, 
remained the same. If a syndicate desired now to repurchase the 
business and acquire the plant, they would have to find a capital 
of over £30,000,000. In what respect, then, was the transfer of 
the telegraphs to the State a failure? Our magnificent system has 
been built virtually out of revenue, our tariff is very cheap, 
scarcely a village of any consequence is without its telegraph, our 
Press is virtually subsidised by having its news supplied at much 
less than cost price ; we can rely upon safe and accurate delivery, 
and upon speedy despatch of messages. We lead the world. There 
has been no failure, and there was no bad bargain. The present 
condition of the telephone business in this country is shown by the 
following return :-— 

Telephones in use. 


National Telephone Co. (June 30, 1898)......... 133,498 

General Post Office ditto — ........ 9,588 

Railway Companies ditt . 8,933 

CCC 152,019 
RAILWAYS. 


The regulation of the traffic on a railway, and the general busi- 
ness of the line, could not possibly be conducted without the tele- 
graph. The safety of the passenger and the freedom from collision 
are due to the introduction of the block system, which is worked 
entirely by electric signals, and which has been made compulsory 
by Parliament on all British railways. The employment of 
electricity in the working of railways has not only been highly 
beneficent in the security of human life, but it has vastly increased 
the capacity of a road to carry trains. The underground traftic of 
the metropolis is conducted with marvellous regularity and security, 


though the trains are burrowing about in darkness and following 
each other with such short intervals of time, that the limit of the 
line for the number of trains has been reached. Electric traction 
is going to extend this limit by increasing the acceleration at start- 
ing and improving the speed of running. It will also reduce the cost 
of working per train-mile, so that the advent of electricity as a 
moving agency is certain to prove highly economical. What it will 
do as a remover of bad smells and foul air and for personal comfort 
cannot be estimated. Time alone will enable us to assess 
the intrinsic value of public satisfaction acquired by the change. 
The extent to which electrical appliances are used on the railways 
of this country is shown by the following tables. Table I. gives 
the length of double and single line in the United Kingdom open 
for passenger trafic on December 31, 1895, the latest period for 
which returns have been published, and the length of such lines 
worked upon the various systems :— 


| | 


Line open for! | Worked 
ж er Worked on absolute- on other | Single lines 
| rus Б block system. telegraph worked under. 
| гаће | 
| | systems. 
ee cated, ССИ ыш элшз ачыл ee 
| | | Single line. | 
Bt V 
5 18 33 д 4 3 8! 2 5 12 als 
S 549 4 ‘Be 2898S „ = DER 
а м 2 PEST 9 о 5 9 2.8 
BS S тє ЫН 21 $2882: 
да, 8 EU gogg. 9 B da 
(P [8i 330554 |^ 4 
ood — t£ | 
| Е а * c * 
42 
Mle. Mle. | Mle, Mls. Mle.| Mls, Mle. Mle. Mle. Mis. | Mls, 
England | | 
& Wales. 9,325: 4,472 9,510 2,200 20 | 1,847 15 29 228 1 | 147 
Scotland. 1,514 1,768, 1,312 210 32 1,066 1 427; 1| 31 
615 2,5534 615 494 1 | 1,824 118 98 


Ireland... 
| | 


8,774 11,235 2,904, 53 


— — — — — — 


4,737, 16 | 29 2 | 276 


United | 
Kingdom! 11,252 
Table II. gives the number and description of the various classes 


of electrical apparatus in use on railways in the United Kingdom 
in the year 1898 :— 


Single needle ................. 15,494 Galvanometers ................ 390 
Morse scundera  ............... 451 Large trembler bells (plat- 2,063 
Morse recorders ............... 05 | form, K 
Telephones ..................... 12,043 | Small trembler bells ......... 5,913 
Duplex apparatus (complete) 26 | Night and day switches ...... 4,527 
Bell instruments (for message | Fire-alarm commutators 96 
work, complete, with keys, г 425 Train describers ............... 1,122 
relay & galvanometers, &c. Light indicators... 1,100 
Phonopores (complete) ...... 110 | Signal repeater diska ......... 924 
Block instruments 27,146, Test- bo kes ...... 27 
Train staff instruments 673 | Water-tank apparatus ...... 13 
Tyer's tablet instruments .. 1,137 | Telephone switchboards...... 17 
Interlocking instruments .. 4,275 Bell indicators 86 
Repeater instruments......... 18,450 | Point detector .................. 1 
Treadles _........................ 1,658 | Signal lever lock ............... 230 
Fouling bar . 452 Extra contact- markers and 839 
Fouling bar indicators 224 switches 
Replacers ........................ 51 | Magneto-electric bells 4 
Slot selector | ——— 
Single-stroke and relay bells 18,447 . Total... 115,247 


Evectric LicHr. 

But it is in supplying us with light, without defiling the air we 
breathe in our dwellings with noxious vapour, that electricity has 
proved to be a true benefactor to the human race. The Legislature 
has facilitated the acquisition by municipalities of those local 
industries that affect the welfare of the whole community, such as 
road-making, sewerage, the supply of water, tramways, and, above 
all, electric light. No one doubts that new industries of a specula- 
tive character are best pioneered by private enterprise. The 
company promoter, has, however, so abused the power placed in 
his hands by the Limited Liability Act that, not only has the 
development of electric lighting been retarded in this country, but 
the prospects of private enterprise in furthering other industries 
has been checked. Fortunately the success, the comfort, the 
intrinsic value, the economy and the sanitary properties of electric 
light have commended it to our municipal magnates, and its intro- 
duction has become the fashion. The table on the opposite page 
shows the position of the industry in this country and in the United 
States at the present time. 

In spite of our financial troubles, of the inertia of municipal 
bodies, of the active competition of vested interests, our progress 
compares not unfavourably with other European countries, but 
the progress of the industry in the United States has been 
phenomenal. The return for the United Kingdom is, however, by 
no means complete. It omits all private installations. We in the 
Post Oftice alone have 50,000 lamps which are not enumerated ; 
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Electric Inght Undertakings, 
| United Kingdom. 


United Statea. 


заа Companies, M' nicipalities. Companies. 


Number of cen- 

tral stations... | 72 65 558 2,251 
Capital stock ... | £4,599,154 | £3,258,343 £3,419,019 248, 207,527 
Number of arcs. 5,753 1.259 26,087 | 265,064 
Numberofglows | 1,393,514 | 1,936,893 693,984 14,278,358 
Kilow'tt capacity 44919 ! 24,344 41,193 578,051 


and if we consider all our great railway companies, banks, 
warehouses, manufactories, and shops which have their own 
installations, the statistics will be very considerably extended. 
Lamps are being improved and cheapened, wiring is being reduced 
in cost, and the economic distribution of n is being furthered. 
But the most promising field for economy is tle combination of all 
classes of electrical industry in one centre, especially that of light 
and tramway working where fuel is cheap, water abundant for 
condensing, and nuisances of no account. The cost of the produc- 
tion of electrical energy depends principally upon the continuity 
of its output. 1f it can be generated continuously during the 
24 hours of the day its cost is only a fraction of a penny per unit, 
If it is used solely for light, a unit may cost threepence. Hence 
local authorities, who are undertakers of electric energy, neglect 
their duty to those who have elected them as the custodians of their 
interests if they fail to secure the tramways in their district, either 
as their own property or as customers for their current. For the 
tramways, by taking energy during the day, reduce the cost of work- 
ing during the night by removing the incubus of running continu- 
ously imposed on undertakers by Act of Parliament. This may 
enable the ratepayers to be supplied at a price for electric light 
certainly one penny per unit less than if there were no tram- 
ways. The cheaper the supply of energy per unit the more certain 
and speedy the advent of the electric light as the poor man’s lamp, 
and the more beneficial its introduction into the confined, ill. 
ventilated and overcrowded homes of the working classes. 

It is on board ship that electric light has been pre-eminently 
successful, and where it filled such a crying want that its intro- 
duction met with no check. It was almost immediately and 
universally adopted. Search lights, prompted by the great 
development of the torpedo, were introduced into our Navy as 
early as 1875 by Mr. Henry Wilde. The first ship to be fitted with 
internal electric lighting was the ‘‘ Inflexible ” in 1882. In 1884 
the Admiralty ordered it to be applied to all H.M. warships. 
The first application of electrical power was in the case of 
H. M. S. Barfleur," where motors were used for working guns and 
for the supply of ammunition. It has subsequently been partially 
extended to the working of gun-turrets, venti 
and boat-hoisting gear; but hydraulics, the child of our venerable 
Past-President, Lord Armstrong, is the form still more generally 
preferred and used for power in our Navy, though other nations 
make a much more extended use of electricity. The technical 
reports received by the United States Navy Department indicate 
tbat the electrical appliances on their warships worked very success- 
fully during the recent war, Electrical conductors are readily stowed 
away in safe quarters, and easily repaired when severed by shot. The 
electrical energy used in a first-class battleship is expended thus :— 


Internal lighting raa ds 60 E. N. P. 
Search-hglite e e aes o3 nS ee 65 „ 
Ventilatioouunꝛn U ꝛ - 50 „ 
Capetans, hoists, &c———— ...P eee eene 60 „ 
ReservÜya nr opeseeens 45 „ 
Ir! A vias 260 „ 
Number of glow-lampbaptt ee . 1,000 
» „ веаге1-Татрв................„......... 6 
" „ Ventilating fans 16 
5 rr 2 to 8 


The following table illustrates the progress of electric work done 
by that branch of the service which is so eminently presided over 
by our Vice-President, Sir W. H. White :— 


Ships fitted with 
| electricity. 


| Electric 
machinery. 


Total number 
fitted. 


Year. | | -| Internal, 
| Search Internal] Search шү Number | Total 
| lights. lighting. lights. Number ft! E. H. P. 
| fitted. 

| of lamps. 
1876 ............ | Nl Nil NI Nil | Nil ма 
1876 to 1880 ... 19 Nil 38 | Nil 19 33 
1880 „ 1884... | 30 1 50 "T 30 120 
1884 , 1888... | 150 30 220 | 8,000 | 180 3,700 
1888 „ 1894... | 265 126 750 50,000 | 450 15,000 
1894 „ 1898... 240 | 1100 , 95,000 800 | 
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(То be concluded. ) 


ating fans, capstans, . 


PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society, on October 28th, 
Mr. Shelford Bidwell, president, in the chair, a Paper was read 
by Mr. W. R. PripcEoN on 


“Ату Influence Machine.” 


The machine, which was exhibited, consists of a pair of glass discs, 
rotating in opposite directions upon a spindle, They are partially 
covered on one face with narrow radial sectors of tinfoil, each pro- 
vided with a small brass knob, This face of the disc, including its 
sectors, is then coated with insulating wax, leaving only the knobs 
projecting through the wax. Two earthing brushes pass through 
two insulated fixed inductors, and support them. The inductors 
are kept charged by exploring-points connected to each, and placed 
so as to collect electricity from the revolving discs. By means of 
brushes, the sectors on each of the discs are successively earthed at 
the moment they pass the fixed inductors, i.e., at the moment that: 
their capacity is a maximum ; and they are made to deliver up 
their eharge to the main collecting brushes at the moment when 
they are electrically farthest from the inductors, i.e., when their: 
capacity isa minimum. Нерсе, if there is no loss of electricity in 
the process, the potential at the collecting brushes is proportionately 
high. Each sector of a particular disc, as it moves away from its 
inductor with rising potential, induces a corresponding potential 
on the sectors opposed to it on the second disc ; this action is 
cumulative. The thick coating of wax restricts leakage to the 
small area of the contact knobs, so that surface effects of dirt and 
moisture are minimised. 

Capt. J. H. THOMSON, R.E., said that, apart from its electrical merits, 
the machine possessed advantages in mechanical construction. He thought’ 
there was still room for improvement in this respect. The countershaft 
‘should be done away with, and ball-bearings should be introduced. The 
‘inductor was a distinct improvement ; he thought the efficiency might be. 
increased by adding other inductors. Platinum-iridium was the best 
material for brushes of such machines. 

Prof. AYRTON asked what efficiency was obtained with modern influ- 
ence machines, in general. 

Capt. THOMSON had found that when running a machine by a motor, 
about 80 per cent. of the power was wasted in mechanical friction, and of 


tbe remaining 20 per cent. a great deal was lost as electrical leakage. 


Dr. S. P. THOMPSON thought it had been pointed out by Mr. 
Wimshurst that influence machines did not work well unless there were at 
least two thicknesses of glass between the inducing and induced con- 
ductors. That was why Mr. Wimshurst put his sectors on the outer faces 
of the glass disc. Mr. Pidgeon had departed from this. The advantage of 
the narrow spacing of the sectors was not very apparent. 

Mr. WIMSHURST (abstract of communication): Waxing the discs 
reduces leakage, and increases the output; the wax-coating virtually 
doubles the number of plates. Inductors contribute a further increase to 
the output. In 1883, Mr. Wimshurst tried thick coatings of shellac, and 
also, duplicating the glass, with, in some cases, sectors upon the second 
glass to increase the capacity. The output was increased, but the construc- 
tion lost simplicity. The indifference of Mr. Pidgeon’s machine to dirt and 
dust was a most valuable result. 

Mr. PIDGEON, in reply, showed a set of secondary inductors such as 
Capt. Thomson had just proposed. They improved the output by about 
15 per cent., but they were troublesome to keep in order, for they increased 
the tendency to “ reverse.” 

Dr. S. P. THowrsoN then repeated an experiment discovered by 
Prof. Righi, on 

“ А Magneto-Optic Phenomenon.“ | 

It was originally described in Roma, К. Ассай. Lincei, Ай. 7, 
ser, б, 1898. A substance absorptive of light is submitted to a 
powerful magnetic field between the pole-pieces of an electro- 
magnet. The pole-pieces are drilled so that a beam of light from 
an arc-amp can traverse the gap along the magnetic lines. A 
polarising prism is placed between the arc-lamp and the electro- 
magnet. After having passed through the magnetising apparatus, 
the beam thus polarised is examined by an analyser. The analyser 
must be turned to **extinction " before the magnetising current is 
turned on. If this is done, brightness is restored at the analyser 
as soon as the magnetic field is established. "The substance absorb- 
ing the light in the gap may be nitric oxide fumes, or an ordinary 
spirit-lamp sodium flame. The second effect to be noticed is that 
when the emergent beam is examined, there is a splitting of 
the lines. Righi explains this by supposing that when light of 
frequency ^ is brought into a magnetic field and passed along 
the lines of the field, it is split up into two sets of circular 
waves, a right-handed and a left-handed set, one of which sets 
is accelerated and the other retarded. There ara now two fre- 

uencies, n4, ть, one a little higher and the other a little lower 
than n. But since the analyser is adjusted to extinguish n there 
is brightness for 29, п. Normally, nitric oxide absorbs green and 
red is observed, but when the magnetic field is set up, blue- 
green light is seen at the analyser, for there are now two dif- 
ferent kinds of light being absorbed, one of higher and one of 
lower frequency than the normal, and what is observed is the 
complementary spectrum. Again, if a tube of sodium is warmed 
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to a point far short of that which would cause it to emit visible 
rays, and the vapour is into the magnet gap at the 
moment when the magnetic field is set up, the D line becomes 
visible in the observing spectroscope, i. e., the emission spectrum 
is obtained of a substance which is not actually emitting light. 
Mr. BLAKESLEY said that no doubt the analyser was used at the 
position of extinction for convenience merely. In other positions the eye 
would be overwhelmed with light. 


Mr. ALBERT CAMPBELL then read a Paper on 

“The Magnetic Fluxes in Meters and other Electrical 
Instruments.” 

He has recently undertaken the measurement of the magnetic fluxes 
and fields in certain instruments, to determine the order of magni- 
tude of the flux density. In other cases the total flux is measured; 
and in the tests on meters the power lost in the various parts of the 
instruments is determined. For the measurement of B, the ordi- 
dinary ballistio-galvanometer method is employed, with an explor- 
ing coil. But, for alternating fluxes, two special methods are 
adopted, in the first of which the exploring ooil is in series 
with a heating-coil associated with a thermopile ; in the 
second, a telephone is connected in series with the search- 
coil and a potentiometer resistance strip. A constant current is 
sent through the strip from the main alternate-current circuit su 
plying the meter or other apparatus; the telephone and search- 
coil, therefore, forms a shunt to that circuit at the strip. The 
search ooil is put into position in the field to be tested, and the 
strip is then adjusted to give silence in the telephone. All these 
methods are described in detail in the Paper, and very important 
deductions are made, especially as regards the influence of the 
earth's field on instruments generally assumed to be independent 
of the earth's Н. In a few cases, diagrams are given of the fluxes 
in magnete, showing exactly what proportion of the total flux is 
effective at the gap. 

Dr. S. P. THOMPSON su ted that as the Paper was of t signifi- 
cance to all who were 1 in the design of ers шошка uid other 


measuring instruments involving a knowledge of magnetic fluxes and ' 


their variation, an opportunity should be given for a full discussion. 
The PRESIDENT proposed votes of thanks, and adjourned the discus- 
sion of Mr. Campbell's Paper to the next meeting on November 11th. 


ELECTRICITY IN MOROCCO, 


In the course of a recent visit to Gibraltar, we found it a subject 
of general remark that, while the residents of the Rock still languish 
for the supply of electric current for both public and private use, 
the old-world city of Tangier “ on the other side of the water " had 
been for years lighted electrically. However, Gibraltar will soon 
have its electricity supply, and in a form tly in advance of any- 
thing to be found in Barbary. The particulars of the lighting at 
Tangier are not without interest. The first installation was started 
in November 1891, and, except for a short period in 1892, when 
considerable modifications were made in the plant and cables, the 
advance of electric lighting in public favour has gradually increased. 
The Moors have now begun to lose their old antipathy to anything 
that marks Christian progress in their country, and are gradually 
having the electric light installed in their houses. The wires are 
now drawn all over the antique quarter behind. the telegraph 
station, and branches are gradually being carried into the Moorish 
quarter—that part of the town where neither Europeans nor Jews 
are allowed to reside. Even the tiny Moorish shops (more like 
cupboards than places of business) in the main streets are begin- 
ning to be wired for the electric light. The Moorish Minister 
for Foreign Affairs has tlie light installed in his offices, but, 
so far, the Moorish Governor (or Pacha) stands aloof. Visitors 
for the first time to Tangier are naturally surprised to see this old 
world Moorish town lighted by electricity. Others, who return to 
visit the place after a lengthy absence, express the view that the 
quaint city is being spoiled, but these same visitors, when making a 
call or visiting the outskirts by night, must appreciate the vast 
improvement that is to be recorded. Nearly all the chief residences 
of the legations, the hotels (and many of these are large and well 
managed establishments), offices and shops are lighted electrically. 
There are 100 public and 1,500 private incandescent lights in use. 
The street lighting would be on a much more general scale but for 
the absence of any properly-constituted municipal body to regulate 
the lighting and to collect the necessary rates for covering the cost. 
The existing local Commission of Hygiene has no power to force 
house or property owners to pay rates, and in the government 
of the country no municipal body exists for such a purpose. 
Many of the chief residents, however, subscribe to a fun for 
lighting the immediate vicinity of their properties, and amongst 
these may be mentioned the tern Telegraph Company, which 
pays for the lighting by electricity of the approach to the station 
and offices. Little or no interruption has occurred in the light- 
ing from the start. The plant consists of two Pieper continuous 


current dynamos, supplied by the Allgemeine Elektricitäts Gesell- 
schaft of Berlin and one Helvetia-Alioth machine—the former 
of 120 volts 300 amperes, the latter 120 volta 242 amperes. 
The former machines are driven direct by two 60 н.р. Willans 
engines and the latter direct by а 55 н.р, Carels engine. One 
40 H.. and one 60 н.р. Babcock-Willcox boilers and one 
120 H. p. boiler by De Naeyer and Co. are included in the plant. 
The lighting is almost entirely incandescent, except that a few 
250-с.р. enclosed arcs are sometimes employed for the theatre 
lighting. The cables are all overhead, and, except for a small 
роон of the work, are covered. The works аге owned by the 

mpania Transatlantica of Barcelona, and are ably managed by 
the general manager of the Company, Don Mariano Viado, and the 
electrical engineer, Don Jose Canales. 

Well to the fore in electric lighting, Tangier has also had for 
many years a public and private telephone service. This was 
established in 1881 by its present proprietor, Don Emilio Rotondo 
Nicolau. For some time only a very few subscribers were obtained, 
but the number has now reached 140, and is slowly inoreasing. 
Public telephones have been established at the customs house, on 
the pier, &., and these instruments are free to subscribers. The 
installation extends to Mount Washington (about four miles on the 
road to Cape Spartel), where the representatives of foreign States 
and many of the chief citizens have their summer residences. 
The telephone subscription is 120 pesetas (about 65s.) per annum 
for one instrument, and 180 pesetas for two. 

Electricity is ually extending its popularity to other places in 
Morocco, and, though at present only Tangier has local telegraphic 
communication, a central telephone service has recently been estab- 
lished at Casablanca, a port about 160 miles south of Tangier, and 
has at present rather more than 30 subscribers. 


CORRESPONDENCE. 


— M 
THE BREAKDOWN AT BRIGHTON. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I notice in your issue of Oct. 28 some editorial notes 
on the above subject, which conclude by offering a suggestion 
for avoiding a repetition of this unfortunate occurrence. You 
suggest the temporary expedient (for it can be no other) of 
pinning up the minimum cut-outs and inserting maximum 
cut-outs in the shape of fuses. Now, І venture to submit 
that this would not overcome the difficulty, and that if an 
armature were to “short-circuit ’’ under these conditions, the 
result would be precisely the same, viz., a complete cessation 
of supply. 

To make myself clear, I must refer to the explanation you 
offer as to the dropping out of all the cut-outs, it being that 
the combined effect of decreased speed and armature reaction 
reduced the dynamo fields to zero. This is undoubtedly the 
correct explanation, and is a perfectly well-known result on 
the short-circuiting of a shunt dynamo. 

From this it must be perfectly clear that the falling of the 
minimum cut-outs was the result and not the cause of the 
cessation of current, and that, therefore, the pinning up of 
those cut-outs would not have saved the station from a shut- 
down.“ 

It appears to me that there is a definite and very serious 
danger introduced by the adoption of this method. Suppose 
that a bad short occurs somewhere on the network or 
feeders, instead of on an armature (which can be quickly dis- 
connected), and that it ‘‘shuts down” the station. The 
engineer finds himself in the extremely awkward predicament 
of being unable to locate the **short," without current on the 
mains, and at the same time unable to ‘‘re-start’’ to obtain 
the necessary current. 

The only conclusion that I can come to in considering the 
foregoing is that the use of “non-return cut-outs” and 
** separate excitation are not only possible remedies, but are 
absolutely essential and afford complete security against the 
class of breakdown under consideration.— Yours, &c., 

Nov. 1, 1898. Wu. C. P. Tarren. 


TO THE EDITOR OF THE ELECTRICIAN. 


„Sm: Is it not possible that a break in the shunt circuit 
of thé damaged dynamo at Brighton may have occurred, and 


that thie will, therefore, account for the general breakdown ? 


THE ELECTRICIAN, 


NOVEMBER 4, 1898. 53 


Such a break may have occurred either accidentally or it 
may have been done intentionally in order to prevent the 
short-circuited armature from completely burning out, and this 
if done too rapidly would produce an effect analogous to an 
accidental breakage of the shunt, that is a sudden rise of 
voltage at the end of the broken shunt coil which was originally 
at the lower potential, and would therefore tend to reverse or 
would at any rate weaken for an instant the shunt currents 
in all the other machines in parallel. ! 

I should imagine that if all instruments which could 
damaged by а sudden and short rise of potential were removed 
from the bars, & test as to whether this was really the case or 
not could be made during light load upon two or three of the 
machines without much danger of damage. — Yours, &c., 

Bristol, Nov. 2, 1898. ARNOLD Parr. 


FOREIGN-MADE APPARATUS IN GOVERNMENT 
AND MUNICIPAL CONTRACTS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: We ask for permission to call attention through your 
columns to а disadvantage, under which we as English 
inventors and manufacturers in England of electricity meters, 
suffer, in having to compete with foreign meters made abroad 
with all the advantages of long hours and low wages. 

Notwithstanding the fact that Parliament has decided that 
in all Government contracts there shall be a clause, that 
where practicable all goods supplied under them shall be of 
British manufacture, and that this clause has been adopted 
by а majority of municipal corporations, yet there still remains 
a number of municipal contracts under which foreign-made 
meters are not excluded though the English manufacturer is 
additionally handicapped by the requirement that for all his 
goods the trades union hours and wages shall be followed, 
thus leaving, so far as price and profit are concerned, a still 
greater advantage in the hands of the foreigner. 

We think it is only necessary to call attention to the 
matter for municipal authorities and consulting engineers 
to bring their tender forms into line with those of the Govern- 
ment, for it is a recognised principle, at least as regards goods 
paid for with public money, that the competition of cheap 
foreign labour should not be encouraged. It must be under- 
stood that we do not at all object to the competition in meters 
of foreign inventors, we only ask that their inventions, if sold 
in England, should be made in England, and should thus con- 
tribute, as ours do, to the support and encouragement of 
native industry and to the relief of our municipal rates and 
Imperial taxes.— Yours, &c., ö 

ARTHUR CHAMBERLAIN, Director. 
(For Chamberlain and Hookham, Limited.) 
Birmingham, Nov. 1, 1898. 


SHOREDITCH DUST DESTRUCTOR. 


TO THE EDITOR OF THE ELEOTRICIAN. 


Sm: No one wishes for the success of the utilisation of 
towns’ refuse for the generation of electricity more than 
myself; but let us not be led away by random generalisations 
and data unsupported by facts as to works costs, and inasmuch 
as the published accounts of the Vestry must be assumed to 
be correct, I await the promised figures for the year’s working ; 
although if the initial expenditure that would not recur" 
were credited against the loss as stated, the true working 
results would be apparent and Mr. Kershaw and Dr. Mansfield 
Robinson have evidently missed this salient fact in their 
respective replies to my previous communication ; but the 
aforesaid gentlemen having imported into the controversy 
deliberate personalities, such as “© virgin experimentalist,” 
„amateur adventurer,’ and being guilty of “ school-boy 
carelessness," these epithets call for some contradiction by 
me. I now give the facts that did occur, 

In June, 1898, I was requested by the Vestry Clerk, being & 
ratepayer, to give him some idea of how and at what cost I 
would propose to light the Shoreditch area. I did so, and 
handed him a report as a ratepayer, which I understood was 
of some value at this initial stage. In November, 1898, I was 


employed and received payment for а design and scheme to 
bring in the then idle large property in Ivy-street for the pur- 
poses of a similar scheme with baths and washhouses as now 
erected. In 1894 a representative of the contractors and 
designers of the present destructor called on me, and asked if I 
would grant my patent rights to them for the Shoreditch 
schemes and ‘row in their boat, which on the terms 
mentioned I refused. In 1895, upon the request for com- 
peting schemes by the Shoreditch Vestry, I designed the 
special scheme, according to my patents, that was submitted 
by the eminent firm of Messrs. Daniel Adamson and Co., who 
were lowest in price and whose guaranteed cost for labour for 
20,000 tons of refuse per annum was £1,100, and I beg to 
subjoin Messrs. Kincaid, Waller and Manville’s report thereon 
to the Shoreditch Vestry :— 
Messrs. DANIEL ADAMSON AND COMPANY, OF DUKINFIELD. 


This firm is one of the highest reputation in the manufacture of steam- 
raising apparatus, and they have submitted a scheme which in many 
respects is different from the majority of those placed before you, and for 
which, if erected in accordance with the specification issued by you, the 
cost will amount to £14,400. They propose to supply only 10 cells in 
place of 12, but these cells will be of larger area than the 12 stipulated for, 
and will, therefore, burn the requisite amount of refuse daily. The refuse 
furnaces, in place of being ranged alongside the boilers, are placed, 
as in Messrs. Fraser and Sons’ scheme, under the boilers. This 
likewise involves the clinkering floor being somewhat enclosed, since 
a second floor in addition to the tipping floor is provided opposite 
each row of furnaces, from which the boilers will be fired by coal so far as 
that is required, and on which also the refuse may be scrcened to separate 
some of the cinder from it, should you adopt that portion of their scheme. 
The destructor furnaces are of a type that would enable the perfect com- 
bustion of the refuse and its gases to be relied upon, and the furnaces 
provided by them are arranged to both feed and clinker automatically. 
The amount of coal this firm considers necessary to obtain the necessary 
evaporation is extremely high, namely, three tons day. We think, 
however, that this is probably only due to the fact that, as they haye not 
heretofore erected a duet destructor, they have probably not attached 
sufficient importance to the calorific value of the refuse to be dealt with, 
and in any case the arrangement of their boilers and furnaces is such that 
the same evaporation could be relied upon as that suggested by other 
tenderers. They also estimate the cost of labour in working the plant 
at £1,100 per annum, but they do not make any statement as to the 
amount required to maintain the apparatus, merely stating that this would 
be very low. | | 

The scheme put forward is an extremely well-worked-out one, and con- 
sidering the extra amount of work in the erection of the two extra floors 
which are included in their tender, is not by any means a dear one. They 
make an alternative tender at £13,150 if double-flued tubular boilers are 
provided by them in place of the water-tube boilers, and we have no 
objections to offer to this alternative should you be prepared to consider 
their tender for recommendation. They also quote as extras for a screen 
and ap tus in connection therewith, and for other sundries, which you 
would probably not be prepared to consider at the present moment. 


. The Society of Engineers in 1894 awarded me their gold 
medal for my Paper on “ Utilisation of Towns’ Refuse for 
Generating Steam." 
Further comment is needless.— Yours, &c., 
Т. W. Влкев, 
7, Broad-street House, E.C., Nov. 1, 1898. 


[This correspondence is now closed.—Ep. E.] 


ELECTRIC CANAL HAULAGE. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In his Paper on electric haulage, which you reprinted 
in your last issue, Mr. A. H. Allen mentions the system I 
installed in 1898 on the Burgundy Canal, at Pouilly, and he 
says that this system could not be suitable for general canal 
navigation. Mr. A. H. Allen recalls also American attempts, 
none of which have attained any degree of success. These 
statements of Mr. A. H. Allen are misleading, as your readers 
would conclude from them that the question of electric 
haulage on canals is still now in the same state of affairs 
as it was after the attempts of the American engineers and 
after my installation on the Burgundy Canal in 1898. 

When working my system at Pouilly I soon realised that, 
although it was well adapted for the case, there were difficul- 
ties in the way of its general adoption, and I began to study 
new systems with a view to haul separately each barge, one 
after the other. I gave a first intimation about these systems 
to the International Congress on Navigation held in La Hague 
in August, 1894; but, at that time, my studies were not yet 
completed. First experiments took place in 1894 and 1895 
on the Burgundy Canal, at Dijon, and these having resulted 
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in а decided success, а company patented the devices and 
asked from the Government powers to work the system on 
the canals from Aire to the river Escaut, in the north of 
France. 

The authorities wishing to have a full, practical experiment 
of the system before granting this licence, bade the company 
first to work only 26 kilometres, extending from Aire to Pont à 
Vendin, on the Aire and Deule Canals. This installation was 
completed in the beginning of 1898, and immediately set into 
operation. M. La Rivière, Ingénieur-en-Chef des Ponts et 
Chaussées, in Lille, who is in charge of these canals, gave a 
full account of the results to the International Congress on 
Navigation, held last August at Brussels. Those who are 
interested in electric haulage will find an exhaustive specifica- 
tion of the system in his Paper read before the Congress. 

The system consists of tricycles running on the tow-paths 
and fitted with electric motors, which receive the current 
through overhead conductors and trolleys. We have now in 
operation two generating stations, each of & capacity of 200 
H.P.; they suffice to work 26 kilometres of canal. These 
stations are distant by 18 kilometres from one another; they 
generate continuous current, transmitted through wires sup- 
ported on wooden poles alongside the tow-path. The system 
dispenses with any aérial or other railway, thus minimising 
the capital spent on construction. 

The only objectionable feature of the scheme is the running 
of the tricycles on the common tow-path, as it seems it should 
result in a very low efficiency ; but tests have shown that, on 
very common roads, the total efficiency of a tricycle, viz., the 
quotient of the power received at the brushes of the motor by 
the power available on the tow-rope, averages 60 per cent. 

The motors are 6 в.н.р. dynamos, made by the St. 
Alsacienne, of Belfort. This power is necessary to haul over 
300-ton barges at the rate of 14 miles per hour. The assump- 
tion by Mr. A. Н. Allen that a power of 2 в.н.р. could haul 
100 tons at the speed of 21 miles per hour does not agree 
with my own experience, nor with the experiments carried 
out on different French canals by M. de Mas, Ingénieur-en- 
Chef des Ponts and Chaussées, in Paris, who summed up his 


tests in a Paper read before the Congress in Brussels last 


August. In our canals and with our barges, a power of 
2 B. H. . per 100 tons of cargo does not result in а greater 
speed than 14 miles per hour. 

The Aire and Deule Canal carries a very heavy traffic; 
barges follow each other at 290 to 300 metres from one 
another, and the number of barges passing through the 
section now in operation averages over 17,000 every year. 
The traffic entrusted to the Company has been very feeble in 
the beginning, owing to the opposition they met with from 
the horse-owners and bargemen ; but it is rapidly increasing, 
and they hope it will increase still more rapidly when they 
have completed their installation up to the river Escaut. As 
the system has proved suecessful, the company have been 
authorised to extend their lines over 84 kilometres, from Aire 
to the river Escaut; a new section of 80 kilometres is now 
being constructed, and the complement will soon follow. 

They haul gratis all empty barges, and charge 1 franc per 
kilometre barge carrying 290 to 800 tons, the ordinary load 
10d. x 1:6 85 
300 
0:053d. per ton mile. Though not cheaper than horse trac- 
tion, electric haulage begins to be a favourite with barge- 
men, because of its superior speed and regularity, and the 
АЈ are confident they will soon carry on the whole 
raffic. 

I refrain from calculating the profit when such is the state 
of affairs; this calculation, as it has not been ascertained by 
practice, would be liable to the same objections and doubts as 
those given by Mr. A. Н. Allen in his Paper. Nevertheless, 
as the through traffic averages 17,000 barges every year, and 
the total capital, including reserve fund, is 8,400,000fr., this 
profit cannot fail to be very large. 

. І wonder whether the Allen system would prove adequate 
in the conditions just referred to, and whether it would be 
possible to erect an aérial railway to resist the weight and 
tractive force of the locomotives which are necessary on this 


on this canal. This fare corresponds to 


— 


navigation. But I do not intend to criticise the very interest - 
ing system devised by Mr. A. H. Allen, which may attain 
success on English waterways. I only wished to mention 
what I have done since my installation on the Burgundy 
Canal, at Pouilly, to which Mr. A. H. Allen has alluded, and 
to give, respecting the present state of the question, some 
information which I supposed would be welcome to engineers 
dealing with inland navigation and with electricity.—Yours, 
&c., F. Garor, 
Ingénieur-en-Chef des Ponts et Chaussées à Dijon. 


Dijon, France, Oct. 26, 1898. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, October 14, 1898. 


An Arc Light Regulator Without а Clutch.—An extremely 
simple arc light controlling mechanism has just been patented 
by Mr. Sigmund Bergmann, of this city. The armature or 
plunger of the controlling solenoid which is in series with the 
arc travels through the full range of carbon consumption, the 
plunger being rigidly attached to the carbon. To obtain a 
uniform vertical lift (equal to the weight of the holder and 
upper carbon) through the entire travel of the plunger, the 
solenoid is wound with an increasing number of layers 
towards its upper and particularly towards its lower end. The 
pole of a uniformly wound solenoid on a core equal to or 
greater than the solenoid in length is, a3 is well known, a 
maximum when one end of the core is about in a mid- 
position within the solenoid. By increasing the number of 
turns towards the ends of the solenoid the pull of the ends 
of the core near either end of the coil is increased, and a 
practical uniformity of pull obtained over a considerable 
travel. In the lamp described, the upper end of the hollow 
spool on which the core is wound is sealed, and the core 
fitting tightly within the spool acts as the plunger of its own 
dashpot. The spool is of metal, and the tightly fitting core 
always serves as a contact for the current. The series resist- 
ance is wound in a helical coil wrapped in an annular chamber 
around the controlling solenoid. 


An Electrically-Driven Turntable.— The Erie Railroad Co. 
has just put into operation in its Jersey City yards a turntable 
which is operated by an electric motor. The two longitudinal 
girders supporting the table platform are pivoted on 7$in. 
shafts, each girder carrying its own bearings. The girders 
rest upon an equalising drum, and the entire weight rests on 
a set of rollers, as in drawbridge practice. In laying out the 
electrical application the problem to be solved was to keep the 
motor in a fixed position relative to the gears, so that their 
alignment would be unaffected by any tilting end motion of 
the table caused by the weight of the locomotive passing on 
to the platform. To effect this the motor is set on а 
circular base between the girders, and is thus independent of 
any vertical motion of the ends of the table. The power is 
communicated by a double reduction system of gearing 
from a 18 н.р. series-wound motor installed with its arma- 
ture and shaft in a vertical position. The turntable is double- 
ended, each end being equipped with a controller with areversing 
mechanism. When an engine has been turned the operator 
walks back to the other end of the table and operates it from 
that end, thus saving the power that would otherwise be neces- 
sary to turn the table back. The wires are brought from a 
near-by pole underground, through a cast-iron pipe to the 
centre of the table, where they are brought up through the 
vertical steel tube forming the central pivot. By means of 
copper collector rings at the top of the tube connection is 
maintained with the motors and controllers. Proper pro- 
tective devices, switches, &c., are placed in a box on the pole 
referred to. The amount of power required to turn the table 
through an arc of l80deg. is very small. In practice it is 
cut off when the table has moved over an arc of about 
85deg., the momentum then acquired suflicing to carry it 
around through the remaining degrees of a semi-circle. The 
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motion of the table as it approaches the stopping point is 
retarded by a hand-brake acting on the friction wheel. The 
turntable is moved over an arc of 180deg. in about one half a 
minute, and engines are turned about with practically no 
delay. Prior to the installation of this table it was almost 
impossible to avoid an accumulation of engines on the adja- 
cent tracks. It is estimated that this turntable will effect a 
saving of $270 a month in its operation as compared with a 
hand-turned table. The electrical equipment was furnished 
by the General Electric Co. 


October 21st, 1898. 


Electrical Decorations.—On the occasion of the conclave at 
Pittsburg of the Knights-Templar, October 11th-14th, the 
electrical decorations were probably the most elaborate and 
extensive ever attempted. The main feature was a series of 
metal skeleton arches, 29 in number, spanning Fifth-avenue 
in Pittsburg and its extension into Allegheny. Over 7,000 
50-volt lamps were used in the work. The current was 
supplied by the Jarge central station of the Allegheny County 
Light Co. Each arch was supplied with current by a specially 
installed transformer, that for the quadruple arches being of 
875-lights capacity and for the single arch of 150-lights 
capacity. The number of lights varied from 125 to 165 on 
the single arches and from 850 16 c.p. lamps to 450 of 10 с.р. 
on the quadruple arches. Besides these arches, there were 
many elaborate private display signs, the total additional load 
on the station due to the conclave being estimated at about 
8,500 н.р., making the evening peak of the combined arc and 
incandescent servicein the Company's twostations almost 9,000 
H.P. A triumphal arch, erected by the city in front of the 
building occupied by the Department of Pnblic Safety, was 
illuminated by 1,685 incandescent lights, supplied with current 
from the isolated plant of the adjacent building. Among the 
electrical signs may be mentioned a cross, 110ft. in height and 
60ft. in width over all, the trunk and arms being 12ft. wide, 
and the whole illuminated with 3800. incandescent lights. 
Letters ran down the upright and across the arms of the 
cross, which was outlined with a double row of 688 
red Jamps, the letters being composed of 2,300 frosted white 
lamps. 


A New Telephone Exchange.—The New York Telephone 
Co. is now erecting in Harlem, in the upper part of Man- 
hattan Borough (old New York City), a new exchange which 
will embody all of the latest improvements in practical 
telephony. The new multiple board being installed will have 
a capacity of about 1,500 lines, and will be fitted throughout 
with visual signals and all the latest improvements. This 
will be the first board erected in this city on the common 
battery system. 


A New Telephone Company.—New York city would seem 
to offer a particularly inviting field for telephone competition, 
but hitherto nothing in this direction has been attempted. 
During the past week, however, a company has been organised 
in this city to establish a telephone system in competition 
with the strongly intrenched New York Telephone Co., which 
represents the Bell interests. The new Company is develop- 
ing plans rather quietly, and not much has been given out 
for public information. Some well-known business men are 
said to be at the back of the enterprise. The Company has a 
capital stock of £1,000,000, and it has been given out that it 
intends to make a charge for unlimited service in Manhattan 
Borough of £20 per year, against £48 charged by the Bell 
Company, and will grant besides several privileges and con- 
cessions not enjoyed by the patrons of the old company. The 
new Company proposes to develop a field that has hitherto 
been untouched, namely, securing subscribers among families 
living in apartment houses. То these patrons the Company 
promises to give unlimited service for 4s. a month on group 
lines. The new Company claims to have all the needed 
rights to engage in active business, but just how it 
came into posseasion of these rights has not yet been 
divulged. It claims that it can serve 40,000 subscribers 
With its capital. 


LEGAL INTELLIGENCE. 


Cambridge Electric Supply Co. (Limited) v. The Cambridge 
Union. 

The hearing of this appeal against the assessment for rating purposes of 
the Cambridge Electric Supply Co. was resumed in the Outer Temple, 
London, on the 29th ult. We have received the following brief report of 
the proceedings :— 

Mr. RAWLINSON, Q.C., opened the case for the respondents. 

Mr. W. G. COOKE, rating surveyor, stated that he considered the life of 
electric lighting machinery was at least 40 years, and that a sum repre- 
senting four-ninths of 1 per cent. annually was a reasonable and sufficient 
amount to allow for depreciation. This length of life and depreciation 
would apply to all classes of machinery. Respecting cables, he looked upon 
them as if they were a pane of glass, and if they broke down they would 
need to be wholly renewed out of revenue, as they could not be repaired. 
Under these circumstances nothing should be allowed for depreciation. 

Mr. BARNETT, engineering valuer, stated that he had examined the 
works, and considered 20 years was a reasonable life, but his opinions 
differed from Mr. Cooke. He thought £300 per annum, or two-thirds of 
l per cent., was ample depreciation on a capital of £45,000. He had seen 
the company’s works, and thought there were not £500 worth of spare 
plant, cables, or material on the premises. Asked if he was aware 
that there were at least 12 drums of cable in stock on the day of his visit 
worth from £40 to £50 apiece, representing more than the sum he stated, 
he said he had not seen them. Не also considered that a hypothetical 
tenant should be quite satisfied after paying £2,100 rent if he made £500 
& year profit. 

Mr. A. H. PREECE was asked what he considered a fair life for elec- 
tricity undertakings, and he thought about 25 years. Asked did he con- 
sider Lancashire boilers at 200lb. pressure would last that time, he said he 
considered they would. India-rubber cables he gave a life of at least 15 
years, and transformers up to 100 years. It was pointed out tbat com- 
panies, such as the Westminster Electric Supply Corporation, allowed 54 
per cent. on their capital for depreciation, although they had no rubber 
mains, and that Manchester and other large towns allowed more. He 
agreed with the previous witness that £300 was quite enough for deprecia- 


* tion on £45,000. 


Mr. RAWLINSON addressed the Recorder on behalf of the Respondents, 
and Mr, RYDE replied for the company. 

The learned Recorder reserved his decision, and promised to deliver 
judgment on Dec. 1. 


Everard v. Higgs. 


This case came before Mr. Justice Wright and a jury on Friday last, and 
was an action brought by Mr. F. E. Everard, electrical engineer, against Mr. 
J. Limbrey Higgs, solicitor, to recover £60 in respect of certain sharee. 
It appeared that plaintiff purchased a patent for an electrical accumulator, 
and formed the I.E.S. Accumulator Co. to work it. Plaintiff had 100 
shares in the company, and in March, 1896, the defendant informed him 
that he had arranged to sell 10,000 or 20,000 shares, and as he had not 
that number, he asked plaintiff to transferhis 100 shares, and promised to 

y him the amount realised by their sale when he received the money. 
Plaintiff transferred his shares, and subsequently heard that there had 
been & pooling arrangement. He asked the defendant for the money 
which the shares had realised, and the defendant alleged that the plaintiff 
was a member of the pool, and would have to take his share of the pooling 
arrangement, which would entitle him to 60 vendors' shares, 17 out of 
5,000 new shares purchased out of the proceeds of the pool and £1. 13s. 4d. 
in cash. Eventually the plaintiff agreed to accept this, but the defendant 
failed to take any steps to transfer the shares until after proceedings for 
the winding-up of the company had been instituted. He now submitted 
that he was entitled to stand by his original arrangement to receive the 
price realised by the sale of the shares, 128. each. Defendant said he 
offered, and plaintiff agreed to accept, the vendors’ shares and the new 
shares in satisfaction of his claim. "These had been tendered, but had not 
been accepted. 

The jury gave & verdiet for the plaintiff for £50, and judgment was 
entered accordingly. 

Defendant's counsel asked for а stay of execution for 10 days, which was 
granted. 


Howell v. Howell's Simplex Anti-Inductive Telephone 
Syndicate (Limited). OAM" | 
In the City of London Court last week, before Mr. G. Pitt-Lewis, Thom 
J. Howell, described as an inventor, sought to recover £8, two weeks 
salary, due from the defendants. Plaintiff's case was that the company 
employed him as their electrical engineer at £4 per week. Defendants said 
they had never taken any step by which they had become liable to pay the 
plaintiff the salary claimed. As a matter of fact the plaintitf was in the 
service of a Mr. Macintosh, and defendants never adopted the contract. 
Judgment for plaintiff, with costa, 


Wilson v. Easton, Anderson and Goolden (Limited). 


On the application of a debenture-holder for £69,000 of an issue of 
£180,000 debentures, on the 28th ult., Mr. Justice Romer appointed Mr. 
W. B. Peat as receiver and manager of the defendant company. Mr. 
Ralph Neville, Q.C., said the company was in a difficult position, mainly 
in consequence of an arrangement for purchase by the Hooley Syndicate 
having fallen through. It had on ite books contracts to the amount of 
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£120,000, including installations of the electric light, and many of these 
contracts were nearly completed. His lordship authorised Mr. Peat to 
borrow £7,500 for wages, at interest not to exceed 5 per cent., and 
instructed him not to act as manager for more than three months without 
coming to the Court. He also directed the receiver to apply to the Court 
in the event of his wishing to enter into any further or fresh contracts of 
any magnitude. | 


Mannesmann Tube Co. (Limited) v. Lander and Larsson. 


In the Queen's Bench Division, on Tuesday, the Mannesmann Tube Co. 
(Limited) sued the defendants to recover £5,500 damages for alleged breach 
of contracts. In 1896 the parties entered into several contracts, under 
which the defendants purchased a large quantity of tubing, but failed to 
take delivery, and plaintiffs alleged that, owing to the slump in the cycle 
trade and a combination of cycle manufacturers to purc none but 
Swedish material direct from Sweden, they had sustained a loss of £5,500. 
x ores Mathew gave judgment for plaintiffs, and assessed the damages 
at £5,000. ` 


TRADE NOTES AND NOTICES. 


(Notices for insertion under the above heading must reach the Office 
not later than first Jor Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury. court, Fleet- 


street, London :— 
NOW READY. 

% ELEOTRIOAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Tel ph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of teating as applied to electrical lines in general. 
The Author hopes that, besides Telegraph and To opaotie Engineers, it 
may, perhaps 4 80 prove of service to those in charge of cables for the trans- 

ght 


mission of and power. The localisation of faults has been very full 
investigated, including the different d in which the various meth 
are affected by the presence of a second fault or of general leakage. — Extract 


from Preface. Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 118. 

% SUBMARINE OaBLE-LAYING AND HzPAIBING."—By H. D. Wilkinson 
M. I. E. E., &., fully illustrated: price 12s. 6d. 

TR STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING."—A. new work 
by Messrs. Н. К. С. Fisher and J. С. Н. Darby, with the above title, is 
now ready, price 68. net ; abroad, 6s. 3d. This work is intended to serve asa 
guide to o tors already in the tel ph service, and to those who desire 


to enter that service. t cable companies now insist that their 

operators and probationers s pass certain examinations in electrical 

то: The book is very fully illustrated. Second Edition ready in 
ovember. 


* LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of a set of 40 Elemen and Advanced Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Dr. J. A. Fleming, and will be found pt arent service to Teachers, Demon- 
strators and Students, The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student, Each Form is supplied either singly at 4d., or 8s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 58. 6d. net. ө complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 12s, 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. F 
Laboratory Notes and Forms.“ These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for & cheaper set for use at the day 
and evening classes at many of the technical institutes. These new F 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original seb. 


1 Dr. G. Gore, Third Edition. Price 2s., 


'" WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELzOTRIO Waves.”—By Dr. O. J. with many illustra- 


tions, Enlarged Edition, 28. 6d. net, 2s. 9d. post free. 
“ Егжотво Morva Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric e to mini 


pesi вепега power 5 рея а which the че has 
h experience, The is w on conteins 
280 illustrations. Price 10s. 6d., pon ioo ; abroad, is 


«Тив INCANDESCENT LAMP AND ITS MANUFACTURE.” — This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 78. 6d. ; abroad, ла 

„TRI STEAM ENGINB INDICATOR AND INDICATOR DiAGRAMS,"— Edited 
and enlarged by W. Worby Beaumont. Price Зв. 6d., post free. 

“Тип ART or ELEOTROLYTIO. SEPARATION OF METALA.'— A, second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

“Tam MANUFACTURE Or ELROTRIO LiGHT Carsons.”— A Practical 
Guide to the establishment of a Carbon Manufactory. . Fully illustrated. 
price 1s. 6d. ; post free, 18. 9d. 
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TN BIBLIOGRAPHY OF X. Rar LITERATURE AND RESEARCH, 1896-97.’ 
A valuable, up-to-date compilation. Being an attempt to the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information ing upon the whole subject of electrical 
discharge research. Price 5e., post ; abroad, 5e. 3d. 

"LocALISATION or Faurrs M ELzorBI0 Ілант Mains.”—By Е. O. 
Raphael Price 5s., post free; abroad, бе. 6d. Prospectus on application. 

% ELECTRICAL ENGINEERING FORMULAE," а pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. A 
fine paper edition with wide margins for notes cen also be supplied. 
Price > post free, 18e. ; abroad, 13а. 6d. New Edition in the press. 

"THE ALTERNATB CURRENT TRANSFORMER,” Vol L—By Prof. J. A. 
Fleming, M.A., D. So., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

* ELEOTRIO LAMPS AND ELzoTRIO LIGHTING,” by Prof. J. A. Fleming, 
M. A., D. So., F.R.S., is handsomely bound, and original illustra- 
tions, designs, initials, &o. Price 7s. 6d., post free. 

‘Tae ELEOTRICIAN" Рвмева. —Іп Two Volumes Vol. I., Theory. 
Vol. IL, Practice. Price, stout paper cover, 2s. 2d. each, post free ; olo 
9s. 9d. Single Primers, 8d. each, post free. 

"ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., price 
12s. 6d. ; post free, 18s. Nearly ready. 

* DRUM ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on applioation. 

“Тнв POTENTIOMETER AND ITS ADJUNOTS": A Universal Syatem of 
Electrical Measurement.—By W. С. Fisher. Fully illustrated. Price 6s., 
post free; abroad, бв, 6d. Digest post free. 

'"MorIvB POWER AND GEARING FOB ELEOTRICAL Leser se со 
E. Tremlett Oarter, O. E., M. I. E. E. Price 12s, 6d. post free; abroa 
13а. 6d. Prospectus post free. 

‘ TuE MANUFACTURE OF CARBONS FOR ALL ELEOTRICAL PURPOSES.”— 
By Francis Jeb In the Press. 

" SgooNDARY BATTERIES, THEIR DESIGN AND MANUFACTURE."— Ву E. J. 
Wade. In the Press. 

* PRACTICAL TELEPHONY.”—By Dane Sinclair and Е. C. Raphael. Jn 
the Press. 

„% PRIMARY BATTERIES: THEIR CONSTRUCTION AND Uszg."— By W. R. 
Cooper. In the Press. 

«Tug ELECTRICIAN? WIREMAN’S PockET-BOOK."—Zn the Press. 


“The Electrician" Electrical Trades’ Directory and Hand- 
book.—An important announcement in connection with the 1899 
issue of the Big Blue Book will be found in an advertisement 
on another page of the present issue, to which our readers will 
please refer. 


TENDERS INVITED. 


The Electric Lighting committee of the Salford Corporation 
invite tenders for the supply and erection of the following: e 
boilers, (2) engines, (3) dynamos, (4) boiler feed-pumps, (5 
mechanical stokers, (6) superheaters, (7) economisers, (8) con- 
densers, &c., (9) steam and water pipes, (10) cranes and weighing 
machines, (11) tanks, &c., (12) switchboards, and (13) booster. 
Further particulars are given in an advertisement in another 
eolumn, and specifications, forms of tender, &c., may be obtained 
from the borough electrical engineer (Mr. C. L. Turner), Walnese- 
road, Broughton. Tenders, addressed to the chairman of the 
Electricity committee, must be delivered at the offices of the town 
clerk (Mr. Samuel Brown), Town Hall, Salford, by Dec. 1. 


The Electric Lighting committee of the borough of Middlesbro’ 
require tenders for the supply and erection of the following 
lant :—(a) Lancashire boilers and accessories, mechanical stokers, 
feed pumps, injector, economiser and electric motor; (b) slow 
dsteam dynamos and accessories ; (c) condensing plant and pipe 
work ; (d) overhead travelling crane ; (е) switchboard and instru- 
ments ; (f) accumulators ; (g) trenching, cables, &c. ; (h) meters. 
Further particulars are set out in an advertisement in another 
column. Specifications, &., may be obtained at the offices of 
Mr. R. Hammond, consulting engineer to the Council, 64, Victoria- 
street, Westminster, S. W., after Nov. 2. Tenders to the town 
clerk (Mr. Geo. Bainbridge), Municipal Buildings, Middlesbro’, 
by Tuesday, Nov. 29. 

The Great Northern Railway Co. (Ireland) invite tenders for (1 
Lancashire boilers; (2) engines, dynamos, pumps, steam an 
exhaust pipes, &c., cranes, feedheaters and tools; (3) switchboards. 
Further particulars are set out in an advertisement elsewhere, and 
copies of specifications, &c., can be obtained from the secretary, 
Mr. T. Morrison. Specifications may be seen, but not obtained, 
at the office of Prof. A. B. W. Kennedy, 17, Victoria-street, West- 
minster, London, S. W. Tenders must be delivered at the offices 
of the Company, Amiens-street Terminus, Dublin, by the 19th inst. 

The Redditch District Council invite proposals for the wiring 
of premises on the hire-purchase or deferred-payment system. 
Further particulars are set out in our advertisement columns, and 
tenders are to be áddressed to Mr. J. A. McMullen, M.I.E.E., 
consulting electrical engineer, Hornchurch, Essex. 

As will be seen from our advertisement pages, the Glasgow Cor- 

ration invite tenders for providing and erecting switchboards and 
instruments at the new electricity works, Port Dundas. Copies of 


the specification, &c., may be had from Mr. W. A. Chamen, city 
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electrical engineer, 75, Waterloo-street, Glasgow, and tenders must 
be lodged with the town clerk (Sir J. D. Marwick), City Chambers, 
Glasgow, not later than Monday, Dec. 5. 


The Glasgow Corporation also invite tenders for the supply of 
about 800ft. of cast-iron pipes (21in. diameter) and certain cast- 
iron pipes (22in. and 29in. diameter), with special castings for the 
electricity works at Port Dundas. "Tenders to town clerk, by 
22nd inst. 

The Electric committee of the Belfast Corporation require tenders 
for the dudas ano erection of four 400-kilowatt steam dynamos. 
Some particulars are given in an advertisement on another page, 
and specification, &c., can be obtained of the city electrical 
engineer (Mr. Victor A. H. McCowen). Tenders to Sir Samuel 
Black, town clerk, Belfast, by noon of Thursday, 17th inst. 

The British Electric Traction Co. (Limited) require tenders for 
about 400 tons of about 4in. cast-iron socket and spigot pipes for 
electric cables, with about 400 large socket and spigot bell mouths. 
See advertisement. 

The Shoreditch (London) Vestry invite tenders for three months’ 
supply ү! coal to the electricity station. Tenders to clerk by 

ov. 14. 

The Hornsey District Council invite tenders for the supply and 
erection of electric lighting plant at the Council’s central public 
library, Tottenham-lane, Hornsey. Tenders to Mr. F. D. Askey, 
by Nov. 7. 

The Hornsey District Council also invite tenders for the supply 
of 1,500 cast-iron telephone pipes and 30 telephone pit covers. 
Tenders by Nov. 7. 

The Corporation of Barrow-in-Furness invite tenders for the 
supply and erection of cast-iron lamp columns, arc and incandescent 
lamps, automatic switches and fittings. Tenders to Mr. С. F. 
Preston, Municipal Offices, Barrow-in- Furness, by noon of Nov. 14. 

The Belfast Harbour Commissioners require tenders for the 
supply of nine iron latticed - built electric light masts, 70ft. high from 
the ground lines with suitable base, Tenders to Mr. W. A. Currie, 
Harbour Office, Belfast, by Nov. 14. 


The Edinburgh Corporation invite tenders for the following 
plant for their electric lighting station in McDonald-road :— 
(1) Marine type boilers and mechanical stokers, (2) ines and 
dynamos, The engines must be of the Willans or Bellise type. 
Tenders to the offices of the town clerk (Mr. Thomas Hunter), 
Town Hall, Edinburgh, by Nov. 14. 

The Leatherhead District Council invite offers from persons 
willing to take over their Electric rag eae Order (1898). Offers 
to reach Council Offices, Leatherhead, by Nov. 21. 

Tenders are invited for the supply and fixing of two engines and 
dynamos at the Southampton County Lunatic Asylum, Knowle, 
near Fareham. Tenders to Mr. John R. Wyatt, Knowle, by Nov. 16, 

Tenders are required by the Wimbledon District Council for the 
supply, delivery and erection of transformers and acoessories. 
Tenders to Mr. W. H. Whitfield, Wimbledon, by 5 p.m. Nov. 7. 

The Kast Indian Railway Co., Nicholas-lane, London, E.O., 
invite proposals for the supply of 18 instruments for nine blocks (for 
single line) ; 80 instruments for 41 stations (for double line), and six 
spare instruments. Tenders to secretary by 1 p.m. Nov. 23. 

The Paving and Highways committee of the Manchester Corpo- 
ration require tenders for the laying of a system of underground 
telephone pipes, &c. Tenders by 5 p.m. Nov. 8. 

The Cheshire Lines committee require tenders for various stores, 
including telegraph materials, instruments, wire, &c. Tenders to 
secretary, Central station, Liverpool, by Dec. 2. 

Tenders are invited for lighting the Sailors’ Orphans’ Homes, 
Kilmalcolm, N.B., by electric light, gas, or oil. Particulars from 
Messrs. D. and Н. Barclay, 245, St. Vincent-street, Glasgow. 

The Consul-General of the South African Republic, Amsterdam, 
requires tenders for the supply of telegraph insulators and spindles. 
Tenders by 12th inst, to 9, Nicolaas Witsenkade, Amsterdam. 

The Municipal Authorities of Cebreros (Avila, Spain) invite 
tenders until Nov. 10 for the concession for the electric lighting of 
the town for 15 years. Particulars from and tenders to el Secretario 
del Ayuntamiento. 


TENDERS RECEIVED AND ACCEPTED. 


The Sheffield Corporation have affirmed the contract for points 
and crossings to be supplied by Messrs. Askham Bros, and Wilson, 
for use on the Sheffield tramways. 

The Burnley Corporation have accepted the tender of the Burnley 
Ironworks Co. for the supply of steam piping for the electricity 
department, at £400. The tender of Leach's, Limited, has been 
accepted for mechanical stokers. 

The Bedford Town Council have accepted the tender of Mr. J. 
` Source for the supply of ironmongery for the electric lighting works 

at £11. 158. 10d. The tender of Мт. С. Mence Smith has also been 
accepted for the supply of chandlery at £15, 19s, 4d. 


The tender of T. Medcalf, Limited, of Bradford, has been accepted 
by the Edmonton Board of Guardians for the electric lighting of 
the workhouse at £2,460. 

The Gas and Electric Lighting committee of the Aberdeen Town 
Council have accepted the tender of the Callender Co. for the 
supply of cables, and that of Mr. Alex Spark for house main services. 

The Electric Lighting committee of the Hull Corporation have 
accepted the tender of Thomas Parker (Limited) for a dynamo at 
2158 and of W. H. Allen, Son and Oo. for a steam engine at 

2,150. 


APPOINTMENTS VACANT AND FILLED. 


The London County Council invite applications for the position 
of chief officer of tramways. Salary £1,500 per annum. Appli- 
Suona to the clerk, County Hall, Spring-gardens, S. W., by 10 a.m., 

ov. 14. 

Agents are required by Messrs. W. M. Still and Co., of 24, 
Charles-street, Hatton Garden, London, E.C., for the sale of the 
„Still“ incandescent electric lamp in all parts of England. See 
advertisement. | 

Agents in this country are required by M. А. Larnaude for the 
sale of incandescent lamps of his manufacture. See advertisement. 


The Electric Light committee of the Southampton Town Council 
have appointed Mr. F. Hardress Ohaplin (at present chief assistant 
engineer at Portsmouth) to the ee of borough electrical 
engineer, in succession to Mr. J. H. Lee, at a salary of £250 per 
annum. 


Mr. Thomas Reid, of Dundee, has been appointed to the post of 
head teacher of the engineering department at the Birmingham 
Municipal Technical School, 


BUSINESS NOTICES. 

Messrs. Gambrell Bros., electricians and manufacturers of scien- 
tific instruments and spparatus, have taken premises at 17, Giltepur- 
street, London, E.C. The new firm announce that they have had 
large practical experience in electrical testing and scientific instru- 
ments and that all work entrusted to them will be executed under 
the personal supervision of members of the firm. 

Messrs. J. G. Goulding and G. F. Rimmer (trading as Goulding, 
Rimmer and Co.), electrical engineers, 8, Drury-buildings, 23, 
Water-street, Liverpool, have dissolved partnership. 

Mr. Frederick William Ames has withdrawn from the partner- 
ship of Ames, Garrard and Co., art metal workers, Ko., 1 and 2, 
Goldne -place, Harrow-road. Debts by Messrs. F. T. Ames and 
W. C. rard, who continue. 


As already announced in these columns, the business of George 
F. Milnes and Co., Birkenhead, has been turned into a limited 
liability company. The new company, which has adequate capital 
for filling all contracts for tramway and light railway rolling stock, 
has taken over all the stock and assets of the old firm. Mr. G. F 
Milnes and Mr. A. Hughes ocoupy the positions of managing 
director and director of the car construction department in the 
new company. The partnership hitherto existing between Messrs. 
Milnes and Hughes has been dissolved. 


Messrs. Williamson and Joseph notify that Mr. A. E. Bennett 
is no longer in their employ. 

The offices of Le Carbone, of Carteret-street, Queen Anne’s- 
gate, S.W., will, from the llth inst., be removed to 36, Lime- 
street, London, E.C. 

Thomas John Palmer and Russell Oswald Wright, trading as 
electricians, &c., under the style of Russell O. Wright and Co., at 
Blackburn and Darwen, Lancs., have dissolved partnership. Debts 
by Mr. Palmer. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Mr. J. Н. Fox, c/o Wm. Gray and Co., Hull, has been 
appointed trustee in the bankruptcy of C. H. Kitching, electrical 
engineer, &c., 20, St. Hilda-street, 172, Beverley-road, and 42, 
Chariot-street, Hull. 

In the London Bankruptcy Court on Tuesday, a receiving order 
was made against Claude ашып, electro-chemist, metallurgist, &о., 
lately carrying on business at 66, Old Broad-street, E.C., and 
residing at Hamilton-terrace, St. John’s Wood, London. It was 
alleged as the act of bankruptcy that debtor has departed out of 
England with intent to defeat or delay his creditors. It is further 
reported that debtor, when leaving England, had in his possession 
£5,000 in Bank of England notes, a large sum in gold, and a large 
quantity of bearer bonds in American railways. The amount is 
variously given from £15,000 to £70,000. 

A statement of affairs in the failure of Jacob Gütmann, trading 
as J. Goodman and Co., shows liabilities £3,850. 153. 8d., defi- 
ciency ditto. The assets appear to comprise shares scheduled at 
£4,000, but of uncertain value. Mr. B. Newstead, 3, Church- 
passage, Guildhall, London, E.C., is trustee, with a committee of 
inspection. The bankrupt is 25 years of age, and started business 
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in 1893 as the Victoria Lamp Maintenance Co., and shortly after- 
wards, having inherited about £500, commenced trading as J 
Goodman and Co., electrical engineers and fittings dealers. On 
April 7 last the business, which was then insolvent, was converted 
into a private limited company, with debtor as managing director 
at £5 per week, and receiving 4,000 fully paid-up £1 shares. 
Failure is attributed by bankrupt to want of capital and losses in 
e. 


At a meeting of J. Goodman and Co. (Limited), electrical 
engineers and fittings dealers, on Oct. 12, it was decided to wind up 
the company voluntarily and to appoint Mr. J. F. Lovering, 3, 
Church-passage, London, E.C., liquidator. 

The public examination of E. A. Ingold, electrical engineer, 66, 
Wandsworth Bridge-road, London, S. W., was held last week at the 
London Bankruptcy Court.  Liabilities are given at £1,790. 10s., 
assets £2. Debtor commenced business at Ilford in 1892 with 
£100 capital, and had since traded at various addresses, alone and 
in partnership. Failure caused by loss of £1,000 at law, £200 in 
attempting to float a company, and a £300 liability attaching to one 
of his patents. Examination concluded. 


CATALOGUES, PRICE LISTS, &c. 


Messrs. Newsome, Pinching and Co. forward a price list of 
cast-iron accessible bends, arc lamps, &c. 


A list of scientific specialities patented and manufactured by 
Messrs. A. J. Beaumont and Co., of York, is to hand, and includes 
a number of automatic and hand-feed arc lamps, resistance frames, 
projectors, &c., for use for cinematograph displays, and for other 
purposes. | | 

A list of British-made machine tools, travelling cranes, hoisting 
tackle, &., for which Mr. Henry Pynegar, 5, Dowgate-hill, 
London, E.C., is agent, has been forwarded to us. Particulars are 
given of a large variety of English-made machines and accessories. 


Liquidation Petition.—A petition for the winding up of the 
Apostoloff Automatic Telephone Parent Syndicate (Limited) has 
been presented to the High Court by Messrs. J. A. White and 
Е. I. de Buriatte, 38, Holborn-viaduct, London, Е.С. The petition 
will be heard on 9th inst. 


Sale by Tender.—Mr. J. H. Thornton, liquidator of the National 
Company for the Distribution of Electricity by Secondary Generators 
(Limited), offers for sale by tender certain patents for secondary 
generators belonging to the said company. Tenders to Mr. Thornton, 
2, Warwick-street, London, W., by noon of Nov. 28. 


Enclosed Arc Lamp Patents.—We are informed that the 
Jandus Arc Lamp and Electric Co. have retained leading counsel 
and experts in connection with the case which is pending between 
themselves and Messrs. Beanland and Perkins over the ** Ajax " 
lamp. After the legal proceedings have started it is said to be 
unlikely that the company will grant further licences. 


The Strela Enclosed Arc Lamp.—Messrs. Krupka and 
Jacoby, of 61-62, Watling-street, London, E.C., forward us some 
particulars of the Strela enclosed arc lamp, for which they are 
agents in this country. The lamp is made for continuous or alter- 
nating currents, and is claimed to be of very simple mechanism, 
burning with one pair of carbons up to 200 hours. We learn that 
this lamp is in use by several electricity supply undertakings in this 
country. 

New Portable Testing Battery.— Messrs. Niblett and Suther- 
land send particulars of a new battery which they have recently 
introduced, for which lightness and compactness are claimed. 


** Cassier's Magazine. — The contents of the November issue of 
this magazine include Electric Г wer in Mining,” by John 
McGhie ; ‘‘ Mechanical Draught for Steam Boilers,” *' Pneumatic 
Grain Elevators and Conveyors,” Mine Timbering in the United 
States,” *'Coal Washing," *' Compressed Air on Warships,” The 
Distilling Ship ‘Iris’ for the United States Fleet," and a 
biographical sketch of Sir William Arrol. 


_ Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Oct. 26 to 
Nov. 1, with the porta of destination :— 

Argentina —Buenos Ayres, £797 (including £474 telegraph material). 
Australasia— Adelaide, £51; Lyttelton, £17 ; Otago, £65 ; Rockhampton, 
£8; Sydney, £446. Belgium—Antwerp, £35; Ostend, £45. Brazil— 
Rio Janeiro, £186. Burna—Rangoon, £49.  Ceylon— Colombo, £72. 
China—Shanghai, £14; Tientsin, £80. Egypt- Alexandria, £40; Port 
Said, £11,520 (telegraph cable). France—Boulogne, £216; Paris, £25. 
Germany—Hamburg, £50. — Holland—Amsterdam, £207; Hong Kong, 
£514. India—Bombay, £486; Calcutta, £188.  Jtaiy—Spezia, £121. 
Japan—Yokohama, £600. Malta—£47. Mexico—Vera Cruz, £51 
Norway—Christiania, £150; Christiansand, £46. — Russia—Helsingfors, 
£19. Siam—Bangkok, £270. South Africa—Cape Town, £271 ; Durban, 
£135 ; East London, £10 ; Port Elizabeth, £198 (including £180 telegraph 


material),  Spain—Santander, £7. Sweden—Gothenburg, £46; Stock- 
holm, £613  Turkey—Constantinople, £14. Uruguay—Monte Video, £3 
(telegraph material). Total £17,710, against £10,354 in the corresponding 
week last year (Oct. 27 to Nov. 2). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Alleged Fraud.—Ernest John Thomas, alias Ward Thomas, 
electrical engineer, of Drayton House, Laira, Plymouth, was again 
brought up at Exmouth Police Court, on Thuraday, on the charge of 
obtaining goods from various electrical and engineering firms by 
false pretences, Accused was committed for trial. 

Arbroath.—The Town Council have decided in favour of applying 
for electric lighting powers. 

Aston.—The question of utilising the heat from the refuse 
destructor in the generation of electric current has been reported 
upon by Mr. J. C. Vaudrey, of Birmingham, who points out that 
the saving effected by using the destructor heat would be apparent 
only in the early stages of the supply, as on the demand becoming 
greater the dependence on coal will increase, and a point will be 
reached when the saving by the use of the destructors will be more 
or less lost. Mr. Vaudrey does not, however, condemn the 
proposal to utilise the destructor heat for a smaller plant to be used 
in connection with the yard lighting. The council are recommended 
to provide a plant for lighting the buildings, yard, and fire-station 
at Chester-street. The whole work of improving the present 
destructor, building new cells, and providing electric plant, is 
estimated to cost £11,500, and application is to be made for powers 
to borrow this sum. 


Barnsley.—A Local Government Board inquiry has been held 
into the application of the Town Council to borrow £25,000 for 
electric lighting purposes. The town clerk (Mr. H. Horsfield) gave 
evidence in favour of the application, and the consulting electrical 
engineer (Mr. T. L. Miller) gave technical details of the scheme. 
It was proposed to lay down plant capable of supplying current to 
the equivalent of 6,000 h.c.p. lamps. The three-wire system of dis- 
tribution would be employed, and the plant would be so designed 
as to supply current for tramway purposes. Provision had been 
made 80 that the available capacity of the plant could be doubled 
for an expenditure of £2,000 on plant and £500 on buildings. There 
was no opposition. 

Bath —At a meeting of the Electric Lighting committee last 
week, Mr. R. Hammond presented his monthly report on progress 
in the erection of the electricity works. The first set of generating 
plant had been working satisfactorily for some weeks, and the 
second set would be running about Christmas. The question of 
introducing electric tramways has been referred to the Works and 
Surveying committees for consideration and report. 

Belfast.—At the meeting of the Electric committee last week, 
the city electrical engineer (Mr. V. A. H. McCowen) submitted an 
estimate of the cost of laying mains from the station to Mount- 
pottinger Junction. One side of the route would cost £2,178 ; 
both sides £3,477. The matter will come before the next meeting. 


Brentford.—The Highways committee, at a meeting of the 
Middlesex County Council, reported having considered drawings 
from the London United Tramways (Limited) in connection with 
electric tramways for Brentford, Hounslow, Hanwell and Acton. 
The committee approved these plans, and this approval has been 
endorsed by the Council. 


Brentwood.—The Parish Council is not satisfied with the presen 
lighting arrangements, and the Lighting committee has been 
instructed to obtain information concerning electric lighting. The 
Council have decided to oppose any application for a provisional 
order for the district. 

Buenos Ayres.—The Capital Tramways Co. has now 144 miles 
of tramways in this town which are operated electrically, the section 
between Comercio and the Government House, Plaza de Mayo, 
recently under conversion from horse to electric traction, having 
been inaugurated on the 27th ult. La Capital (Extensions) Com- 

any successfully inaugurated their electrical service out to the 
Nuevo Chicago on Sept. 11. 

Chelsea (London).—The Lighting committee of the Vestry are 
considering an offer by the Chelsea Electricity Supply Co. to pro- 
vide current for public lighting at cost price. The Vestry could 
provide the necessary arc lamps, standards, &., or the company 
would provide the necessary capital therefor (for a 14 years’ agree- 
ment), charging 6 per cent. per annum, and a renewals fund to 
provide for the replacement in 20 years. Repairs of lamps, 
standards, mains, &c., would be at the cost of the Vestry. 

Chichester.—The city surveyor has been instructed to prepare 
a report for the City Council on electric lighting for the streets. 

Church Lighting.—St. Mildred’s Church, Bread-street, London, 
is now lighted electrically.— The eleotric light has recently been 
introduced into St. John’s Church, Hastings. The vestry and 
school are also lighted electrically. 


THE ELECTRICIAN, NOVEMBER 4, 1898. 


59 


Colombo (Ceylon).—The Fort will shortly be lighted electrically. 
The contractors (Messrs. Boustead Bros.) hope to have the work 
completed by Jan. 1. Thirty Jandus arcs will be employed. 

Diss.—The Town Council have received from Mr. Napier 
Prentice, Secretary of the Suffolk Electricity Supply Co., a request 
for permission to erect overhead electric wires in the district. A 
decision has not yet been come to, but no opposition is likely to arise. 

Dublin.—Sir F. Marindin opened an inquiry here on Wednesday 
into the application of the Dublin United Tramways Co. for 
authority to increase the speed of the electric trams on their Dublin 
and Clontarf and Dublin and Dalkey sections. In opening the 
inquiry, Sir F. Marindin said that in the case of the Clontarf line 
there was no limit of speed specified in the Order, and the Board 
of Trade had now to decide what a safe speed meant. As to the 
other line, the Board were advised that as eight miles an hour was 
the scheduled speed, it was outside their powers to increase that 
maximum. Therefore the company went for an Act last year and 
obtained it, and under that Act the Board of Trade had now the 
power to increase the speed to whatever they thought safe. But 
they must not exceed the maximum speed allowed on the Clontarf 
line. It was decided to deal with the Dublin-Clontarf section of 
the application first. The Clontarf Commissioners had passed a 
resolution that the speed of the trams should not at any time 
exceed 10 miles an hour. The county inspector of the Royal Irish 
Constabulary (Mr. е) said in his opinion the cars could be 
allowed with safety to travel at 12 miles an hour. At night the speed 
should not exceed 10 miles an hour. Several other witnesses 
concurred. Mr. Campbell, Q.C., M.P., who appeared for the 
Dublin, Wicklow and Wexford Railway, to oppose the application, 
contended that sufficient notice of the holding of the inquiry had 
not been given. Sir F. Marindin said he would close the inquiry 
as to the Clontarf line. The inquiry into the other section would 
be postponed in order that a fortnight’s notice might be given. 

Dudley-Wolverhampton Tramways.—The purchase of the 
Dudley, Sedgley and Wolverhampton tramways by the British 
Electric Traction Co. is almost completed. The Company will 
continue to work the existing lines by steam until the work of 
reconstructing and electrically equipping the Dudley-Stourbridge 
line is completed. It is proposed to unite the Dudley and Stour- 
bridge line with the Dudley and Wolverhampton line by extending 
the latter in two directions, from Priory-street and Stone-street 
and from Wellington-road. The method of construction and equip- 
ment of the Dudley, Sedgley and Wolverhampton line will be the 
same as that adopted on the line from Dudley to Stourbridge. 

Electricity in the Printing Office.—The Rangoon Times has 
now 12 English cylinder printing machines worked by electric 
motors, these latter made in the States. 

Electric Railways in Shanghai.—This plan for these railways 
contemplates about 18 miles of railways on the overhead trolley 
system. The routes are to be three in number, viz. :—(1) From 
the French waterworks along the Chinese Bund (if practicable), 
and thence along the French and English Bunds, to the point by 
way of Broadway, Seward, and Yangtzepoo roads; (2) From the 
Bund to the Bubbling Well, by way of the Kiukiang, Kiangse, 
Hankau, and Nankin roads ; (3) From the Shanghai station of the 
Woosung-Shanghai railway to the west gate of the Chinese city. A 
concession is to be given for the construction of the line and all 
accessories to the Shanghai Tramway Company. The concession is 
to be for 30, 40, or 50 years, according to the tender the ratepayers 
may decide to accept, and the company is to pay the council a per- 
centage of the total gross receipts for the period of the concession. 
Notification to tenderers by public advertisement will follow in due 
course, and the tender finally selected will be submitted to the 
ratepayers for ratification. 


Electric Trains in Belgium.— An experimental trial of an elec- 
trically-drawn train has just been made on the Brussels-Liége 
railway system. A special train made the journey between 
Renory-Liege and Tirlemont, and back, stopping on the way at the 
principal stations. The experiment was, it is reported, a complete 
success, and the substitution of electricity for steam, at any rate 
on one of the fast day trains to begin with, is mentioned. 

Employers’ Liability.—At Brompton (London) County Court a 
labourer named Pearson succeeded in obtaining compensation for 
an accident which took place in May last at the works of the 
Charing Cross and Strand Corporation, Commercial-road, Lambeth. 
Pearson was wheeling a barrow of cement along some planks, which 
owing to the wet had warped, when the wheel of the barrow fell 
between and Pearson was overturned. His wages were £1. 9s. 2d. per 
week, and he claimed £150, obtaining a judgment for £60 and costs, 

Erith.—A special meeting of the District Council was held last 
week to sanction an application to the Board of Trade for a pro- 
visional order. A formal resolution authorising that application 
was unanimously agreed to. 


Exhibition.—There is to be a provincial exhibition at Ghent in 
the summer of 1899, at which a section will be devoted to lighting, 


from the executive committee, 47, Boulevard Léopold, Ghent, 
Belgium. 

Fiji.—Among the public works in course of construction in Fiji 
is а telephone line 100 miles in length, from Suva to Ba, through 
Kausori, Viria, Vunidalva and Nadarivatu. The line is to be 
worked by the Government, the Colonial Sugar Refining Co. and 
the Union Steamship Co. 

Glossop.—The Town Council have decided to apply for a provi- 
sional order. The question of transferring the order to a company 
will be considered at a special meeting of the Council on Wednesday 
next. | 


Grays (Essex).—Mr. А. Н. Preece has been appointed consulting 
engineer to the District Council at a fee of 50 guineas. 

Great Yarmouth.—A special meeting of the Town Council was 
held on Monday to consider a scheme for the construction of electric 
tramways in the town, at an estimated cost of £40,000. The total 
length of the projected lines is 3? miles. Current will be supplied 
from the Corporation’s mains, and the lines will be equipped on the 
overhead system. The Council are in favour of the project. 

Hull.—A Local Government Board inquiry was held here on 
Tuesday into the application of the Town Council to borrow, amongst 
other sums, £26,000 for electric lighting purposes and £4,103 for a 
refuse destructor. Evidence in support of the application was 

iven by the Town Clerk, the City Engineer, and Councillor 
kinner, and technical details were submitted by Mr. A. S. Barnard, 
the borough electrical engineer. 

Mr. Barnard has prepared a report, in which he states that 
the demand for current renders it necessary to again consider the 
question of making additions to the generating plant. Before the 
winter of next year, the plant will be insufficient to meet the 
demand, and it is necessary to place the orders for the engine and 
dynamo now and the remaining plant later. He recommends that 
application be made for sanction to & loan of £16,000 for these 
extensions, and the Electric Light Committee have endorsed his 
recommendation. 


Ilfracomboe.—The Town Council have invited the local gas com- 
pany to make an offer for the transfer of the Ilfracombe provisional 
order. A London company has already submitted terms for leas- 
ing the order, but members seem disposed to give preference to the 
local company. 

Kirkcaldy.—A unanimous resolution in favour of applying for a 
provisional order was passed by the Town Council on Saturday. 


Lambeth.—The Vestry have decided to defer for a week the 
question of appointing a committee of eight members to investigate 
the statements and charges made in connection with the transfer of 
the Vestry's provisional order. At the next meeting Mr. Price 
will move that those members who voted against the Vestry exer- 
cising its electric lighting powers be asked to sign an undertaking 
to take no legal or other action if Messrs. Hubbard, Wightman and 
Lock will attend the committee and state particulars of the infor- 
mation which they declare to be within their knowledge. 


Law Courts (London).—The electric light has now been laid on 
at the quadrangle entrance and for the whole of the basement of 
the main block of the Royal Courts of Justice. In a short time the 
whole of the Courts will be lighted electrically. 

Light Railways.—It is proposed to construct an electric tram- 
way for Esher, Ditton, Surbiton and Kingston-on-Thames. The 
promoting syndicate offer to take current from the Kingston Cor- 
poration, and the lines, if the sanction of the interested local 
authorities can be obtained, will be equipped on the overhead 
trolley system. 

The Light Railway Commissioners recently held an inquiry into 
the application to construct a light (electric) railway from Redditch 
to Astwood Bank. The Redditch District Council opposed the 
scheme, on the ground of the narrowness of one of the main streets, 
and the Commissioners intimated that the objection was a vital one. 
Efforts are being made to induce the Council to reconsider their 
attitude. As a result of negotiations, the Council, who favour 
generally the principle of the scheme, have decided to approach the 
owners of 1 in the narrow thoroughfare. 

The Atherton District Council have unanimously resolved to 
support the scheme for the construction of a light electric railway 
from the terminus of the St. Helen’s tramway system to Bolton. 


Lincoln.—The City Council decided on Wednesday to apply to 
the Local Government Board for sanction to borrow a further 
£19,000 for electric light extensions. Alderman Page said they 
applied to the Local Government Board to borrow, and it was 
stated that they proposed to spend £22,000, It was satisfactory to 
know that that expenditure for what they proposed to do was not 
likely to be exceeded, and that there was every probability that 
towards the end of the month the Corporation would be in a position 
to commence electricity supply. A considerable extension of plant 
would be necessary if the requirements of the year 1899 were to be 
reasonably met, and additional capital would be required. £19,000 


heating and ventilating apparatus. All particulars can be obtained ! would enable them to increase the mileage of cables from four to 
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something like 10 miles, and would also enable them to increase 
the capacity of the station from the equivalent of 5,000 to 18,800 
8 c.p. lamps. 

Llandudno.—The Electric Light committee of the District 
Council have decided to switch on electric current for the first time 
to-morrow (Saturday) evening. The formal opening of the works 
has been postponed until the spring of 1899. 

London County Council.—At Tuesday's meeting the Finance 
committee reported on an application from the Newington Vestry 
for a loan of £50,000, трал оп the instalment system within 
42 years, to defray the cost of the installation of the electric light 
in the parish. The Vestry asked that £10,000 be advanced at 
once, and they proposed to take up the remaining £40,000 in 
instalments of £10,000 as required, and to postpone the repay- 
ments for five years in each case, from the date of the advance. 
This was the first case in which the Council had been asked to 
sanction the postponement of repayment, and the committee 
thought that such a postponement might in certain cases be allowed, 
but were not prepared to recommend that the repayment of the 
instalments should in this instance be deferred for so long a period 
as five years. The Vestry had agreed that the repayment of 
principal should be postponed until after the expiration of three 
years from the date of the advance of the loan, and the committee 
recommended that the loan be made on those terms. Approved. 
A further loan of £10,470 (balance of a loan of £22,949 to defray 
the cost of the purchase of land and the installation of electric light 
in the parish) was made to the Shoreditch Vestry. 


Malta.—£9,123 was collected as revenue from the municipal 
electric lighting undertaking in 1897, against £347 in 1896 (the 
station was opon for one month). Nearly £7,000 of this sum was 
paid by the Government for street lighting, and a further portion 
for the lighting of military and public buildings. The cost of street 
lighting in Malta by the adoption of electricity has somewhat 
increased, but general satisfaction is expressed at the vastly 
superior lighting which is now a conspicuous feature of the main 
thoroughfares. 


Newington (London).—At the meeting of the Vestry, last week, 
the Electric Lighting committee brought up a report recommending 
the appointment of Mr. J. H. Lee, late borough electrical engineer 
at Southampton, as electrical engineer to the Vestry at a salary of 
£250 per annum. Considerable discussion ensued, and eventually 
it was decided to advertise the position, and that a salary of £250 
a year be offered. 

Newmarket.—The Newmarket Electric Light Co. hope to be 
able to commence supply in December. 


Orrel (Liverpool).—An interesting experiment is being made in 
this district by Mr. Jones, proprietor of large brickworks, in the 
lighting of the houses of the workmen employed at the works. For 
the accommodation of his workpeople and others, eight streets have 
been formed, with 76 houses in each, or about 600 in all. It is 
Mr. Jones's intention to supply electric current to each of the 
houses, which are rented at 5s., 7s. and 8s. per week. The esti- 
mated initial cost of the electric lighting installation to supply 
between 2,000 and 3,000 lights is estimated at £3,000. To the 5s. 
house two 8 c.p. lights will be allotted, to the 7s. house three lights, 
and to the 8s. house four. These will be supplied at a charge, 
including the fittings, of 3d., 6d. and 9d. per week respectively. 


Police Telephonic Communication.—Attention is called to the 
remarkable fact that neither the City nor the Metropolitan police 
services are in telephonic connection with the system of the 

National Telephone Co., so that in the event of a police officer 
being hastily required it is necessary to either telegraph or employ 
a messenger. Seeing that the telephone is available in thousands 
of places where prompt assistance could be obtained if this tele- 
phonic communication were established, it seems most remarkable 
that this connection has not been made before now. It is also 
asserted that the Metropolitan Fire Brigade arrangements, so far 
as the telephone is concerned, are of a somewhat primitive 
character. 

Portobello.—A lengthy report on the subject of the motive 

7 0 to be used on the Portobello tramways is just published. 
The report is by Prof. A. B. W. Kennedy, and was presented to 
the Edinburgh Corporation as far back as February last. 

Provisional Order Notices. —The District Councils of Knutsford 
and Rugby, and the Vestry of St. Mary Abbotts, Kensington, 
London, give notice of intention to apply for provisional orders. 

Rathmines and Rathgar (Dublin).—A Local Government Board 
inquiry will be held here on Monday into the application of the 
Township Commissioners to borrow £50,000 for electric lighting 
purposes. 

Retford.—The Town Council decided on Monday to apply for a 
provisional order. An arrangement has been made with a compan 
for carrying out the provisions of the order as soon as it is obtaine 

Sebastopol (Russia).—This town is provided with an excellent 
electric lighting installation and also with electric tramways. The 


necessary capital for these ventures was subscribed by French and 
Belgian capitalists. This is, a correspondent writes us, another 
case where the British contractor has been forestalled. 

Sheffield.—The Tramways committee of the Corporation have 
decided that, as soon as the whole of the electric cars are running, 
advertisements on these cars shall be entirely discontinued. 

Shoreditch (London).—The Lighting committee have considered 
& report from Mr. Newton Russell, the chief electrical engineer, 
concerning applications for the supply of electric current from the 
Haggerston district. From a personal canvass, it has been found 
that more than a sufficient number of persons had promised to take 
a supply to justify putting down a sub-station in that locality, which 
the committee recommended should be done, at a oost of £2,200. 
The recommendation was adopted. The committee further recom- 
mended the purchase of a further supply of meters, at a cost of 
£520. Approved. The Lighting committee have been empowered 
to advertise for tenders for the sinking of a well at the Coronet- 
street works. 

Siam.—General complaint is made of the deplorable condition of 
the telegraph lines in Siam and the consequent lack of telegraphing 
facilities. In the southern districts the lines are down in all 
directions. The short subaqueous cable connecting the mainland 
with the island of Koh-si-chang, in the Gulf of Siam, where large 
steamers load, was laid last year, and has been found of great 
servioe to commerce ; but regarding the land lines complaints are 
general. 'The telegraph and postal department of Siam are 
Separate, to which fact the unsatisfactory condition of things is 
attributed. It is suggested that the appointment of a оар 
European officer to take entire charge of the land lines would have 
the effect of speedily improving matters. 

Sleaford.—A meeting of the Tradesmen’s Association was held 
last week to consider the question of improving the lighti 
arrangements. An electrical engineer was present and answer 
questions as to the cost, &c., of electric lighting, and eventually 
it was resolved to ask the District Council to appoint a sub-com- 
mittee to go fully into the matter, in order that a definite 
scheme might be brought forward. Should the Council decline 
the overtures of the Association an attempt will be made to form a 
local company to establish electricity works. 


South Africa.—A company, entitled the Umtali (Rhodesia) 
Electric Power Company (Limited), has been formed with a capital 
of £25,000 for putting down an electric water-power mining plant 
at the Penhalonga gold mines, Rhodesia. The plant is to consist 
of five 100 н.р. and two 50 н.р, dynamos, and five motors of 
50 в.н.р. each, besides two 250 н.р. Pelton water wheels. 

The Cape Town Council are about to place an order with the 
Jandus Co. for the supply of 30 enclosed arc lamps. 


Southampton.— The Town Council have rescinded their recent 
resolution in favour of adopting the overhead trolley system of 
traction on the tramways, and the Tramways committee have been 
given 12 months’ further time in which to investigate the most 
suitable form of traction for the lines.. 


Steam Omnibuses.—Mr. E. H. Bayley presided on Monday at 
a meeting of the London Steam Omnibus Co., and expressed his 
full confidence in the future of the concern, The company work 
the French De Dion steam-car engine, as well as the German 
Daimler petroleum machine. It was stated by the Chairman that 
the steam 'buses can be worked at a cost of about £9. 103. per bus 
per week, against £15. 103. for a horse-driven vehicle. It was 
announced that 14,800 shares of £10 each had been allotted, and 
that two steam and two petroleum 'buses had been built for the 
company. 

Sydney (N.8.W.)—The telephone is increasing in favour in this 
city. А large number of applicants have applied, both in the 
city and suburbs. In A t 113 connections were made—30 
central, 70 branch, and 13 country exchange lines. The totals for 
June and July were 134 and 140 respectively. Since Jan. 1 the 
number has been 1,367, the total number at the end of Sept. was 
7,745. The number of telephones in use at the end of August was 
8,677. The receipts from the Newcastle line for August were 
£75, 12s. 6d., bringing the total revenue from the line for the eight 
months during which it had been established up to £464. 7s. 6d, 
During the months of June and July the receipts from the same 
source were £76. 18s, 9d. and £67. 13s. These figures are considered 
highly satisfactory. The telephone service is under Government 
control. 

The Telegraph in the Congo Free State.—The expedition of 
Mr. D. Mohun, which will as previously announced in The 
Electrician, construct the telegraph line from Lake Tanganyika to 
Stanley Falls, has now completed its number, and has left Zanzibar 
for the interior. 'The expedition is elaborately organised and 
equipped, and numbers, it is said, 12,000 persons. 

Twickenham.—4A discussion arose at the meeting of the District 
Council, last week, upon the advisability of allowing a company to 
obtain a provisional order for the district. The usual arguments 
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for delay were used, and Mr. Webb asserted that ‘‘ electric lighting 
was now in its infancy ”—а remark which shows he is up to date. 
No decision was arrived at by the Council. 

Water Power Utilisation in Canada.—The Commercial Adver- 
tiser, of New York, states that work has been begun in connection 
with the ambitious plan of the Shewanagan Water and Power Co. 
for the development of the power of the St. Maurice River at the 
Shewanagan Falls, near Three Rivers. A contract has been let to 
Messrs. Barry, Ross and McRae for the construction of electricity 
generating plant, which will cost over $1,000,000, and take over a 

ear to complete. Besides supplying current for light and power, 
it is proposed to run an electric line to Three Rivers, 19 miles away, 
and the transmission of power to Montreal, 80 miles away, is also 
mooted. 


Winsford (Cheshire).—The District Council is at present con- 
sidering the advisability of adopting electric lighting, and it is 
probable that a provisional order will be applied for. 

Wolverhampton.—Ata special meeting of the Council last week 
Ald. Mander, chairman of the Lighting committee, said that the 
breakdown of the electric light on the previous Saturday was due 
to the fact that the Art Gallery transformer station was unsuitable 
for its purpose. It was so damp that water had to be pumped out 
of the transformer beds daily. He understood that this was due 
to the rain-water sewers being above the level of the atation, but 
certain alterations had now been made. With regard to the pos- 
sibility of the tramways being worked by electricity in the future, 
he thought that in addition to the £33,000 which was being asked 
for to extend the generating plant, another £5,000 or £10,000 should 
be granted to bring it further up to date. | 

Workhouse Lighting.—The Barton (Lancs.) Guardians have 
instructed Mr. G. R. Peers to prepare a report on electric lighting 
of the workhouse, and particularly as to the advisability of taking 
current from the Ecoles Corporation mains. 


Staff Dinner. —The annual staff dinner of the Electrical Power 
Storage Co. took place at the Holborn Restaurant, London, on 
Monday last, when 36 members of the staff sat down. Mr. 
J. Irving Courtenay, chairman of the company, presided, and was 
supported by Mr. Frank King. Music, singing and thought- 
reading interpersed the usual toasts. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained, 


APPLICATIONS FOR PATENTS. 

Nots.—The Spo ifications of Applications for Patents are not open to 
pu'lic inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is suffixed. 

| October 14, 1898. 
G. Ноокнлм. London. Improvements in electricity meters. 
S. WortHincton and R. J. CROwWLET. London. An improved 
system of electric traction. 
21,663. J. W. Swan. London. Improvements in or connected with incan- 
descent electric lamps. 


21,655. 
21,052. 


21,689. W. LaxcpoN-DaviEs, London. Improvements in induction motors. 
October 15, 1898. 
21,695. E. A. Srok ks, E. J. Srokks and R. J. CRowLEx. London. A cir- 
culating electric battery. 
21,715. J. FERGUsON and J. Wuits. Glasgow. Improvements in auto- 
matic means of breakiug electric circuits. 
21,716. W. THomson, Baron Kelvin of Largs. Glasgow. Improvements 


in electric measuring instrumenta. 
21,718. ENGLIsH INDUSTRIALS (LIMITED). London. Improvements in elec- 
tric arc lamps. (Elektricittäs Aktiengesellschaft, Germany.) 


21,755. Н. E. рогрніх. Liverpool. Tubes and fittings for electrical 
purposes, 
21,755. B. J. B. Mitts. London. Improvements in electric meters, parts 


of which are applicable to the reduction of friction of rotating 
shafts. (К. S. White, United States.)* 

21,758. Е. E. Слѕв. London. Improvements in systems of train control 
for electric motors. (Date applied for under Patents, &c., Act, 
1883, Sec. 103, April 12, 1898, being date of application in the 
United States.)“ : 

W. B. Porrer. London. Improvements in electric train systems, 
(Date applied for under Patents, &c., Act, 1885, Sec. 105, March 
31, 1898, being date of application in United States.)* 

October 17, 1898. 

E. Price. Portsmouth. A mercury contact for automatic 
switches or for knock over switches. 

J. E. De Marcay. London. Improvements in incandescent 
electric lamps. ; 

W. J. STILL. London. Improvements in storage batteries. 


21,759. 


21,785. 
21,829. 
21,835. 


61 


21,841. Srg&MENS Bros. AND Co. (ЇдмїтЕр), К. Dumas and G. S. Grix- 
STONE. London. Improvements in the armatures of multipolar 
dynamo electric machines.* 

Н. C. Hopcgs. London. Improvements in electrical safety fuses. 


October 18, 1898. 

21,866. L. HuPr&RLD. Manchester. Mechanical music instrument with 
tune combs and interchangeable discs provided with electric 
carbonic-acid or other motor power. 

21,906. A. SkrRoBANEK. London. A new or improved switchboard or 
frame for electro-physical experiments.“ 

21,941. Е. J. BEAUMONT. London. An improved electricity meter for 
registering the amount of current consumed on direct or on alter- 
nating current circuite. 

21,943. К. Happayn. London. Improvements in electrical contact 

breakers. (The Allegemeine Electricitáts Gesellschaft, Ger- 

many.)* 

21,944, О. D. Lucas. Improvements in multiple electric 
switches. 

21,947. Sremens BROS. AND Co. (LiurTED) and E. Ногмкв. London. Ап 
electric winch suitable for ash hoists and such like appliances.“ 

21,961. W. M. MonpEvy. London. Improvements in electric arc lampe 
specially suitable for projectors. 

October 19, 1898. 

21,974. S. O. CowrEnR.CoLEs. London. Improvements in the electro- 

| deposition of metals. 

21,985. J. Н. Kraus. Middlesbrough-on-Tees. A new and improved 
screwless casing for electrical wires. 

21,997. W. Snapson. Manchester. Improvements in or relating to the 
reflector fittings of incandescent electric lamps. 

22,027. P. W. NORTHEY and the ErLEcTRIC MotivE Power Co. (LIMITED). 
London. Improvements in and relating to electricity meters. 

22,036. 

22, 037. 


21,842. 


London. 


Н. Н. BicLAND. Manchester. Improvements in electric arc lamps. 
W. P. THoMPsoN. Birmingham. An improved machine for 
wrapping thread, silk and other workable materials around wire 
rod or cord lengths ; especially applicable for wrapping electrical 
conducting wire. (J. Schmidt, Germany.) 
October 20, 1898. 
Е. Н. HzADLEY. Cornwall Improvements in electrical regulating 
resistances. . 
22,070. C. LEvETUS. Leeds. 
and other batteries. 
22,071. J. A. FLEMING. London. Improvements in safety devices for use 
. with electric cables. 
22,079. THe British THomson-Hovuston Co. (LIMITED). London. Im- 
provements in carbon holders for dynamo electric machines or 
motors, (A. L. Rohrer, United States.)* 


22,046. 


Improvements in and relating to galvanic 


22,080. THE BnrrisH Taomson-Hovuston Co. (LiurTED). London. Im- 
provements in protecting static voltmeters. (E. M. Hewlett, 
United States.)* 

22,081. Тнк British Тномвох-Носвтох Co. (LiurrzD). London. Im- 


provements in means for adjusting the reluctance of magnetic 
circuits, (Е. Thomson, United States.)* 

22,082. Тнк BnarrisH THomson-Houston Co. (LIMITED). 
provements in trolley cars for electric railways. 
hoener, United States.)* | 

22,085. С. H. Mgyers. London. Improvements relating to electric 
railways.“ 

22,096. Н. C. BULL, A. G. Bate and B. A. SrauLL. London. 
ments relating to electric storage batteries. 

22,115. E. BanzscH, R. M. A. Baresch, E. M. TosLeR and W. vox ZABERN. 

London. Improvements in gelvanic batteries. 
October 21, 1898. 

22,150. W. С. Heys. Manchester. Improvements in electric railways 

and tramways. (J. J. Heilmann, France.)* 

22,165. B. S. Weston. London. Improvements in electric light message 
or advertisement indicators. 

22,171. J. H. GRAEBER and H. Tosier. London. Improvements in 
insulating devices for the electrodes of accumulators.* 

22,181. J. S. HIGHFIELD and J. M. Cater. London. Improvements 
in electrical conducting mains. 

22,185. W. C. JOHNSON and А. WUNDERLICH. London. 

22,190. 


London. Im- 
(H. Geisen- 


Improve- 


Improvements in 
electric arc lamps. 

G. WILKINSON. London. Improvements in joint boxes and 
switches therefor in connection with concentric systems of elec- 
trical conductors.* 

October 22. 1898. 

22,223. W. B. Benns. Glasgow. A phosphorescent button or indicator 

for use in connection with electric light switches. 

22,258. T. S. SHEVLING. Birmingham. New or improved means for pre- 
venting the breaking of the cords of electric incandescent lamp 
holders and lamps. ј 

А. EcksTrEIN and E. S. SHoNETs. Manchester. Improvements іп 
automatic electric cut-outs, 

F. J. BoRLAND. London. Improvements in or connected with 
electric arc lamps. 

E. E. Rigs. New York, U.S.A. Improvements in methods of and 
means for manufacturing metal tubing andin utilising the heat- 
ing effect of electrical energy in connection therewith. 

W. AUBERT, Junr. London. Improvements in electric traction 
especially applicable to tramcara. 

October 28, 1898. 
6,9914. E. Watson. London. Improvements in index needles or pointers 
for electrical and other indicating or 8 
_, (Date claimed under Patents Rule 19, March 22, 1898.) “ 


22,240. 


22,259. 
22,261. 


22,282. 
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| October 24, 1898. m 
С. E. KELWAT. London. A method of and improvements in 
apparatus for electrically indicating time. 
HiPPOLYTE DELAVAN and Е. F. BnÉRAT. London. Improvements 
in electric arc lamps. (Date applied for under Patents, &c., Act 
1883, Section 103, March 24, 1898 being date of application in 


France.)“ 
October 25, 1898. 
Leeds. Improvements in closed conduit electric 


22,515. 
22,514. 


. К. KENNEDY. 
traction. 
.J. Е. Morris, Middlesbrough. An electrical fish-pond (im- 

proved). 

. C. J. BEAVER and J. E. Baxter. London. Improvements in 
electric discharging apparatus for use in the manufacture of 
waterproof cloth. 

‚ А. G. WII p. London. Improved combined brake- pipe and elec- 
trical coupling for railway trains. 

. J. Y. JOHNSON. London. Improvements in primary batteries. 
(H. J. Dercum, United States. )* 
| October 26, 1896. 

22,486. T. Witson. Glasgow. Improved means of electric communica- 

tion between the passengers, guard, and driver of railway trains. 

22,525. M. Н. Ѕмітн. London. Improvements in conduits for electric 


tramways. 

22,507. G. Markt. London. Improvements in or connected with electric 

push buttons. 

22,545. W. P. THoMPsoN. Liverpool. Improvements in automatic tele- 
phone exchanges. (The Strowger Automatic Telephone Exchange, 
United States.)* 

S. Harrison. Liverpool. Improvements in appliances or 
apparatus for automatically replacing fuses in electric light and 
power installations. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All Specifications can now be obtained at the uniform price of 
8d. each. 
1897. 


22,444. W. P. DRABBLE and F. E. BRACEWELL (executors of the late 
J. W. Hulse). Machinery or apparatus for transmitting motion 
from electric motors to other machinery. 

. PBiLLIPS. Interrupters for electrical circuits, more particularly 
applicable to induction coils. 

22,978. PEscHEK. Fusible cut-out for electric lighting and the like. 

. NisBETT. Electrical conductor or cable. 

. Fasian. Electrodes for primary and secondary batteries in 
chemical cells. 

. Harris. Electro-deposition apparatus. 

25,061. TURNER, TURNER, TURNER and AVEYARD. Switches for electric 

motors. 

DARRAH and GIBSON. 

the like. 

. Lake (Cantono). Method for varying the speed of electric motors 
or the electromotive force of dynamo-electric machines. 

. GAMBRELL and Harris, Electrical resistances. 

‚ Dawson. Trolley wire hangers for use in overhead lines of elec- 
trical railways or tramways. 

25,582. Н. M. L. Cronan. Electric lighter for gas and petroleum motors. 

25,599. CHAMBERLAIN AND НООКНАМ (LIMITED) and HOLDEN, Electricity 

meters. 

25,647. DuNLAr. Manufacture of globes and shades for electricity and 

other lamps. 

26,057. Barr. Porous cells or receptacles for galvanic batteries, 

1898. 

Apparatus for electro-therapeutic pur- 


22,547. 


Brackets, chandeliers, electroliers and 


. THOMPSON (Maggiorani). 
poses. 
15,275. Tue British THoMsoN-HousTON Co., LIMITED (Steinmetz). Systems 
of electrical distribution. 
15,500. Snow. Electrically heated rolls for drying paper or fabric and for 
similar purposes. 

15,430. THomrson (Langguth). Diaphragm for electrolytic apparatus. 
16,854. PETERSEN. Means for the automatically regulated charging of 
electrical accumulators. 


COMPANIES’ MEETINGS AND REPORTS. 


Monte Video Telephone Co. (Limited). 


The annual general meeting of this Company was held on Monday at 
Winchester House, Old Broad-street, London, under the presidency of 
Mr. HERBERT WARD. 

The SECRETARY (Mr. E. M. Reiss) having read the notice calling the 
meeting, 

The CHAIRMAN said: In comparing the past year’s working with the 
previous year I have again the pleasure of reporting an improvement 
in the Company's business, which, if small, is certainly appreciable, and 
marks continued progress. The subscriptions show an increase of £640, 
the number of subscribers being 108 more on July 31st than at the 
corresponding date last year, and the subsequent two months show a 
further increase of 22. The working expenses at Monte Video were £400 
heavier. This increase, however, was not all due to extra expenditure 
consequent on the increased number of subscribers, but also to an unusual 


number of changes in the list of subscribers, which entailed continued 
expenditure for removals and repairs to instruments, and helped to swell 
our working expenses. The last debit item in the profit and loss account 
is £588 written off the stock of materials in Monte Video. It will be recol- 
lected that £800 was written off last year, when I explained that much of 
the stock comprised old materal that was now almost obsolete; and йз 
order to bring the amount carried in our balance-sheet stil nearer its 
realisable value the Board decided to write off this further amount 
this year. Referring to the balance-sheet, the only item on the side 
of liabilities I would refer to is that of sundry creditors, £1,951, 
in order to tell you that this item chiefly consiste of the balance of 
а loan against securities from our bankers for dividend purposes, which 
is to-day all repaid. Under the head of assets we show the £60,000 
by which our capital has been reduced deducted from the original 
purchase price of the property. The additional capital outlay for the year 
of 21,675 is small in proportion to the increase of 108 subscribers, and 
represents the additional money put into the business in the shape of new 
instruments, new wires and poles, &c., the item being partly provided for 
out of revenue by the £1,000 placed to reserve. Freehold premises stand 
at £500 more than before, owing to the purchase for that amount of one 
of our sub-office buildings, the Paso del Molino, I may mention that as 
an investment this item of freehold property in Monte Video represents 
in annual rent saved, and rent now obtained from sub-letting a small por- 
tion, a return of 7 per cent. per annum. Stock of materials in Monte 
Video, £1,728, is the reduced value after the amount written off this year. 
Sundry debtors (£2,108) are chiefly subscribers for outstandiog subscrip- 
tions, all of which amount is considered good and collectable, as far as can 
be judged at present. The item of securities stands in the balance sheet 
at cost price; they are to-day worth £900 more. With referente to 
the rearrangement of the capital of the Company, as was announced in 
the report, the Court confirmed the reduction of the Ordinary share 
capital by £60,000 on October 19th. The time at our disposal 
since has been quite insufficient to arrange with the holders of the 
Company’s promissory notes for their exchange for Preference and 
Ordinary shares. These shares have yet to be allotted, and before this can 
be done it is necessary, in order to protect them as fully paid, to file a con- 
tract or contracts at Somerset House between the Company and the note- 
holders. The preparation and execution of this contract may take 
considerable time to accomplish. The Board had anticipated that it might 
be possible at this meeting to recommend a dividend on the Ordinary as 
well as on the Preferred shares. It was not possible to say in the report 
that they would do so, for the advisability of such a recommendation 
depended in a measure upon the receipt df the promissory notes, or of 
nearly all of them, before making it, and at the date of the report, of 
course, none had been received. Sufficient of the notes to warrant such a 
recommendation have not been sent in; consequently, a dividend upon the 
Ordinary shares cannot be recommended. There will not, in the minds of 
some of the leading shareholdera, be any disappointment iu thie, as they 
have expressed their conviction that it is to the best interest of the Com- 
pany that at the beginning of the new arrangement in regard to shares, any 
surplus that there may be in its funda abovethe payment of the full dividend 
upon its Preferred shares should be held as a reserve for contingencies or 
for dividend purposes in the future. "There are, of course, two ways of 
looking at this matter, but undoubtedly the one stated is the safest for the 
Company's future, and, under the circumstances, it is the only course that 
can be recommended. The considerable amount carried forward adds 
materially to the assurance of future dividends and at the same time 
provides for additional capital expenditure, which is to be expected in the 
natural growth of the business, and these facts, the Board feel, will largely 
offset any disappointment on the part of shareholders who expected a small 
dividend on their Ordinary shares. Before closing my remarks, I must 
refer with regret to the enforced retirement last December, through ill- 
health, of our former colleague, Mr. Edward F. Powers. His seat on the 
Board has been filled by Mr. J. E. Kingsbury, an electrician of great 
experience, well known in the telephone world, whose technical knowledge 
is an especially valuable feature of his connection with the Company. I 
now move— 

“ That the report and accounts for the year ending July 31st lust, as 
submitted, be approved und adopted.” 

Mr. FRANK W. JONES, in seconding the motion, referred to the suc- 
cess which had attended the efforts for re-arranging the capital. At their 
meeting last July he remarked that under the then existing circumstances 
aud those likely for an indefinite number of years to prevail, they could 
not prudently pay away in dividends a greater sum than they had been 
paying for several years before; and he wished now to emphasise this 
statement. The necessity for an ample and an available reserve in their 
business was very apparent to anyone who had had intimate connection 
with a South American Telephone Co. 

A discussion followed, in the course of which Mr. LOCK referred with 
satisfaction to the increase in the revenue aud net profite, as indicating 
increasing business, but confessed great disappointment at the way in 
which it was proposed to deal with the net profit. He suggested that the 
Directors would be acting wisely if they did not withhold a moderate 
dividend on the Ordinary shares. The amount of promissory notes 
required could probably be got in within 24 hours. He moved an amendment 
adjourning the meeting to November 14th, to enable the Directors to get 
in the outstanding promissory notes, after which the Board could recom- 
mend a dividend of 24 per cent. on the Ordinary shares. 

The CHAIRMAN «and Mr. JONES replied, defending the recom- 
mendations in the report. 

Mr. COLE supported the action of the Directors. 

The amendment was not seconded, and the report was put and declared 
adopted. 

Mr. Lock demanded a poll, which the Chairman said would be taken 
immediately. Mr. Lock stated that this would render the poll nugatory, 
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as his desire was that the shareholders might all vote. He thereupon 
withdrew his demand. | е 
The dividend of 5 per cent. on the Preferred shares was afterwards 


declared. 


NEW COMPANIES, STATUTORY RETURNS, &е. 


— — 


NORTHALLERTON ELECTRIC LIGHT AND POWER CO. (LIMITED). —This 
company was registered on Oct. 27 with a capital of £2,000, in £1 shares, 
to carry on at Northallerton, Yorke, and elsewhere, the business of elec- 
tricians, electrical and mechanical engineers and contractors, suppliers of 
electricity for the purposes of light, heat and motive power, and manufac- 
turers and dealers in electrical apparatus of all kinds. The first sub- 
scribers are: John E. Hutton, electrical engineer (150 shares), W. J. Plews 
and A. de L. Long, engineer (with 10 shares each), Major W. A. Chauncey, 
C. E. L. Ringrose, W. G. Jackson, W. Baigent, M.D., J. A. Hutchinson, 
M.D., and Sir H. B. Peirse, Bart. (with five shares each), 

PAYNE AND BATES (LIMITED).—This company was registered on 
Oct. 28, with a capital of £7,000, to acquire the business carried on by 
Walter S. Payne and Henry Bates under the style of Payne and Bates, 
and to carry on the business of general engineers, manufacturers of and 
dealers in electric, steam, gas, oil and other engines and motors, and parts 
and accessories of the same. 


POROUS ACCUMULATOR CO. (LIMITED).—The statutory return to 
September 27 gives the nominal capital as £3,000, in £1 shares, the whole 
of which has been taken up, and 1,995 shares have been issued as fully paid. 


CITY NOTES. 


— — - 


MEMORANDA.—Bank rate 4 per cent. (since Oct. 15, 1898). Price of. 


silver 284d. per oz. (Nov. 5).  Consols (28 per cent.) 109—109} for 
money, 1093—1098 for account; 24 per cent. 104—1044 (Nov. 3). 
Stock Exchange Settling Days: Consols, Nov. 4; Stocks and Shares 
Continuation Days, Nov. 9 and 28 ; Ticket Days, Nov. 10 and 29 ; Pay Days, 
Nov. 11 and 30; Mining Share Carry-over Days, Nov. 8 and 26. 


ALDERLEY AND WILMSLOW ELECTRIC SUPPLY CO. (LIMITED).—The 
statutory meeting of this company was held on Thursday, last week, Mr. 
W. P. J. Fawcus presiding. The secretary (Mr. W. E. Rowcliffe) explained 
the progress made in the erection of the generating station at Belmont. It 
was further stated that the contract for the cables had been placed, and 
that the work would be proceeded with forthwith, and consumers might 
anticipate a supply of current in the early spring. Mr. Philip Whyman, 
Alderley Edge, and Mr. John Royle, Wilmslow, were elected directors. 

ALLGEMEINE ELEKTRICITATS GESELLSCHAFT.—A dividend at the 
rate of 15 per cent. for the past year (the same as in 1897) has been 
declared. 

COMPAGNIE DE L'INDUSTRIE ELECTRIQUE (GENEVA).—This company, 
which was founded originally with a capital of 2,500,000fr., made a profit 
during the year 1897-98 of only 1,058fr., against 18,060fr. in the previous 
year. This result is due to the Genoa branch establishment losing 
112,028fr. against a profit of 17,651fr. in 1896-97. It has been decided to 
wind up the Genoa branch. 


HAMPSTEAD ELECTRIC SUPPLY OO. (LIMIT ED).—It is stated that share 
certificates in this company are ready to be exchanged for bankers’ receipta 
and allotment letters. 

LINOTPYE CO. (LIMITED).—Lord Kelvin has accepted & seat on the 
Board of this company in succession to the late Dr. John Hopkinson. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Thursday, Nov. 10, a special settling day for 40,000 “А” £5 
(£2 paid) Six per Cent. Cumulative Preference Shares (Nos. 1 to 40,000) 
and $7,500 “В” £5 fully paid Six per Cent. Cumulative Preference Shares 
(Nos. 1 to 27,500) of the Buenos Ayres and Belgrano Electric Tramways 
Co. (Limited), and have ordered the same, as well as the £4,000,000 
Ordinary stock of the Eastern Telegraph Co. (Limited) (in lieu of the 
40,000 Ordinary shares of £10 each now quoted) to be quoted in the 
Official List. 

VENEZUELA TELEPHONE AND ELECTRICAL APPLIANCES CO. (LIMITED). 
—The eighth report of the directors of this company for the year to June 
50th last, states that the accounts show a profit of £9,942. Os. 8d., to 
which is added £744, 3s. 4d., brought forward. After providing for 
interest on debentures and dividend on preference shares, there remains 
55,499. 2s. 7d., and the directors recommend a dividend at the rate of .4 
per cent. per annum on the Ordinary shares absorbing £2,800; that 
£1,500 be written off; that £500 be carried to reserve, and that 
£699. 2- 7d. be carried forward. Capital outlay for the year was 
£1,754. 8з. ld., against £8,423. 8s. 7d. for the previous year. The 
company’s property has been fully maintained. On June 30th, the 
number of subscribers was 2,640. During the year commerce in Venezuela 
has experienced considerable difficulties. An outbreak of small-pox has, 
in some districts, been so serious as almost to stop business. 

WESTERN AND BRAZILIAN TELEGRAPH СО. (LIMITED).— The 
Directors of this Company, after placing £8,000 to reserve, recommend a 
dividend at the rate of 5s. per Ordinary share (or £5. бв. 8d. per cent. per 
annum) free of tax, for the six months to June 350th last, carrying forward 
£1,427. 188. lld. This company's traffic receipta for the week ended 
Oct. 28 (after deducting 17 per cent. of the gross receipts payable to the 
London Platino-Brazilian Telegraph Co., Limited) were 23.255. 

WEST INDIA AND PANAMA TELEGRAPH CO. (LIHIT RD.) — The еви. 
mated amount of the traffic receipts of this Company for the half-month 
ie Oct. Slst is £3,175, against £2,028 in the corresponding period 
of 1897. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


2 
е Week 8 Inc, | No. AGGREGATE. 
ended | oF Deo ke Amont, | їс. 
1898 E £ £ & 
*Birmingham Tramways. Oct. 29 | 4,068 |+ 481) ... " Pes 
Blackpool Corporation...) ,, 27 | 198 * 32| 50 15,097 + 2,210 
Blackpool and Fleet.  , 29 262161293 
Bristol Trams & Carriage ., 28 2, 819 + 249 17 53,874 + 7,278 
City & South London Ry. „ 50 | 1,000 - 18 18 17,277 + 738 
Dover Corporation.. „ 29 190 + 73) 30 5, 824 


DublinUnited(Southern) „ 28 | 825 + 341 17,730 |+ 5,512 


17. 
сеты Overhead Rly.| „ 20 b + 15 il 28,793 |+ 2,704 
Tramways......' , 1,1 + "n Vs = 
“South Staffs. Trams... „ 28 665 . 36 43 27,224 |- 952 
* Partly electrical. 


ELECTRICAL COMPANIES’ SHARE LIST. 


uas DIVI WunBE'S Palos Wednesday Can ‘Donte Waar 
А NAME { DIVIDEND ров. a Waer 
AMOUNT.) SHARE | DEND, ‚Ост, 98. Nov. 2. | YIELDED ENDING Nov. 2 
ELECTRICITY SUPPLY COMPANIES. & s.d. Highest | Lowest 
6,000 10 Vs Bournemouth and Poole Electricity Supply Ord. 10 107 10 1 Ра = sė — 
20.000 15 E i ng Grou A чы V Rüoctriolty Supply Corp. III 121 uon 2 16 February & August Е: 
[] tran om 16 0 8 A Ф [d 
90,000 5 2/8 Do: 4} per Cent. Preference ...... а ёе el 6 8 9 8 , ji E = 
£84,000 | 2 Chelsea Electricity Supply Ordin A 8 9 8 9 8 6 8 ux ea ee LAE ВЕ 
260,000 tock 4£ |* Do. 44% Debenture Stock (red.) æ=... 118 116 118 115 818 З | June and December - 
81. 200, 000 $1,000 6% Chicago Edison Ist Mort. 57 30 yearGoldBonds(red)| 103 106 103 105 415 8 " 
50,000 10 5/0 | Оу of London Elec. Lighting Ord. 40,0010 90,000 23 #4 23} 243 | 5 2 0 | February & August 24) 28] 
10.000 10 19 т e ою pias denn E "n 10 m 2 Я | E $ z " is 
. 40, . 6% Cum ve Pref. ....... — 104 16 16 12 9 anuary and July 16 
£400,000 | Stock 6% |* Do. 6% Debenture Stock (red.) 197 18: 197 181: 8 16 1 | June and Decent 181 
80,000 10 - County of London & Brush Prov. Ord. (fully paid) 12} 19 121 18i - = 135 
10, 000 10 ee Do. (£8 paid) оо 2 % „„ „% „%%% eos eevee eee e 66 6 „66„„ 6% 66 C440 66 „„ „ 10 11 10 11 ee е» 
20,000 10 6/0 Do. 6% Cumulative Preference .. .. ......... 14) 16 143 163 4 0 0 | March & September 14 14 
16,660 5 3/6 House-to-House Electric Lighting Supply Ord. 9 9 10 200 9 
12,000 b 8/6 Do. 7 per Cent. Preference ................ 9) 10$ 93  10j 8 6 8 | March & September Vs - 
15,000 5 10 Kensington and Knightebridge Ord. ............ 18 14 18 14 318 7 E — 
10,000 5 6% Do. 6% lst Prei ae sales 78 73 8] 812 9 | January and July ex - 
11000 : “> London Blectrio Supply Ordinary „=. el 3i A - - 815 = 
[] е в P refe on c ФЭ (ub c9 — «0 oo — сю ав OD UD æm 6 еә = 64 ев 
10 5 Metropolitan Hlectrio Suppl 3 15 16 153 16 8 2 6 ril and October... 16 16 
Stock 43% Do. Deb. Stock Mo s 117 121 17 121 814 9 7569 and December : = 
6,452 10 [0 beer Electric Ordinary .» pf 16 16  ! 16 16 815 0 | Ma 8 153 ae 
97,000 1 аә Band ectric шә oo тз om oo OO QD QD ow ср ow UD о-о о оосо ee = i ц i 13 — = = ee 
£125,000 | Stock 6% | River Plate Elec. Lt. & Tr'ct'n, Ltd., 5 1st Mor. Deb 88 98 83 93 18 1 oo s - 
о по 72 ота те сошрапу 515 Montreal Shares ... Р 160 165 160 5 0 0 р = ss - 
7 e О . . 2 „„ „%%% 9 6 ow ND mm @ 106 104 106 4 6 0 A and October 106 ee 
81,980 5 o | Hi. James and Pall Mall Electric Ordinary ... 154 163 16 17 414 2 | February 4 Auguet a - 
20, 000 8 188 Do. 7 per Cent. Preferenoe e =» a= == = a ~ 9 10 9 10 820 0 ii ii - = 
£50,000 | Stock 4% |. Do. 4 Cent. Debenture Stock (red.) 104 107 105 108 315 6 | June and December 107 1053 
65,000 5 35 South London Eleotric supply Ordinary (£3 paid 2 8% | ? 3% | 955 5 МА - 
79.900 6 5/0 | Westminster Blectric Supply Ordinary „ «s = == 14 15$ | и 154 | 4 810 | March & September 15§ 15 
18, 848. b Б Yorkshire House-to-House on = ne ш. ae on = = = i 8 | 8 2°6 | February and July. — 
626 | b | 6 818 5 | February and July = 


6 «4: Do. (£4 paid) em em um GO GR GD ео «э оо Gn OO em аю фо. 
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ELECTRICAL COMPANIES’ SHARE —— 
- PRESENT Ot LAST PREVIOUS BUSINESS роии 
AMOUNT — DIVI- NAME, WEEK'S PRICE | Ww DIVIDEND рои. DURING WHEE 
"| BHARE. | DEND Ост. 26. TAM ENDING Nov. 2, 
TELECRAPHS | Á s. £ Highesb | Lowest 
£124,400 100 4% African Direct Telegraph 4% Mort. Deb. (red) .. - 100 104 100 104 817 4 | January and July — 10 A 
25, 10 "a Amazon Telegra —— M— е а 6 7 6 7 = аз os = 
2125, 000 100 5% Do 5 per nt. Bebenture 92 95 92 95 б 5 8 e - ea 
#905, Btock 15/0 1... e 61 64 61 64 413 9 | Feb., May, Aug., Nov. os S 
88,047, 220 Stock | 80/0 KKK. 112 118 514 6 * is 113 112) 
80,000 10 5 Brazilian Mmm ar ditus уя 153 16} 1 16 4 7 6 | Mar., June, Oct., Dec. 16 Jm 
£15,000 100 5 т, т Cent. Debs. "(nd Series, . 1906) :! lli 115 111 115 4 8 0 | June and December (i че 
10,000,000} 8100 $13 | Comm Cable Capital Stock 189 190 180 190 4 4 3 |Jan., Apr., July, Oct.| 182 1814 
£918,297 | Stock 4% Do. брег Cent. Debenture Stock 104 106 104 106 815 6 " , 10 I 
16,000 . 10 ec Cuba Submarine Ordinary (Deferred) 1 el ^ 84 94 = February and August - — 
6,000 10 es Do. Preference 10 per Cent. — —  — =. E 1 1 154 164 — "n ' se = 
12,981 . 6 2/0 | Direct Spanish (Ordinary) „== = 4 5 4 5 4 811 Ара and October .. - - 
6,000 5 10/0 Do. 10 per Cent. Cumulative — 10 11 10 11 4 12 10 e» ә 
‚000 50 4% Do. Cent. Debentures .. m =s. „ | 104% 107% 104% 107% 448 January and July = — va = 
60,710 20 Direct United States Cable Finis li 1d 114 12 5 8 4 |Jan., Apr., July, Oot. 11H Пу, 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red) essel 206 1200 101 104 475 on es E 
470.000 10 6/6 Eastern ee o» өте 959 "o 9 o oom — — — — — 173 173 174 171 8 18 11 Jan., Apr., July, Oct. 178 174 
£1,295,000] Stock 17/6 Do. 8) per Cent. Pref. Stock 104 107 104 107 855 " ; 1044 se 
$1,432,208| Stock 45 * Do. 4 per Cent. Mort. Debenture Stock (red.) xd 126 13) 124 128 8 2 6 | May and November 125 - 
439,900 | 100 57 |+ Do. Sper Cent. Debentures,1R0Q0 . . .... 100 103 100 103 417 1 | February & August s » 
£500,000 | Stock 8/9 Do. Provisional Certificates 50% paid АЕС E2 65 52 55 8 a Е - 
250, 10 Bastern Extension 17) 17 17 171 818 11 | Jan. „Арг. fuly, Oct 173 178 
£320,000 | Btock 4 Do. . 4 per Cent. Debenture Ibo 125 129 125 129 324 February & August * m 
£16,200 100 5 * Do. Бр, с. (Austin. Gov. Sub. ) Debs. 1900 (reg. ) 100 104 10) 104 41610 | January and July — - - 
£64,400 100 5% Do. (Bearer )! e әз. 101 101 101 104 4 16 10 7 3 «d 
485, 100 100 57 |*Bastern and 8. African 5: р. с. Мот. Deb. ‚1900 (reg.) 100 104 100 104 4 16 10 90 - 
£40,500 100 | 5% Do, (Bearer) ...—-.. туы ыл. ME. л 101 104 4 16 10 Е de 
2800, 000 100 é * Do. . 4% Mo Debentures, 1909 222. 102 105 102 105 816 4 rid & August А - 
4200, 000 25 < * ро. 47 Ma * Sub. Debs. (red. j æ ea o xd 104% 107% 102% 105 K B16 2 8888 as on 
180, 10 19 Globe Telegraph and — mo mn oe eo en өы ө» EO 12 12 12 124 420 roe re July, Oc 128 121 
180,042 10 6% Do. 6 Cent. Preference .. = d 28 17 16 17 3 10 7 17 di 
150,000 10 5/0 Great Northern of r n - 29 28 294 8 710 January, April, July 283 - 
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THE annual report of the Queensland Post and Telegraph 
Department for the year 1897-8, which has just reached us, is 
not less formal and not more exciting than such Colonial 
publications usually are; but there is one item relating to 
telegraph and telephone business well worth noticing here just 
now. Queensland has commenced the construction of trunk 
lines connecting its principal urban telephone exchanges; and 
upon one of these lines we have the result of a full year’s 
working from July, 1897, to June, 1898. The experiment was 
between Charters Towers and Townsville, and its effect was to 
reduce the revenue from telegrams from £76 to £52, the 
earnings of the trunk telephone wire rather more than com- 
pensating for this loss. Simultaneously there was a very 
large increase in the number of subscribers to the exchanges 
at both ends. Fortunately the exchanges, as well as the 
telegraph and telephone lines, all belong to the Government, 
which consequently clears a satisfactory profit on the busi- 
nesses as а whole. It is a pity we cannot be supplied with 
similar figures for this country. | 

— 

In the PosruAsTER-GENERAL's written reply to last week's 
deputation from the Manchester Corporation we have a further 
insight into what is to be the policy of the Department with 
regard to the telephones. There is, we are told, no immediate 
intention of establishing Post Office competition in a city like 
Manchester, where the Post Office has not hitherto instituted 
any local exchange. The italics in the last sentence are ours. 
Manchester has an exchange for the operation of the trunk 
wires, so has London, and во have other large towns, but these 


are not local exchanges. Consequently, we must assume that 
Post Office competition is to be confined to those districts in 
which it has already been tried. In fact, it would appear that the 
PosrMAsTER-GENERAL agrees with the evidence given by the Post 
Office experts before the Select Committee as to the futility of 
telephonic competition, and his Department, having tried the 
experiment already, prefers to leave further trials in this 
direction to the municipalities themselves—if they can get 
powers from Parliament. These local authorities will then 
only have themselves to blame when their ratepayers realise 
the annoyance caused by having two telephone-systems in the 


same town. 
— — 


Tue Corporation of London and the London County 
Council are algo eager to know what is to be the outcome of 
the Select Committee’s report. The former body is content 
to “ take steps to urge upon Her Majesty's Government the 
extreme desirability of action being forthwith taken; 
but the County Council is, as usual, more energetic. They 
have written to the PosrMAsTER-GENERAL to inquire whether 
there is to be competition in London, but the reply they have 
received is much less definite than that sent to Manchester— 
Her Majesty’s Government are considering the report of the 
Committee. But the County Council will be put off with no 
evasive answer, and are writing again to remind the 
PostmasTER-GENERAL that what they primarily want is an 
answer to the question, Will the Post Office compete in 
London?” The County Council might read its answer in the 
portion of the reply to the Manchester Corporation quoted 


above. 
аии Заан 


TRE presidential address of Mr. J. A. Bropi before the 
Liverpool Engineering Society, an abstract of which will be 
found in another note, makes timely reference to the electric 
traction scheme for that city, now that the so-called experi- 
mental electric tramway is practically completed and will 
shortly be put in operation. Mr. BRODITE takes a sensible, 
business-like view of the overhead trolley system, regarding 
it as superior to other systems “ from all points of view except 
that of appearance; and he looks forward to the completion 
of à continuous line of surface tramways extending from Liver- 
pool landing stage to the colliery district of Haydock, 154 miles 
away. The reason there is such a pronounced foreign element 
in electric traction, Mr. Вворік considers, is because we 
have lagged 10 years behind American and Continental 
engineers. | 


— — — — — 
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Ir will interest our readers to learn that in not a few places 
in this country time-expired men from the British navy are 
permanently engaged at electric supply works as foremen in 
charge of work on mains and in other jobs requiring some 
technical knowledge of electrical matters. At a time when 
patriotic feeling is deeply stirred it may be appropriate to refer 
to this fact. We may add that, quite apart from any such 
feeling, the employment of these men is distinctly to be 
encouraged, for the regular course of training they receive in 
electrical subjects is not surpassed by that to be had at technical 
colleges on land, while the discipline of their naval career has 
а decidedly healthy effect on their character. | 

—ꝛů——ů— a 


Cable Interruptions and Repairs.— 


Date of Interruption Date of Repair. 


Bissao—Bolama .................. Aug. 3, 1896 dii — 
St. Louis and Noronha ....... Oct. 17, 1898 5s — 
Gibraltar — Tangier ............... Oct. 18, 1898 . Nov. 4, 1898 
Pernambuco - Ceara ............ Oct. 19, 1898 — 


The Llandudno Electric Supply Station.— The electric light 
was switched on at Llandudno on Saturday last. An account 
of the combined dust destructor and electric supply station 
will be found in our issue of Oct. 28. The official opening 
has been postponed until next Easter. There are at present 
about 2,000 8-c. p. incandescent lamps converted to the mains 
and 48 are lamps for street lighting. 

Obituary.— According to the Paris correspondent of the 
Standard it appears that we have lost, under painful circum- 
stances, another of the pioneers of electrical industry. M. de 
Meritens, the constructor of the historical dynamos bearing 
his name, several of which machines are still in use in man 
lighthouses, has died at Pontoise, at the age of 65. It is 
sad to hear that M. de Meritens was in such poverty that 
both himself and his wife put an end to their lives by poison. 


Royal Institution.—A general monthly meeting of the 
members of the Royal Institution was held on Monday after- 
noon, the 7th inst., Sir James Crichton-Browne, M. D., F. R. S., 
Treasurer and Vice-President, presiding. The special thanks 
of the members were returned to Mr. John B. Carrington, 
for his donation of £25, and to Mr. Charles Scott Dickson, 
Q.C., Solicitor-General for Scotland, for his donation of £100 
to the fund for the promotion of experimental research at low 
temperatures. 2 

Electro-Zinc Precipitation of Gold.—In the September 17th 
issue of the Johannesburg Star, & copy of which is in our 
hands, there is a lengthy article descriptive of the Bettel pro- 
cess of precipitating gold. The process is one involving the 
replacement of zinc by gold, by electro-chemical action. It 
appears to give satisfactory results on the comparatively small 
scale on which it has been tried, and efforts are being made to 
introduce the process more widely on the goldfields of South 
Africa. It is claimed, among other things, that * from 28. to 
3s. more per ounce fine gold will be realised from the gold 
(bullion)." i 

Personal.— We are pleased to learn that Sir Eyre M. Shaw, 
chairman of the Metropolitan Electric Supply Co., who last 
week underwent a painful operation, is progressing satisfac- 
torily towards convalescence. 

Mr. A. H. Walton, who has been the Metropolitan Electric 
Supply Company’s engineer for the last four years, has been 
appointed by the British Thomson-Houston Company chief 
engineer for the erection and maintenance of the electrical 
plant in connection with the Central London Railway, and 
will act as chief resident engineer when the line is in opera- 
tion. We hear that Mr. R. R. Todd has been appointed 
Mr. Walton’s successor. 

The Corporation of London and the Telephones.—At a 
meeting of the Court of Common Council on Thursday last 
week, the telephone question came up for discussion. On the 
motion of Mr. Moojen it was referred to the Streets Com- 
mittee to consider the necessity of the Corporation’s applying 
for a licence to establish a telephone service either solely or in 


conjunction with the London Council. The Streets Committee 
submitted a report narrating the recommendations of the 
Select Committee of the House of Commons on the telephone 
service and appending a report of the City Solicitor upon it. 
They advised that the necessary steps should be taken to urge 
upon Her Majesty’s Government the extreme desirability of 
action being forthwith taken to give due effect to the recom- 
mendations of the Select Committee. This was adopted. 


The Society of Arts.—The first meeting of the new session 
will be held on Wednesday next, when Sir John Wolfe Barry 
will deliver his presidential address. Among the Papers down 
for reading before Christmas is one by Prof. G. Forbes on 
“ Long-Distance Transmission of Electric Power,” to be read 
on November 28rd. After Christmas, Papers will be read on— 
* Canals and Inland Navigation in the United Kingdom," by 
L. F. Vernon-Harcourt ; ‘‘ Preservation of Timber,” by S. B. 
Boulton ; “ Electric Traction and its Application to Railway 
Works," by Philip Dawson; “ Coal Supplies,” by T. Forster 
Brown; Wireless Telegraphy," by W. Н. Preece; and 
„ Leadless Glasses," by Wilton P. Rix. A course of four 
Monday evening Cantor lectures on acetylene will be com- 
menced by Prof. Vivian B. Lewes on November 21st. 


* Etherion.”—In an article in the Chemical News of Nov. 4th, 
under the heading “On the Supposed New Gas, Etherion," 
Sir William Crookes gives an account of some old experiments 
of his, which would tend to show that etherion is nothing 
more than—aqueous vapour. After giving in detail the 
reasons that have made him of that opinion, Sir William con- 
cludes by admitting that he has up to the present only seen 
an abstract of Mr. Brush's Paper. On the evidence at pre- 
sent available, however, he considers it more probable that 
etherion is water-vapour than that it is & new elementary 
gas, and he ров out that this is corroborated by the obser- 
vations made by Mr. Brush that etherion is absorbed by 
phosphoric acid and soda-lime, as well as by the powdered 
glass from which it has been previously driven off by heat. 


Interruption in Electrical Supply.—An interruption to the 
supply at High Wycombe on Wednesday, last week, was 
attended with rather amusing consequences. At 10.80 in 
the evening, & i 8 concentric feeder broke down, the neutral 
conductor, which formed the outer concentric ring, becoming 
practically short-circuited to the negative main. The effect 
of this was to blow the fuses at the station end of the feeder, 
and at the same time to melt the copper bridges at the station 
end of all the middle-wire feeders. As а result, the voltage 
on the positive side rose considerably, blowing a number of 
fuses, bursting some lamps and fusing some lampholders. 
To make matters worse, the breaking of the earth connection 
caused several of the fire alarms in the firemen’s houses and 
police stations to operate. Fortunately, the central fire alarm 
was not affected. It must have been a disappointment to the 
High Wycombites that the oceurrence took place on Novem- 
ber 2nd instead of November 5th, though, perhaps, from the 
firemen's point of view April lst would have been a more 
suitable date. It is only fair to the eontractorf to add that 
the construction of the works at Wyoombe is still pro- 
ceeding, and that the final arrangements of the switchboard 
and mains, which will preclude the possibility of a repetition 
of this accident, had not yet been made. The supply to nearly 
all the lamps was resumed a few minutes after the occurrence. 

On Saturday last there was a failure of the electric light in 
some streets in Dublin. 


The Manchester Corporation and the Telephones.—The 
following letter has been received by the Man Cor- 


poration from the Postmaster-General :— 
General Post Office, London, Nov. 3, 1898 
The Poetmaster-General has had under consideration the series of 
tions which were handed to him by the deputation from the Special Oom» 
mittee of the Corporation of Manchester which waited on him on the 
5186 ult., and has instructed me to inform you in reply that the report of 
the Select Committee on Telephones is now engaging the attention of Her 
Majesty's Government, and that until the decision of Her Majesty's 
Government is known it is impossible to give a definite reply to the various 
inquiries addressed to him. The Postmaster-General, however, directs me 
to add that :— | 
1. He his no immediate intention of establishing Post Office competition 
in a city like Manchester, where the Post Office has not hitherto instituted 


any local exchange. 
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2. Не has no intention of conferring any licence on any private company 
for carrying on the business of a telephone exchange. 

5. In the event of the report of the recent Select Committee being 
approved by Her Majesty's Government a Bill will be introduced into Par- 
liament to give effect to its recommendations. This Bill would inter alia 
authorise the Postmaster-General to grant provisional orders to enable a 
local authority to lay down and work telephones in its own district or 
the districts of other authorities within the exchange area. 

4. The Postmaster-General is not in a position at the present time to 
state what conditious may be inserted in the licence so granted for the 
purchase by the Post Office of the land, buildings, and plant, acquired by 
the Corporation for the purposes of the exchange. But in framing the 
provisions due weight will, at the right time, naturally be given to the 
recommendations of the Select Committee on the subject. 

5. The Postmaster-General does not consider it any part of his duty to 
lay down the conditions on which local authorities should be allowed to 
borrow money for the purpose of opening a telephone exchange. 

6. In the event of any licence being granted to a municipality the Post- 
master-General would not propose that it should extend over an area 
larger than that already granted to the National Telephone Co.—Your 
obedient servant, S. WALPOLR. 

The London County Council and the Telephone Service.— 
The Postmaster-General has sent the following letter to the 
London County Council, in rpply to their inquiry whether the 
necessary measures were being taken for the establishment of 
& competing telephone service in London :— 

With reference to your letter of the 14th inst., in which you state that 

the London County Council have had under consideration the recommen- 
dations of the Select Committee on Telephones of last session with regard 
to competition with the National Telephone Co., and that they are of 
opinion that such competition in London should be undertaken by the 
Post Office, I am directed by the Postmaster-General to acquaint you, for 
the information of the Council, that her Majesty's Government are con- 
sidering the report of the Committee and that, if they adopt its sugges- 
tions, Parliament will be asked to legislate on the subject.— Yours, &c., 
S. WALPOLE. 
In connection with this letter, the Highways Committee of the 
Council have now drawn up a publie report in which they set 
out an account of the interview between a deputation of the 
Manchester Corporation and the Postmaster-General, to which 
we made reference in our Jast issue. They point out that it 
would appear, from the reply of the Postmaster-General to 
the Manchester deputation and from the letter from the 
secretary of the Post Office, that there was some doubt 
whether the Post Office would at once, as it had power to do, 
establish this competing service. It was now too late for the 
Council itself to ask in the ensuing session for powers to 
establish a London telephone service, and should the Govern- 
ment fail then to introduce a general Bill to enable local 
authorities to establish services for their respective districts, 
either alone or in combination, the matter would be very 
seriously delayed, and the period within which the local 
authorities could expect to recoup some portion of the outlay 
would be shortened, which might render it impracticable for 
them to undertake the service. They accordingly recommend 
the Council to address a letter to the Postmaster-General 
embodying these views on the subject and pointing out the 
extreme urgency of the matter, and the desirability of a 
decision being promptly arrived at by the Government upon 
the question whether the Post Office shall establish a compet- 
ing telephone service. 
unanimously at Tuesday’s meeting of the Council. 

The Liverpool Engineering Society and Electric Traction.— 
At the inauguration of the new session of this society, on the 
3rd inst., Mr. John A. Brodie, city engineer, the newly- 
elected president, delivered an inaugural address dealing with 
some of the. more important questions relative to the local 
transport of goods and passengers, and gave a short history of 
the rise and progress of traffic inland from Liverpool. He par- 
ticularly referred to the recommendations contained in the 
report of the Committee formed by the Liverpool Chamber of 
Commerce with regard to the construction of a goods railway 
to Manchester, and, while expressing his general approval of 
these recommendations, he doubted whether a railway pure 
and simple would be likely to meet the requirements, and he 
believed for short distances the principle of the plateway would 
ultimately come to the front. If Liverpool really grasped the 
great importance of the issue at stake, the matter of the few 
hundred thousand pounds required for the construction of a 
metal way would not long be allowed to handicap the 
progress of the trade of the port of Liverpool and of Lanca- 
shire. The proposed junction of the future Liverpool electric 


This recommendation was adopted |. 
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tramway system with those of Prescot and St. Helens was 
interesting, as, if carried out, it would form a practically con- 
tinuous line of electric tramways from the Landing Stage to 
the colliery district of Haydock, a distance of 154 miles, and, 
if authorised, there could be little doubt that important 
extensions on the Lancashire side would follow. This would 
go far to prove whether heavy goods traffic could be safely 
and conveniently conveyed over ordinary tramway lines in 
public streets, and there could be little doubt on.this head 
when it was considered that the present horse tramway traffic 
passing over the single line in front of the Town Hall repre- 
sented a weight of vehicles and passengers of approximately 
4,000 tons a day, or 1,500,000 tons per annum, and that the 
same number of electric trams would mean a weight of not less 
than 11,000 tons per day, or 4,000,000 tons per annum. On the 
question of motor cars, he pointed out the developments that 
were likely to accrue in the direction of heavy motor-waggon 
traffic. There should be a considerable opening for a motor 
vehicle in the sweeping and collection of dust and the street 
watering, and he was satisfied that where the length of 
cartage exceeded two miles the cost of conveyance, including 
all proper charges, would be considerably below that of horse 
cartage. Referring to the tramways traction and the various 
forms of mechanical traction on the market, he said that the 
surface contact system could hardly be said to be beyond the 
experimental stage though giving considerable promise. Com- 
paring the advantages of the overhead trolley and conduit sys- 
tem, he said there could be no question of the superiority of 
the first-named from all points of view except that of appear- 
ance. It was in the centres of large towns, if anywhere, that 
the heavy additional expense of a well-constructed conduit 
was] warranted, and, where it was decided upon, the design 
should be of ample dimensions and the construction of the 
most substantial character. The conduit system involved 
delays for special parts and much more interference with 
street traffic during construction than the trolley system, 
especially in narrow streets, and the experience of Berlin, 
where electric cars were being run by accumulators over well-. 
constructed conduit lines, should not be lost sight of. In the 
matter of electric tramways we had lagged ten years behind 
our more enterprising American and Continental engineers, 
and we could not legitimately grumble if we found that those 
countries which had spent their money in experiments and 
done hard pioneer work, now stepped in to equip our lines 
with materials that could not be obtained at home in sufficient 
quantity to meet requirements. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
(To-day) FRIDAY, November 11th. 
PaysicaL ВОСТЕТҮ. 
6 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda :—(1) Discussion on Mr. A. Campbell's Paper on 
“The Magnetic Fluxes in Meters and other Electrical Instru- 
ments”; (2) “On the Propagation of Damped Electrical 
Oscillations along Parallel Wires,” by Prof. W. B. Morton; 
(3) “ On the Properties of Liquid Mixtures,” by К. A. Lehfeldt. 
TUEBDAY, November 15th. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be read with a view to dis- 
cussion : —“ Electrical Transmission of Power in Mining," by 
W. B. Esson. 
WEDNESDAY, November 16th. | 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7:80 p.m. Annual General Meeting of the Students’ Section in the 
Library of the Institution. 
ROYAL Microscoricat SOCIETY. 
7:80 p.m. Ordinary Meeting at 20, Hanover-square, W. 
SOCIETY OF ARTs, 
8 рт. The Opening Address of the Session will be delivered by 
Sir John Wolfe Barry, F.R.S., on “ Internal Traffic of London." 
FRIDAY, November 18th. 
NoRTH-EasT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:80 p.m. Second General Meeting of the Session in the Literary and 
Philosophical Society's Lecture Hall, Newcastle-on-Tyne. Paper 
to be read:—'' Repairs to Iron and Steel Vessels in way of 
Boilers and Stokeholes," by M. W. Aisbitt. 


INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Students’ Meeting, when the following Paper will be read :— 
"Liquid Air: A Short Description of its Production and 
Summary of its Application to the Chemical or other Industries,” 
by Cecil Lightfoot. 
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THE FOLKESTONE ELECTRICITY SUPPLY WORKS. 


As in most provincial towns, the question of electric lighting 
was raised in Folkestone some 18 or 14 years ago, and it met 
with considerable opposition, especially from those members 
of the Corporation who happened to be shareholders in the 
local gas company. Since then several schemes were con- 
sidered by the Corporation, including one for a combined 
electric light and dust destructor; but none of these 
obtained general approval, and finally in November last 
year the Provisional Order, acquired by the Corporation in 
1896, was transferred to the Folkestone Electricity Supply 
Co. The contractors for the whole of the plant were Edmund- 
son's Electricity Corporation, who have, we believe, a consider- 
able interest in the Company, there being also a number of 
local shareholders. The capital of the Company is £50,000. 
The first sod at the works was not cut until the first week 
in February, but yet by March 27th a supply from plant, part 
of which was temporary, was given to an important consumer, 


tubes being draw for repairs. The Company owns 11 acres of 
ground, so that there is ample room to extend the buildings. 

The buildings were erected by Mr. D. Baker, of Folkestone, 
under the supervision of Mr. Reginald Pope, the architect. | 
Their arrangement is clearly shown in Figs. 2 and 8. They 
are entirely of fireproof material, the roof being constructed 
of steel, slate and glass. The slates are fastened to the angle 
iron purlins by lead clips, and expanded steel lathing, plas- 
tered, is attached to the inside of the engine-room roof. The 
cast iron water tank over the coal bunkers has a capacity of 
17,500 gallons. The chimney is 150ft. high, and its area at 
the narrowest part is 49 sq. ft.; it is lined with firebrick to 
about 50ft. It is: interesting to note that the chimney was 
built from the inside, an electric motor being employed to 
drive the winch (through ordinary belting and friction gear) 
used for lifting the workmen and the materials. 

The boiler-house (Fig. 4) is at present equipped with three 
boilers of Messrs. Davey-Paxman's ** Economic ” type, 14ft. 


long by 8ft. diameter. There is space left in the boiler-house 
for two more of similar size if required. Each of the boilers is 
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Fig, 1.—Map of District, showing Position of Electric Supply Station and Mains. ЕС 


and a general supply for private lighting was commenced by 
July 1st. On the occasion of the inaugural ceremony, 
referred to in our last issue, the publie are lighting was 
started, the station being nearly complete. The present lamp 
connection is 24 arcs and the equivalent of 9,000 8 c.p. 
incandescent lamps. 

Considerable difficulty was experienced in securing a site 
for the central station, and, finally, one had to be taken at 
over a mile from the centre of the town. The position is seen 
from Fig. 1. As regards coal supply, the station is placed 
very conveniently ; but, of course, its outside situation must 
have its effect on the economy of distribution. The land, as 
is most of the newer part of Folkestone, was the property 
of Lord Radnor, and it was at his suggestion that the elegant 
chimney, seen in Fig. 2, was built more or less in imitation of 
Messrs. Doulton's in Lambeth. Coal is delivered from a 
private siding by the Shorncliffe station of the South-Eastern 


capable of evaporating 6,0001b. of water per hour at 150lb. 
pressure. Two of the boilers, which were used for a time with 
a temporary chimney, are fitted with Meldrum forced-draught 
furnaces. No economiser has been put in at present, but 
space has been left in case one is desired later. The con- 
tractors doubt, however, whether an economiser would be of 
much use with this type of boiler and a feed heater. Water ia 
at present obtained from the town mains, but a 7}in. steel 
tube well is being sunk to a depth of 180ft., from which suffi- 
cient water will be supplied. As the water is very hard an 
exhaust ‘heater detartoriser of Mr. William Boby's make 
is employed. This is capable of dealing with 12,0001. of 
water per hour. The water enters at the top and flows 
downwards till it reaches the suction pipe of the feed pumps, 
which it enters at a boiling temperature. The apparatus 
consists of a number of circular trays set one upon another so 
as to form a column. Each tray is always nearly full of 


Railway, straight into the coal bunkers. These have a capacity | water, and the exhaust steam from the engines, entering near 
of about 150 tons, and are placed close to the boilers, as seen in | the bottom of the apparatus, bubbles through the water, 
Fig. 3, being fitted with a movable front to allow of the boiler raising it to boiling temperature, while the amount of back 
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pressure caused in the exhaust pipe is said to amount only to| Up to last week Worthington centrifugal feed-pumps 
а few inches on the water gauge. The heating of the water | were used as a temporary expedient, but these have now 
causes the carbonates of lime to be deposited, and the been replaced by two three-throw pumps with gun-metal 
sulphates are dealt with by means of а small quantity of | plungers, made by Messrs. Hayward, Tyler and Co., 
driven by Parker two-polar shunt motors. The pumps will 
deliver 12,0001. of water per hour when running at 48 revo- 
lutions per minute, this low speed being attained by the 
use of double-reduction gear with raw-hide teeth to the 
pinions. Switching apparatus is provided to allow a supply 
of 210 or 420 volts, thus giving two speeds, and further 
regulation of the speed is obtained by inserting resistance in 
the field and armature circuits of the motors. The feed 
piping is arranged in duplicate with two connections to each 
boiler, with the requisite number of Hopkinson’s valves to 
isolate any pump or any portion of the piping in case of 
failure. The pumps can either be supplied with cold water 
from the supply tank or with hot water from the feed heater. 

The usual ring main system is used to supply the engines. 
The mains are of 7in. steel with copper bends, with 5in. steel 
connections to the boiler and 2Jin. and 8Àin. copper connec- 
tions to the engines. The main piping is drained at the ends 
of the ring to Geipel steam traps, and connections for drains 
nre also fitted at the foot of the separators on the engine beds 
to similar drains. Steam being continually connected to 
these separators, dry steam is always available for starting 
up any engine. 

A good view of the engine room is given in Fig. 4. Three 
generating sets are installed up to the present, one of 246 B. H. p. 
and the other two 120 в.н.р., when running at 375 and 480 
revolutions per minute respectively, with steam at 140lb. at 
the stop valve. A second engine of the larger size is on order 
and is expected to be in place by the end of the year. All are 
of the Peache type coupled to Parker dynamos. They are 
single-acting three-crank six-cylinder engines, and they were 
running very silently at the time of our inspection. There 
appears to be nothing exceptional in the construction of the 
dynamos. They are of Messrs. Parker’s two pole type with ` 
steel magnets and Eickemeyer windings. They are designed 


Fia. 2.—External View of Supply Station. 


common soda solution, which is automatically injected at the 
top of the detartoriser, in exact proportion to the amount 
of water passing through the machine. No attempt is made 
to remove the sediment by blowing out, but when cleaning is 
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required the trays are lifted down and cleaned—a by no to give from 420 to 460 volts pressure, and to be connected 
means lengthy operation, as the deposit, though compact, is | across the outers of the three-wire system ; the smaller ones 
soft. As there is practically no pressure in any part of the | give 160 amperes, and the larger ones 980 amperes. The 
apparatus when at work, the joints are made by the weight of | booster and balancer set is also of Messrs. Parker's make. 
the parts without bolting, by simply employing ordinary | There is an eight-ton overhead crane travelling the whole 
glazier’s putty. The apparatus is stated to reduce the | length of the engine room. | 

hardness of the water to not exceeding three grains per Two views of the switchboard are given in Figs. 6 and 7. 
gallon, and it possesses the advantage that its efficiency | It is made оѓ enamelled slate supported on a steel frame with 
as & heater does not diminish as load is added to the plant. & wooden moulding round the edge. The greater part of the 
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woodwork seen in Fig. 6 is shortly to be removed. As usual 
the three panels are for each of the three wires. The feeders 
are brought in atthe top of the board through double-pole 
fuses to the ammeters and thence to the alternate vertical 
bars shown in Fig. 7. The dynamos are connected, on one 
side through Siemens minimum cut-outs (shown merely as 
rectangles in Fig. 7), and on the other side through ammeters, 
to the remaining four pairs of vertical bars, and theconnections 
are made through three 'bus bars at the back of the board by 
means of brass plugs screwed into the holes bya special key. On 
the left-hand panel are the rheostats for the field circuits. As 
already stated, the dynamos are not directly connected to the 
central panel of the board, to which the middle wire of 
the feeders, the centre cells of the storage battery, and the 
* booster” connections are brought. On this panel is a 
14-way regulating switch for each side of the battery, and a 
throw-over switch, by means of which the cells are connected 
either directly to the 'bus bars or to the armature of the 
booster. Two other throw-over switches are provided for the 
purpose of exciting the field of the boosters and short-circuiting 
them immediately the circuit is broken, thereby preventing an 
abnormal rise of pressure in their windings. The remaining 
double-pole switch is for starting the balancer, and it is inter- 
locked with a resistance switch. On the upper part of this 
panel are the battery ammeters, the middle-wire ammeters, 
and the zero indicators for putting the dynamos or boosters 
in parallel. These zero indicators, which are of the Kelvin 
type, made by Mr. James White, are really low-reading volt- 
meters, but they are designed to withstand high pressures, 
and have their zeros in the middle of the scale. They are 
connected to the poles of the switch it is desired to close, and 
when the indication is zero it is known that the two machines 
are at the same pressure, and the attendant can close the 
switch, This forms a very simple and effective method of 
paralleling. The ammeters are all Lord Kelvin’s sector 
pattern ampere gauges, likewise supplied by Mr. James White, 
who also furnished the voltmeters. The switchboard was 
о by Mr. Edmund Charrington to Messrs. Edmundson's 
esign. 

It will have been noticed that, with the exception of the 
zero indicators, there are no voltmeters on the switchboard. 
The only voltmeters employed are those seen on the left hand 
wall of the engine room in Fig. 5. They are electro-static 
voltmeters of the standard Kelvin engine room type and are 
connected at the ends of the pilot wires from the feeding 
points. The large open scales are visible from every part of 
the engine room. Thomson-Houston meters are fitted on 
each dynamo circuit, and Aron meters with Miller’s single 
dial attachment are used for the accumulators. These latter 
are 280 cells of the D. P. type in glass boxes erected on wooden 
stands in two tiers. They are guaranteed to give a discharge 
of 80 amperes for nine hours or 119 amperes for four hours. 


The supply is at 210 volts at the consumers’ lamps, and the 
arc lamps are connected in series of eight across the 420 volt 
mains. Owing to the distance of the station from the centre 
of the supply area the feeders and distribution mains are a 
very important feature of the system. The whole of the net- 
work has been supplied by Messrs. Callender’s, the cables 
being insulated with impregnated jute, lead-covered and 
armoured, and laid directly in the ground. Tarred boards 
are laid over them for protection from workmen who may be 
making excavations in the neighbourhood at some future time. 
The feeders are triple concentric with heavy lead-covering 
and steel-tape armouring, being connected to the distributing 
network at large feeder boxes. The configuration of the net- 
work is clearly shown in Fig. 1. The pilot wires are three- 
core, lead-sheathed, steel-taped cables laid in the same trench 
as the feeders. Three core, in preference to triple concentric 
cables, has also been used for the distributors owing to its 
convenience for connecting the house services. It may be 
mentioned that there are a number of Callender’s standard 
type of network boxes fixed at the junctions, and so con- 
structed that it is a simple matter to disconnect the mains at 
different sections for testing purposes. The feeders are in 
two sizes; 0:2 sq. in. and 0'4 sq. in. in area respectively. 
The section of the third wire is half that of the others. 


— 


The largest distributors are of 0-1 sq. in. sectional area, their 
third wires being of 0:06 sq. in. Each of the wires of the 
three-core pilot cables have a sectional area of 0-008 sq. in. 
Sixty-eight arc lamps of Messrs. Johnson and Phillips’ make 
are being erected at present. They take a current of 
10 amperes and burn for 14 hours with single carbons. On 
each post are two incandescent lamps of 25 c.p. for use after 
11:80 p.m. The circuits of the arc and incandescent lamps 
are connected to main circuits tapped from the network boxes 
by means of four-core non-hygroscopic cable, which is lead- 
sheathed and steel-armoured, two of these wires being for the 
arc lamps and two for the incandescent. The designs of the 
posts selected by the Corporation have very small chambers 
in their bases, so that there is only room for the isolating 
switches and substitutional resistances in them. The circuit 
switches and resistances are contained in pillar boxes similar 
in appearance to those frequently used for the line switches 
of a tramway system. There are five of these switch pillars, 
each arranged for three circuits. 

Mr. J. C. Wigham has superintended the work on behalf 
of Messrs. Edmundson’s, and Messrs. Lacey, Clirehugh and 
Sillar advised the Folkestone Company upon the contract and 
supervised the execution of the work on its behalf. Mr. 
Thomas Hesketh was the resident engineer for Messrs. 
Edmundson's, and his services have now been secured by the 
Folkestone Company as their engineer and manager. 
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CURRENTS IN BRANCHED AND IN MUTUALLY 
INDUCING CIRCUITS PRODUCED BY HARMONI- 
CALLY YARYING ELECTROMOTIVE FORCES. 


(Continued from page 818, Vol. XLI.) 
- BY PROF. THOMAS R. LYLE. 


I will now give a few examples of the application of tlie 

foregoing principles to alternate current problems. 
Example I.—The Transformer. 

Let R,L,C,E refer to the primary circuit, R,L,C, to the 
secondary, and let M be the coefficientzof mutual induction. 
Applying Kirchhoff's extended laws, we get 

E 4m, = 7101, 
mC, = „С,. 
Eliminating C,, we have 
2 
E- (u- 75) O., or E- 5,6, 
Ta 
which shows that the primary current is the same as if the 
secondary coil were absent, and the constants of the primary 
changed to Е, and L', where И 


2M? 
Ri = RI + "s R,, 


L= L, = 1 Ds 

(I? = R? ＋ Lz). 
E =e cos ot 
С, = . сов (wt — Gi), 
I= К+ 'i 

and tan i=, 

0, = 710, = le^ 


e 2 
т Meir / 


dy = eL, and I. = R + wL. 


R, 
„. C. T 7 (ml, $3), 


Hence if 


where 


Since 


where tan 


du E 

L I. 

т|, + tan — 1255 being the difference of phase of Ci and Cs, we 
2 


or C, 


cos (wt — $, — T/a — ф,). 
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see that for light loads (R, large) this difference approxi- 
mates to т/,, or the currents are nearly in quadrature, while 
for heavy loads (В, small) it approximates to т, or the 
currents are nearly in opposition. The magnetic flux B 
through the core being equal to (n,C,+,C,)o, where n, and 
n, are the numbers of windings and а the flux through the 
core due to 10 ampere-turns, we find, since Li = тос, І, = пс 
and M=n,n,c if we neglect magnetic leakage, 


that B ae +% tO, 
771 72 
" f m Rz wL; " 
=n үз (Ву- wLa) C, 
Ny _ L, ; 
as n, = M, q-»., 
iee., B= N i 6 6201, 


Ra е cos (wt— hi- dy) 
2 1 


where tan ф, as before = ola 


From the above expressions for C, C, and B the behaviour of 
the transformer under varying conditions can be immediately 
deduced. 

The power drawn from the mains being the average value 
of EC,, that is, $ ec cos ф, is 


The power supplicd to the external secondary circuit being 
the average value of Б'С,?, that is 1S'? (where S’ is the ex- 
ternal resistance of the secondary, S being the internal and 
R,=8+S’), is equal to 

4S’ vM, 


The efficiency of the transformer is therefore 


Ty Түз? 
R, I; 
which is à maximum (S’ variable) when 


seln T 
and the maximum value is | 


1 
1+ ER, 
«М? 

The values of the currents and of the powers drawn from 
the mains and supplied by the transformer can, for the case 
of maximum efficiency, be at once got by substituting in the 
expressions for these quantities the corresponding value of R,, 


that is, 8+ S. Lu 5 „МЗ, 
1 
In the simple сазе, when the internal resistance S is 


neglected, R, for max. efficiency Lz, and if we assume in 
addition M? LL, | 


C= % cos (of- 
i / M R’ + (R, + voL) ( Ф), 
where tan Gi „ ae , 
211 1 
С, == А, А X. с LM 08 С = d» — t) 
L, JR” + (В, + oL) 4 


Dany E m e Zm 2 „сов (ut - J - 7). 
JUS + (К, + uL) 1 


Power drawn from mains 
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Power supplied by transformer 
vl, 
FEET 
j R? (B, T LI) 
It is also worth pointing out that if Е, = O, 


e 
1 


and if К, = со, C, = £ cos (wt - Si). 


L 

In the case of a transformer supplying power there will be 
inductance in the external secondary circuit, and the formule 
applying to this case can be at once got from those already 
established {when L,L, is not = М by substituting L. + L’, 
for La, where L. now represents the internal and L', the 
external inductance of the secondary. The effect on the 
action of the transformer of varying L', can be at once 
deduced, and an interesting case is presented when L/, 
becomes negative, that is, when capacity predominates in the 
external secondary circuit. 

All the discussion already given about а transformer treats 
of the case when the energy supplied is at constant pressure, 
but an obvious modification of the results already obtained 
will make them apply to the case of a constant current supply. 

I will now give an example on the general theory of tho 
transformer, having inductance (or capacity) in its external 
secondary circuit, taking account of leakage and hysteresis 
when the impressed E.M.F. is harmonic and of constant 
amplitude, and assuming that the forced variations of the 
other quantities are also harmonic. If we represent by & 
vector (M, say) in the diagram the magnetomotive force applied 
to any iron circuit, then the resulting magnetic flux N will 
not, on account of hysteresis and Foncault currents, be in 
phase with M, but will lag behind it, and will be, from the 
same causes, slightly diminished in amplitude, so that the 


vector equation 


(where p is the magnetic reluctance of the circuit, x a number 
very little less than unity, and ба small angle generally) will 
represent very approximately the relation between M and N. 
Now, if n, and л, be the primary and secondary turns, суу the 
magnetic flux through the primary due to 10 ampere-turns of 
the primary, T, а similar quantity for the secondary, and c, 
the magnetic flux through the secondary due to 10 ampere- 
turns of the primary (oi = ), Ni and N, fluxes through 


primary and secondary, then 
N, xe (оО, + Ci), 


(I.) N, == Ke @(п,сыС, + nen:), 


C, and C, being the primary and secondary currents (vectors 
on the diagram). But 
E- п aN, RC, 
dt 

d dN 
n = (RTL) Ca, 

dt 
where L', is the external inductance of secondary, and 
remembering that if any vector V on the diagram represent 

e T 
= = го COS СЕ 4 =we ‘зҮ, 


v COS wt, 
Hence, substituting from I. into II., we get 
E + Kn, we 7 (5 т 99( 70101 + 2013 Cz) RI Ci, 
(7+) ä 
Kngwe N (1101201 + п, C:) = R + L') C, or 
E Ci =C,, 
inC,r = C., 


where if we put 120i LI, ки,20,, = L,, and клупу = M, 


(III.) 


r, — RI T LI sin 0+ wh, cos 0, 
r,=R, + oL, sin 0 + w(L, cos 0+ Lai), 


m = Me (5 4 e) 


m 
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So that this general case of the transformer is reduced practi- 
cally to the simple case solved in Example I. 
Eliminating C, from equations III. we get (as in Example I.), 


Е = (5 = 0 


showing that the current in the primary is the same as if the 
secondary were removed and the constants of the primary 
changed to p and A where 


DM {R, cos 20 — wL', sin 28 — oL, sind}, 


p — B, +L, sin 04-2 T 


wi = wL, cos 0 – 


, cos 20 + К, sin 26}, 


where I,? = ( " + wL, sin 0)? + (La cos 0 + L.). 


Hence, if E =e cos ot, 


81 cos (wt ф,) 


where I? = p? + о?А?; and tan ¢, = aN, 
P 


Again, as 0,= — C,, we find at once, 
72 


oT cos (wi — $, — 
L cos 6+ L/', 
Ra + oL, sin 0 ` 


From the above values for C, and C, any quantity involved 
in the theory of the transformer can be at once obtained, and 
with а slight modification, the above theory may be made to 
apply to a constant current transformer. L' may be positive 
or negative. 

As in Example I., the power drawn from the mains, the 
power supplied to the external secondary circuit, the copper 
losses per second in primary and secondary, and the efficiency 
can be at once written down. 

The power absorbed by hysteresis and Foucault currents will 
be une to be equal to 


w sin 6[L,(R,? + œL’) + o(L,L, - M) (oL, 
+ 2R,sin 6+ 20 L cos 0) ], 


in which the term in L L,- M? represents the loss due to 
hysteresis, &c., of the lost or leaked magnetic lines, while the 
other term represents that due to the hysteresis, &c., of the 
lines looped on both primary and secondary circuits. 

It must be remembered that L,L, and M are not the in- 
duotance coefficients of the coils as " usually understood, but 
« times them where « (the hysteresis amplitude factor) is a 
number slightly less than unity. The amplitude of the flux 
actually produced by a given current is the same as if x were 
taken =1, and the permeability of the iron diminished i in the 
ratio 1:x. 


2 6600, 


where tan $,— o 


1 15 


If a coil » turns per centimetre is wound on a long rod of 


iron of unit cross-section, and of permeability p, then Н = 4znC 
where C is the current —ccos ot in the coil. В, therefore, if 
harmonic, = ике ЮН = Aznpkccos(ot — 0), but at any instant 
the back 15. M.F. per centimetre of the rod is 


aD d 3 т 
n- =n B = 4тп?оикс cos{ ot — 0 + a 
dt 2 

hence the power absorbed per cubic centimetre of the iron of 
the rod, being the average value of nC i „is 4тп2оркс? sin 0, 


or 2vi?cpyksin0, where v is the see ү alternations рег 
second (о = 2m»). 
Hence the work done per alternation per cubic centimetre 


= 2n2c2nx sin 0, 


h? 1 6 
gr Lie Sin 6, 
where л is the amplitude of the magnetising force. As this 
hysteresis loss can be determined for any sample of iron 
sin Ө can be found, and as ків very nearly unity, sin 0 can 


be found to the first order. The preceding discussion involves 
the assumption that if C be harmonic so will be B. This is 
not a correct assumption, but the result arrived at will be a 
fair approximation to the truth. 

( To be concluded. ) 


— 


ELECTRICITY WORKS ACCOUNTS. 


Ayr Municipal Electric Supply Works. 

Municipal electric supply in Ayr was commenced on January 
8, 1896, so that the first of our tables this week refera to the 
two completed years of working. The authorised capital is 
£40,000, and the received capital £40,827, borrowed at 8 per 
cent. Asum of £1,750 has been repaid, and £86,920 expended, 
representing £59 per kilowatt capacity of generating plant 
installed. We are unable to give the separate items of capital 
expenditure, as they are not rendered in the accounts issued. 

Last year’s output was 161,093 units sold, showing an in- 
crease of about 29 per cent. over that of the previous year; the 
accruing revenue was £2,445 being an average price of 8:644. 
per unit. A great improvement has been made in the ratio of 
the costs to the revenue in that by a reduction in the total costs 
per unit of 0:884. this ratio has been reduced from 105 per 
cent, to 80-4 per cent. All the items of cost, except that of 
wages at the station, have fairly contributed to this satis- 
factory economy, which has resulted in a working profit of 
£478 being made. £581 has been paid into the Sinking 
Fund, and £1,052 as interest on loans, resulting in a deficit 
of £1,155, which has been carried to the police account, to be 
met by the rates. 

Walsall Municipal Electric Supply Works. | 

Our second table covers the accounts of the two completed 
years of working of the Walsall undertaking. The authorised 
capital stands at £23,400, of which £21,500 has been received, 
borrowed at 3 per cent. 

The expenditure to capital account at Dec. 81 last had 
reached £20,959, representing £87. 6s. per kilowatt of generat- 
ing plant in the station. 

Last year saw 24 additional consumers and an equivalent 
of 1,900 8 c.p. lamps connected to the mains. The output 
was 96,376 units sold, representing an increase of about 44 
per cent. over the output for 1896. As a result of the intro- 
duction of the maximum demand system of charging, with 2d. 
per unit charge after 14 hours, the average price per unit 
sold has dropped from 5:64. to 5:14. The total costs per unit 
have been reduced by 0-84. through a reduction in the 
management and property charges; works costs have remained 
Steady. 

The financial results are a working profit of £547, a pay- 
ment of £524 towards redemption of stock issued, and £555 
interest, leaving a deficit which, with that of the previous 
year, amounts to £977. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Bedtord (Municipal) .......... Mar. Kensi'gton & Rnightsbr'ge (Co.) Sept. 80 
Belfast (Municipal) ............ Sept. 23 Kingston-upon-Hull (Municipal) Aug. 19 
Blackpool (Municipal) ........ Oct. 7| Kingston-upon- Thames (Mun.).. Mar. 25 
Bournemouth Tu Ada . June 3 Lancaster (Municipal).......... Oct. 21 
Bradford (Municipal) .......... ay 20| Leeds (Company) .............. April 8 
Brighton (Munici р) КРК May 6| Leyton (Municipal) ............ Sept. 23 
Bristol (Municipal) ............ July 99 Liverpool (Municipal).......... Aug. 12 
Burnley (Municipal) .......... Sept. 16| Manchester (Municipal)........ July 99 
Burton-upon-Trent (Municipal) April 15 | Newcastle-upon-Tyne(Co.) .... April 29 
Cambridge (Company)) June 17 | Northampton (Company) ...... April 15 
(Central) Kensington (House-to- Notting НШ (Company) ....... Mar. 11 
House (Company) ............ ept. 30| Nottingham (Municipal) ...... Oct. ?8 
Charing Cross (Company) ...... April 22| Oxford (Company) ............ pril 1 
Chelsea (Company) ............ May 20 Portsmouth (Municipal). Nov. 4 
Cheltenham (Municipal)........ Oct. 7! Preston (Company) ............ Oct. 2 
Chester (Municipal ) Oct. 141 Reading (Company) ............ Sept. 16 
Clerkenwell (Company) ........ Mar. 18; Richmond (Company) .......... маг. 4 
Dover (Company) ............ Mar. 11 | Scarborough (Company)........ April 1 
Dundee (Municipal)............ Nov. 4| St.James' & Pall Mall (Company) July 1 
Eastbourne (Company) ........ July 22| St. Pancras(Vestry)............ 18 
Kdinburgh (Municipal) ........ Oct. 14 | Shoreditch (Vestry) ............ Ma) 27 
Exeter (Municipal) ............ Aug. 5 | Southampton (Municipal) ...... June 3 
Glasgow (Municipal) .......... Aug. 12| Stafford (Municipal)............ Oct. 21 
| Guildford (Company) .......... May 13 | Sunderland (Municipal)........ Aug. 19 
Hammersmith (Vestry) ........ June 10, Taunton (Municipal) .......... Aug. 6 
Hampstead (Municipal) ........ Sept. 9! Tunbridge Wells (Municipal) .. July 92 
Hanley аар — a April 8| Wandsworth (Company) ...... ar. 18 
Harrow (Company) ............ Sept, 9 Westminster (Company) April 23 
Hastings e St. Leonard's (Co.).. Aprii 29 | Wolverhampton (Muricipal) . July 16 
Hove ( PANY) .............. ay 6 Worcester ree ..... .. . May 18 
Hoddersfioli i n pen vetus Mar, 25| Yarmouth (Municipal) ........ June 17 
Islington (Vestry).............. Juue 24 
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Walsall Corporation. 
1895. 


Ayr Corporation, 
1896. [storage batteries, 


High-pressure con.-eur, with transformers and 
Alexander Wyllie. 


Alternate-current transformer sub-stations. 
Arthur J. Fuller. 


YEAR ENDED MAY 31, 1897. MAY 31, 1898. DEC. 31, 1896. DEC. 31, 1897. 
QUANTITIES— 
Units generated 50 „„ „» ван ваа эн E II PI I ILE 191,886 110,491 145,606 
r ны sbVccs ud ана А 67,170 96,376 
„ sold to consumers Ie e 56,133 74,556 
„ sold for public lighting, &c, .......- Lc eee 11,037 21,820 
j ОЛОЙ ОЙ WORKER Шс у» eos есте эзет ses ude Á HR 7,174 9,136 
UNITS SOLD PER 8 C.P. LAMP CAPACITY „u.m nasm su 9:83 12:85 
Maximum supply demanded ............. ee: eur omn rre 94 kilowatta 155 kilowatts 
Number of public lamps. . . Wise id PE E verdi q né o EP рр 14 arc 14 arc 
Number of consumers @ өлөрөр сфера 76 100 
Connections to mains in 8-е.р. lamps. . . 5,600. 7,500 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. 7,200 7,500 
CAPACITY OF PLANT IN KILOWATTS. m. ms. os ecco: sees 230 240 
| Per kilowatt Per kilowatt Per kilowat Per kilow. 
CAPITAL— Total. capacity. Total. capacity. Total, | "Sapaoly. ` Total A M 
AUTHORISED (TOTAL) ...............................| £40,000 | £178 . | £40,000 | £64 | £21,500 | £935 | 223400 | £975 
Loan (including Debenture charges). . .. . 40,000 178 40,000 64 21,500 93:5 25,100 97:5 
RECEIVED (TOTAL) .......... анны ыы "enne ae | 140 40,827 65°8 18,900 891 21,500 89:6 
CCC 2 — — — - — — — — 
Loan (including Debenture charges)....... e| 31,531 140 40,827 65:3 18,900 821 21,500 89:6 
AUTHORISED BUT NOT YET RECEIVED (TOTAL)... | 8469 376 — ds 2.600 118 1,900 7-92 
Share (unissued) ............. Ó——Ó— — — — — — = — — — — 
Share (uncalled) ))) . I NOS а == a mes = | - E er 
Loan (including Debentures) .......—..... е 8,469 37°6 — — 2.600 114 1,900 7:92 
REPAID (roTAL) . . . e e | ЖОЙ 191 1,750 2:8 841 3:66 841 3:50 
RESERVE OR SINKING FUND od 564 9-51 1.154 185 a — = "i 
DEPRECIATION FUND ................... —— — cas eee — — — — — — — — 
EXPENDED (TOTAL) .......... Mr | 29,103 129 36,920 591 19,357 842 20,959 873 
Landa and bulldiogl sais ences she vetoed ыза oc, nds дасы — — — 2,703 11°75 2,856 11:9 
DDD ОТДА ГТКК — 609 oan оен — — — 11,094^ 48:2 12,1424 50:6 
Mains eee —— ee — 5,630 | 240 5,931 24-7 
Miscellaneous ................... c ann t t — | 30 | 0:130 50 0'125 
BALANCE OF CAPITAL ACCOUNT... ne eene | 4577 -199 4- 541 2:95 
REVENUE— Per unit sold, Total. Total. Per unit sold. 
DEAN ә. 8 TM | £1,882 3 620d. £2,048 5˙100d. 
Revenue from supply ....... ee SS ee 1,305 2'510d. 1,646 41004. 
Ж meters, &c. .......... Dep — — 42 071054. 
$ public lighting. S 500 09614. 360 0°897d. 
А Bale of lamps, Ka. . — | — — 
» miscellaneous sources * — „ә 
EXPENDITURE OUT OF REVENUE— 
TOTA CORE ыб тазан нерде вна о нае — £1,500 3°735d. 
ooo, een . 954 23744. 
Generation of electricity ......... о.о. КЕРЕКЕ 558 1:995d. 805 #0034. 
Fuel (including cartage, &e.) .......... insi Var Fas stad 178 0°636d. 279 0:695а. 
Oil, waste, water, stores —Ó—— Ó—; 57 0°204d. 87 0:2174. 
Wages at station .. PS 196 077014. 221 0°551d. 
Repairs and maintenance at station . . . 127 0°454d. 218 0°543d. 
Distribution of electricity . . . . . . e (s 155 | 02984. 64 02294. 67 0°1674. 
Wages, &c......... E = 81 0:156d. 58 0:2074. 50 0:125d. 
Repairs, renewals of mains, &с......................... 74 | 01424. 6 0:021d. 17 0°042d. 
Public lighting... RE 106 0*202d. 41 Od. 83 02044. 
1 Шен K 22 0°042d. З ; 
e TTE T ER 999 q. 83 0°160d. \ «i н. 52 ades 
MANAGEMENT AND PROPERTY CHARdES 521 10014. 466 1'666d. 547 1:362d. 
w.... x Mei as — — — | — —- — 
pn „ ooo yoke ees Geers VES Pi Жейт ыыы 68 01314. | 169 | 0*604d. 179 04464. 
т ИООФ А аы Балана ры: а 453 0:87 1d. 405 0*604d. | '297 1:062d. 368 0°916а, 
f UHR Nadie d 19$ PARRA S DE aae aide E. 274 0°527d. 260 0:3874. | 237 | 08474. 210 0:672а. 
, дааа е s 40 0:077d. 36 0:054. | 23 0:082d. 24 0·060d. 
Establishment charges . . 43 0°083d. 36 0:0544. 26 | 0:0934d. 62 071544. 
Law ohatgos, Фес besessene bono РТН Эба 0:1844. 734 0°109d. 0:038d. 0:030d. 


4 to mean to mean | % to mean % to mean 
FINANCIAL RESULTS— Total. Rd p'nded Total. dec | Total. EA exp'nded Total cap.exp'nded 
WORKING PROFITE FOR YEAR oenn mee en sac – £101" | 04057 £478 145% | £438 | 2'267,“ £547 271% 
Sum carried to Depreciation Fund .................. — -— —- — — — — — 
Sum carried to Reserve or Sinking Fund ........, 484 1:94% 581 1:767 424 2'19% d 524 2'60% 
Net interest on loans (incl. Debenture charges) . 741 2'97% 1052 319% 459 2:517, 4 555 275% 
BALANCE FROM LAST АССООМТ.......................... | — — — -445 | 2217 
BALANCE AVAILABLE FOR DISTRIBUTION, && == — — — 
TTT A W — ti 445 250% 4 977 4857, 
ORDINARY DIVIDEND РАТ... овас - = 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 12% 18% 
Expenditure per kilowatt capacity 38. £4. 185. 2d. 85 
REVENUE PER KILOWATT CAPACITY .................. j. £8. 10s. 7d 
Expenditure per 8-с. lamp capacity ‘ А 4s. Od. 
REVENUE PER 8-С.Р. LAMP CAPACITY ................ н : 98. 54d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............. = 58. bid 5s. 54d, 
Price charged for lighting, per unit * ME { 1 to 94 f 
Price ире for же а MING Me Rr pa: toda; ora \ | aN ae 
Price charged for public lighting... - | £20 per arc per ann. | £20 per are per апп, || — 


WALSAIL.— REMARKS— a Includes £310 to lamp-posts and lamps. b Over-expended. 
c Insurance. d Per cent. to capital at end of year. e Subject to 23 per cent. discount or cash 
in one month. f By maximum demand system, 6d. for 14 hours, 2d. after ; 24 per cent, discount 
for payment in a month. 


£43; and insurance, £14. b Being а working deficit. c By maximum 
demand system, 6d. for first hour and 4d. after. d Includes auditing, 
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———— ——— —————————— 
SHAFTING VERSUS DIRECT-DRIVING. 


The Paper recently read by Mr. Lancpon before the Insti- 
tution of Mechanical Engineers has once again brought io 
the front the vexed question of large motors and shafting 
versus separate motors for each machine in connection with 
the electrical transmission of power in works. The Paper 
also, of course, raised the whole question of the advantages 
of electricity as a motive power; but with this we do not here 
propose to deal, further than by once again pointing out that, 
where а number of shops have to be driven, there can be no 
question of the advisability of employing electricity distributed 
from a single efficient centre, in place of long lines of shafting, 
or of a number of separate engines with numerous boilers or 
long steam pipes. Granted the employment of electricity as 
the means of bringing power to a shop, we propose to discuss 
the merits of the two possible methods of distributing the 
power in the shop itself. 

Mr. Lanepon has shown us that in the case he was dealing 
with 72 per cent. of the energy supplied to the main shafting 
was lost in transmission to the work on the machine-tools, and 
in the discussion on the Paper it was made clear that losses 
of this magnitude were of frequent occurrence. Prima 
therefore, there would seem to be a great gain in 


be remembered that loss of energy in itself is no bad thing ; 
it is the cost of the loss that is objectionable, and if 
by the employment of direct-driving motors the interest, &c., 
on increased capital expenditure amounts to more than the 
cost of the energy lost in shafting, then it will be economy 
to put up with the loss. Let us take the figures Mr. Lancpon 
gives. With all the 15 machines at work the loss in trans- 
mission was 1,778 watts, or 2:4 m.e., which at £10 per horse- 
power gives a loss of £24 per annum. But this does not 
include the loss in the driving motor, which at 80 per cent- 
efficiency would bring the loss up to £32 per annum. On the 
other hand, employing separate motors at, say, 50 per cent. 
efficiency, including the loss in the driven tool, the loss of 
energy would be at the rate of about 1 н.р., representing 
£10 per annum. Owing, however, to the fact that the 
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machines would, on the average, be idle during one-third of 
each working day, during which time current could be 
switched off if separate motors were employed, we must, 
for purposes of comparison, reduce the £10 to £7. On the 
other hand, the extra cost of fitting the 15 machines with 
their own motors would be roughly £200, and allowing 5 per 
cent. interest and 10 per cent. depreciation on this sum, we 
arrive at £80, which, together with £7, makes £87 per 
annum. Thus, by the use of shafting, and in spite 
of its low efficiency, there would be a net gain of £5 
per annum. But this is not all. The motors required for 
separate driving would be of very small size (4 н.р. and less), 
running at speeds over 1,000 revolutions per minute, and such 
small motors give much trouble from brushes, &c. ; and their 
number being great the total attention required would be 
considerable. On the whole, then, we may say that in those 
shops in which the machines are all small it will be advisable 
to adopt larger motors driving shafting. Since, however, a 
motor becomes much cheaper per horse-power as its size 
increases—a б н.р. motor, for instance, costing approximately 
but three times one of $ н.рР.—а point is reached at which it 
becomes economical to employ a single motor driving a 
group of tools through a single short line of shafting. Just 
exactly where this point occurs is a matter for consideration 
in each individual case, but as a general rule we would suggest 
that something like 5 н.р. will be found a suitable unit. By 
the employment of such units counter-shafting, with its 
attendant losses, could be done away with, and the tools might 
be so grouped that when the shop happened to be slack whole 
units could be cut out, and the loss from running idle saved. 
The above remarks, however, only apply to a case such as 
that taken by Mr. Lanepon, in which a number of small 
machines have to be driven. In a large shop, with heavy 
tools, i& would undoubtedly be more economical in power to do 
away with shafting altogether. Each machine, being of large 
size, would then be equivalent to one of the groups above 
mentioned ; and as large machines have to stand idle during 
longer periods than small ones, owing to the difficulty of 
getting the work into position, and to the fact that large work 
is scarcer than small, the gain by cutting off power altogether 
except just when wanted would be very marked. Further, the 
saving effected in other^ways by driving each machine 
separately would be very great. In the first place, being self- 
contained, machines having separate motors can be placed in 
such positions relatively to one another that the foreman can 
keep his eye on all or most of his men at once ; and a machine 
can be moved about just as it may be desired. Secondly, 
owing to this flexibility of the system, drilling and other tools 
may be brought up to heavy castings, instead of the castings 
being taken to them, and with great difficulty fixed in position. 
Indeed, two or more tools may be brought to work upon the 
same casting at one time. Thirdly, the speed of the motor 
can be very easily and delicately adjusted to suit the work in 
hand; and, if desired, the speed of all the machines can be 
increased with very little trouble. In addition to this, the 
absence of belting makes the installation of overhead 
travellers and cranes a very simple matter, and in such 
machines and many others, two or three separate motors may 
be employed to work the various motions. Last, though by 
no means least, the employment of a number of motors makes 
the stoppage of a whole shop of very unlikely occurrence. In 
one or two cases it may, however, be advisable to employ 
a single motor and shafting; as, for instance, where two 
or more wall-planers are to be driven, which require an extra 
amount of energy at a certain portion of the stroke. It will 
be extremely unlikely that all the planers will require the 


maximum energy at one.and the same time, and consequently 
the size of the single motor may be reduced and a saving so 
effected. On the other hand this principle must not be carried 
very far, or the great loss in the shafting will again necessitate 
a large motor; and though it is true that a large motor is 
cheaper than a number of little ones of equivalent power, 
there still remains the prohibitive loss of energy in the shafting. 

The result we arrive at, then, is that machine tools should 
be grouped into units when small, and separately driven when 
large, and yet that this principle must not be applied too 
rigidly. Often it will be advisable to drive small machines 
(such, for instance, as winding lathes) separately, each by its 
own motor, for the sake of compactness; while, as we have 
seen in the case of wall-planers, it may be best here and there 
to employ short lengths of shafting even in shops for heavy 
work. But the present state of chaos, in which we find every 
combination of motor and shafting used without rhyme or 
reason, certainly ought to be brought to an end. The question 
of the arrangement to be adopted is entirely one of principle, 
and that principle should be fully understood before the 
plant is laid down. It will, of course, be said that much of 
the present haphazard work is due to the fact that most shops 
now fitted with electrical power were originally driven by 
steam, and that the best has been done under the circum- 
stances ; but we think that where it is considered profitable 
to introduce electricity at all, it will in the long run be found 
more economical still once and for all to apply it in the most 
satisfactory manner. On the other hand, the rage for very 
small motors exhibited by some people in their enthusiasm 
for electric working, and nothing but electric working, we 
hold to be a mistake. At present, at least, the small con- 
tinuous-current motor with its troublesome commutator and 
more or less exposed cotton-covered wire is not suitable for 
the knockabout work of the shops; and though in these 
respects the polyphase motor has the advantage, yet, when of 
small size, its speed cannot be easily and efficiently regulated. 
This difficulty has been "met in some cases by employing two 
tri-phase circuits of different frequency, on to either of which 
the motor can be switched; but even with this complication 
the regulation cannot be called satisfactory. A gradual varia- 
tion of speed over a considerable range is what is required. 
But the whole question of separate driving versus shafting 
concerns only the small motor ; with large machine tools 
there can be little doubt that separate motors ought to be 
employed. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p’ ABE. | 


Continuity of Wave Theortes.—Lord Kelvin’s fascinating 
communication to the British Association, at Bristol, which 
has just been published, throws a flood of light on the con- 
nections which exist between all types of wave motion, from 
those of sound to Hertzian and heat waves, and to luminous 
and ultra-violet waves. Lord Kelvin pictures an ideally rigid 
globe of solid platinum of 12cm. diameter, hung inside an 
ideal rigid massless spherical shell of 18cm. internal diameter, 
and of any convenient thickness. This shell is hung in air 
or under water by a very long cord, or is embedded in a great 
block of glass, or rock, or other elastic solid. By proper 
application of force between the shell and the nucleus the two 
are made to vibrate in opposite directions with a simple har- 
monic motion, and an amplitude of, say, 107?em. If the shell 
is in air, and the period 32 vibrations per second, a humming 
sound will be heard, audible to an ear a short distance away. 
On increasing the frequency the loudness will increase even- 
tually to an intolerable shriek. Maintaining the same expen- 
diture of energy, and increasing the frequency to 500 x 1012, 
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there will be no sound, but from all points of view not in the 
line of vibration a luminous point of homogeneous yellow 
polarised light will be seen proceeding, as it were, from the 
centre of the sphere. If the ether is absolutely incompressible 
no condensational-rarefactional waves will be sent out beyond 
frequencies of 4 х 10", and only the distortional waves will 
remain. Lord Kelvin points out two other lines along which 
such а transition may be looked for. In one of them oscilla- 
tory rotations are imparted to the sphere and the shell in 
opposite directions, and in the third the massless shell is 
replaced by an infinitely massive shell, and the platinam 
sphere by an electrified non-conductor. But for these the 
reader should study the original Paper. 

[KRLVN, Phil. Mag., November, 1898, ] 


Intermediate Conductors.—J. Stark has devised an elegant 
method of representing the occurrences at the surface of a 
metallic plate immersed in an electrolyte through which an 
electric current is passing. In the accompanying illustra- 
trations (see diagram) P represents a double plate, consisting 
of two different metals joined together. They form, of course, 
a closed circuit, and a current circulates from one to the other 
through the liquid. The path being shortest just round the 
edges the current is strongest there. The strength and direc- 
tion of the current at any point in the plane AB may be 
represented by an ordinate on that plane. In Fig. 1 the 
double plate alone is active, and the current intensity at the 
edges is well illustrated by the dotted curves. In Fig. 2 a 
feeble current from the electrodes interferes with the current 
due to the double plate, and where the curves intersect the 


plane A B there is no current at all. Almost any distribution 
of current may thus be brought about. A single plate of any 
metal is practically equivalent to a double plate, since it 
immediately takes a metallic deposit from the anode on pass- 
ing the current. A beautiful gradation of zinc-copper alloys 
may be thus produced. l 
(Starx, Wied. Ann., No. 10, 1898.) 


Potential Gradients in Vacuum Tubes.—E. Wiedemann and 
G. C. Schmidt communicate the results of a lengthy investiga- 
tion of potential gradients in vacuum tubes as influenced by 
the choice of a source of current, by heat, magnetism, ultra- 
violet light and photo-luminescence of the gas itself. They 
found that as soon as the same appearances were presented by 
a discharge from an influence machine, and that from a battery 
of accumulators, the potential gradients were equal to within 
10 per cent. at all events. Even this difference may have 
been accompanied by differences of appearance, since the dis- 
charge of the influence machine was not steady. Hence, 
generally speaking, the luminous appearances are characteristie 
of the discharge potential. As regards methods of studying 
potential gradients, it is found that probes are unsuitable 
for discontinuous diseharges and for discharges in narrow 
tubes. The discontinuity in the potential gradients in 
passing from wide to narrów parts of a tube explains the 
production of cathode rays at the points of transition. The 
potential gradient in the positive light column is largely inde- 
pendent of the width of the tube and the type of the discharge. 
This is somewhat analogous to the fact that in ordinary con- 
ductors the resistivity is independent of the dimensions and 
of the current intensity. Ultra-violet light and photo- 
luminescence are practically without effect upon the potential 
gradient. The heating effects in the glow light are quite out 
of proportion to the potential gradient there, probably owing 
to the fact that some rays are produced at the cathode and 
absorbed in the glow light. In the positive light, the whole 


of the energy given out by the discharge is converted into 
heat. A magnet brought near the positive column only 
increases the potential gradient indirectly by compressing the 
column. 

[WIEDEMANN and Scumipt, Wied. Ann., No. 10, 1899, 


— — 


Point Discharges with Oscillating Currents.— Experiments 
with Tesla apparatus have proved that rapidly alternating 
currents of high potential, when passing a pointed terminal, 
are capable of charging an insulated plate in the vicinity of 
the point positively, and not, as might have been expected, 
negatively. K. Wesendonck repeated the experiment with a 
Blondlot exciter with the same result. He now describes a 
very simple arrangement by which he is able to demonstrate 
and study the same phenomenon. One terminal of a Voss 
influence machine is put to earth, while the other leads to a 
spark gap, beyond which a fine needle is attached to the wire, 
which is also put to earth. Opposite the needle point is 
mounted a plate connected with an electroscope, the outer 
cover of which is put to earth. On working the machine the 
plate is always charged positively, whichever of the terminals 
of the influence machine is connected with the needle. On 
introducing а suitable self-induction, however, the plate is 
charged with the same charge as that of the terminal used. 
The difference between the two cases may be strikingly shown 
by introducing a closely wound coil of wire as a self-induction, 
and then pulling out the coil to a greater length, thus lessen- 
ing its inductance. The author does not look for any 
explanation of this phenomenon to Pflüger's damping theory, 
but to & retardation which is greater for the negative than for 
the positive discharge. 

[WESENDONCK, Wied, Ann., No. 10, 1998.] 


Polarised Electromagnetic Waves.—The observations made 
by Latrille (вее The Electrician, Vol. LXI., p. 518), concerning 
the polarisation of electric waves by a metallic slit, had been 
previously made by K. Waitz, who did not, however, publish 
any account of them. The latter now proceeds to describe 
his own results in detail. They differ from those of Latrille 
in one important particular. In Latrille’s experiments the 
transmitted energy always increased with the length of the 
slit, though not in proportion to that length. Waitz, on the 
other hand, found that the energy transmitted by the slit 
undergoes a periodic increase and diminution as the length of 
the slit is steadily enlarged. The minima are very pronounced, 
and closely approach zero. A maximum transmission occurs 
when the stationary wave at the slit has the same length as 
the resonator and electrometercombined. The first minimum 
occurs at a length of slit which is double that of the first 
maximum. The slit vibrates in two halves, and there is a 
node at the centre. When the resonator is displaced towards 
the ends of the slit, во as not to be at the node, the deflection 
of the electrometer increases. 

[Warrz, Wicd. Ann., No. 10, 1898.] 


Low-Temperature Properties of M,. -The anomalous 
behaviour of metals at very low temperatures is not confined 
to their resistivity. U. Behn has carried out some measure- 
ments of their specific heat, which have yielded interesting 
results. The method he adopted was that of mixtures, as 
being the handiest, and, on the whole, the most trustworthy, 
The metals dealt with were lead, platinum, iridium, palla- 
dium, copper, nickel, iron, and aluminium. The lowest tem- 
peratures were obtained by means of liquid air, and those 
between Одес. and - 80deg. by means of the usual mixture of 
solid carbonic acid and absolute alcohol. It was found that 
the lower the temperature the more was Dulong and Petit's 
lad departed from. Between — 80deg. and —180deg., the 
atomic heats, instead of ranging in the close neighbourhood 
of 6:3, varied from 6:0 (lead) to 4:0 (iron). The specific heats 
all diminished with decreasing temperature, and the more 
rapidly the higher their initial values. The author supposes 
that near the absolute zero they all have the same value, 
which is very small, and probably itself zero. 


[BEHN, Wied, Ann., No. 10, 1898.] 
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Temperature Coefficient of Dielectric Constants.—H. Pellat and 
P. Sacerdote have determined the dielectric constants of such 
Substances as paraffin and ebonite at various temperatures. 
To ensure a uniform and known temperature in the speci- 
mens, which is a notoriously difficult task, they only made 
measurements at room temperatures, and varied the 
latter by suitable ventilation and other means. After 
keeping one such temperature constant for 24 hours it 
could be fairly assumed that the specimens had assumed 
the ваше temperature throughout their mass. The dielectric 
constant of paraffin diminishes as the temperature increases, 
at the rate of 3:6 x 10-4 per degree. The dielectric constant 
of ebonite, on the other hand, increases at the rate of 
8:8 x 10~* рег degree. It follows that in charging a condenser 
at constant temperature the charge is not simply 4 CV’, but 
must be multiplied by a factor depending upon the tempera- 
ture. If the dielectric is ebonite, the actual energy of the 
charged condenser exceeds by more than a quarter the value 
hitherto ascribed to it. If rapid the charges and discharges 
will be adiabatic, and variations of temperature are produced, 
amounting to about 0:001'C. These are two small to be 
placed in evidence. | 

[РЕШАТ and SacerDoTR, Comptes Rendus, October 17, 1898.] 


Incandescent Safety Lamps.—To show that an incandescent 
filament is incapable of producing a gas explosion, H. Couriot 
and J. Meunier filled such a lamp with a 9:5 per cent. mixture 
of marsh gas and air, that mixture giving the greatest explo- 
sive power. The lamp was one of 10 c.p., and required 0-8 
amperes and 45 volts. It was switched on and then filled 
with the explosive mixture, The effect observed was that the 
glow diminished rapidly, except at one point, and at that 
point the filament eventually broke. The fracture was only a 
fraction of а millimetre long, and the ends were pointed. 
No explosive effect was produced. Another Jamp was then 
overfed with 58 volts. But the behaviour was the same, 
except that the life of the lamp was shortened to 20sec. No 
difference was observed in any other type of glowlamp. The 
explanation of this behaviour appears fairly simple. The 
marsh gas is gradually burnt up without explosion, and when 
the spark occurs at the rupture there is no longer an explosive 
mixture in the tube, but only water vapour and carbonic acid. 
The former collects in the bulb on cooling. In order to obtain 
an explosion, it is necessary to break the filament and produce 
а spark by shaking the broken ends till they collide. Even 
then the ends are sometimes welded together by the spark, 
and the lamp goes on glowing as if nothing had happened. 

[Сосвтот and MEUNIER, Comptes Rendus, Oct. 17, 1898. 


AppENDUM.—li appears that Wiedeburg’s * New Electro- 
thermal Relation” between the emissivities and resistivities 
of metals (see these notes, Oct. 7, p. 772) was discovered by 
Lodge 22 years ago, and published in the Phil. Maq., 1876, 
Vol. П., p. 524. 


THE COMMERCIAL AND BUSINESS ASPECTS OF 
MUNICIPAL ELECTRICAL SUPPLY. 


BY ALFRED Н. GIBBINGS, M.LE.E. 
(Continued from page 749, Vol, XLT.) 


ELECTRIC Motive Power (continued). 


We have now dealt with the application of the electric 
motor io three important and useful purposes, viz., letter- 
press and lithographic printing, electric traction and cranes 
and hoists. Without specially considering the other applica- 
tions given in Table VIII., it will suffice if we now enumerate, 
in the form of a summary, the general advantages of the 
electric motor. They are as follows :— 

1. Speed practically constant under varying loads if required. 

2. The cost in repairs is practically «4 with a well-designed machine. 

5. The smaller sizes пау be fixed to a wall if necessary. 
jon Occupies very small space, viz., about dft. square for any size up to 

Б.Н.Р. 

5. Perfect silence in working, absence of smell and does not give off any 


gases, 


6. Requires no attention, except oiling the bearings once or twice a week, 
and renewing the brushes occasionally. 

7. Absolute freedom from vibration, thereby enabling the motor to be 
placed in any position in a building without expensive foundations. 

8. The larger sizes сап be readily adjusted to take up any slack in the 
belt, instead of cutting the belt and making a new joint. 

9. A motor can be started and stopped by the simple operation of a 
switch. This arrangement obviates running the motor when not required, 
and, of course, effects considerable economy in the use of power. 

10. As there is no reciprocating motion, the running is the steadiest 
that can possibly be obtained. The motors are therefore suitable for any 
kind of work. 

11. Where à number of machines are used, and extensions are likely to 
be made, the use of additional motors is much cheaper and more adapt- 
able to circumstances tban extensions of shafting and counter-shafting. 
Odd and additional plant may be put down anywhere, doing, away with 
the necessity of setting out with a line of shafting, and thus floor space 
can be utilised to greater advantage. The space above would also be free 
from open belts, cross-belts, pulleys, counter-shafting and other gearing. 
When these separately driven machines were not in use, there would be no 
long lengths of shafting being uselessly driven and wasting power. 

12. Motors can be coupled direct to any class of machinery. They can 
be placed at any point where they will be least in the way, and in some 
cases an advantage may be derived from running two or three small 
machines from the one motor. For instance, bookbinders' stitching 
machines, of which a number are usually worked on one floor, might with 
advantage be coupled this way, as but small power is required, and not all 
being in operation at the same time, a single motor will be sufficient for 
the whole. Electric driving is the only system by which the eract power 
required to drive a machine can be accurately ascertained. Every other 
form of power, including steam engines, gas engines, oil engines and 
hydraulic engines, necessitates the use of a brake method in order to 
ascertain approximately the power required or developed. With electric 
power, and by means of an ammeter in the main circuit, the maximum 
and all variations of power i8 shown at a glance at any time, while the 
motor is actually working under its ordinary conditions. 


Having dealt with the general advantages of electric 
motive power, we will now consider briefly the actual cost 
of working, instituting & comparison with the cost of gas, 
oil and steam. Hydraulic power may be omitted from the 
comparison, as the purposes to which it may be applied are 
very limited, the means of handling it and regulating it are 
very costly, and the repair and maintenance are serious items. 
In addition to these drawbacks, the service is liable to be 
affected by drought in summer and by frost in winter. It 
may, therefore, be dismissed as being by no means a com- 
petitor with electricity. 

In order to make a fair comparison of the cost of power by 
steam, gas, oil and electricity respectively it must, first of all, 
be determined what we are to assume as the respective prices 
charged for these commodities. But there are other items 
which must also be taken into consideration, and these may 
be stated as follows :— 

1. Horse-power of plant. 

2. AEG number of hours per annum during which the power is 

uired. 

. Efficiency of plant. 

4. The capital outlay of the complete plant. 

5. The interest and depreciation on outlay. 

6. Cost of repairs. 

7. Rent, rates and taxes. 

8. Wages for attendance. 

9. Efficiency of gearing. 

We will take theso items seriatim, and assume the relative 
prices to be 12s. Gd. per ton for coal, 3s. per 1,000 cubic ft. 
for gas, 4d. per gallon for petroleum oil and 2d. per unit for 
electricity. In order to reduce these to a common basis for 
comparison, it is necessary to obtain the cost per brake horse- 
power per hour. In the best engines of each type respectively 
it has been found that 4lb. of coal for steam engines, 25 
cubic ft. of cas for gas engines, 11 pints of oil for oil engines 
and 830 watts for electric motors are each equivalent to one 
brake borse-power per hour. Hence in actual cost in pence 
per hour we get :— 


Steam at 12s. 6d. per toon 0:264. 
Gas at Js. рег 1,000 cubic f I . 0:804. 
ОП at 4d. per gallon ансо н ЫЬ ЫГЫ 07754. 
Electricity at 24. per 1,000 watt hours ............ 6 ......... 1:66d. 


These figures represent the brake horse-power (B.H.P.) on 
the pulleys of the engines and motors, and also (what is of 
equal and immense importance in making this comparison) 
they represent the result at the full load of the engine. 
With a rarying load the efficiency of the engines rapidly 
decreases, while that of the electric motor remains practically 
the same, as will be shown further on. 
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The next two items to be considered are (1) the horse- 
power of the plant and (2) the average number of hours per 
annum during which the plant is required. It may be 
admitted that as steam plant is never put down for less than 
about 30 н.р., and hence that may be taken as a basis. The 
number of horse-power hours per day may be taken as 8, 6 
and 4 respectively, although the first is very rarely reached. 
A steam engine may, for instance, be running for 94 hours, 
but the load will be constantly varying from 1 to possibly $ 
load, sometimes reaching full load for short periods. Hence 
the average must be taken, and, allowing 300 working days 
per year, we get 2,400 hours, 1,800 hours and 1,200 hours for 
8, 6, and 4 hours рег day respectively, or for 30 н.р., 72,000, 
54,000 and 86,000 н.р. hours per annum respectively, 

This brings us to the third point, viz., the efficiency of the 
plant at tke average loads, which is found to be as follows :— 


Table XI. 


Cost of fuel per brake horse-power per 
hour on varying loads. 


Plant. Horse-power hours per annum. 
72,000 54,000 56,000 
Steam 0:264. 0:544. 0:464. 
Сав... inves 0:80d. 1:004. 1:204. 
c st: 075d. O Nad. 1:124. 
Electric ............ 1:664. 1:664. 1:664. 


The next items for consideration have a much more impor- 
tant bearing on the actual and comparative costs of running. 
They consist of (1) capital outlay, (2) interest and deprecia- 
tion, (8) repairs and maintenance, (4) rent, rates and taxes 
and (5) attendance. For a 80 н.р. plant these may be 
estimated as follows :— 


Table XII. 
Cost per annum. 
Items, 
Steam. | Саз, Oil. Electricity. 
c Мыны £500 | £250 | £250 | £300 
— Lc ——=— | 
Interest and depreciation, 10% | £50 0 225 0 225 0 £50 
Repairs, 5% . . q 25 0| 12 10 1210 | (24%) £7 10 
Rent, &c., for space occupied.“ 10 0 5 0 5 0 Nil. 
Attendance eee 100 0; 50 0 50 0 Nil. 
D! £185 0 292 10 292 10 £37 10 
Cost per B. H. P. per hour for 1. A. Р m с 
72,000 hours . . . =| 0614. , 0:504. | 0 50d. 07154. 
Ditto for 54,000 hours.. 0:824, | 0414. | 0414. 0°17d. 
Ditto for 56,000 hours.. 122d. | 0*'61d. | 061d. 0:264. 


Table XIL, together with Table XI., provides us with the 
necessary data wherewith to ascertain the actual cost of a 
brake horse-power hour for the respective plants under similar 
conditions, but with varying loads. These combined results 
are given in Table XIII. :— 


Table XIII—Averaye Cost per Brake Horse-Power Hour in 
Pence for Varying Annual Loads. 


72,000 hours.| 54,000 hours. 36,000 hours. 


Plant. | 


Per hour. Per hour. | Per hour. 
‘Running costs... 0:264, 0:544. 0:464. 
Saati а Capital costs ... 0:614. 0:82d. 1284. 
Total ...... 0°87d. 116d. | 1'68d. 
| Running costs... 0:804. 1:00d. 1°204. 
Gas . | Capital costs. 0:504. 041d.  O*ld. 
А | 
| Total ..... 17104. 141d. 1814. 
| Running costs... 078d. 0:944. 1˙12d. 
Oil. Capital costs. 0:504. 0:414. 061d. 
| Total ...... 1'05d 1°35d. 173d. 
Running costs... 1°66d. 10d. 166. 
Electricity 4 Capital coats ... ee 0:174. | 0:264. 
Total ...... 179d. 183804. 1924, 


It will be seen that these figures as they stand in the table 
are not favourable to electricity as a motive power. This ig 
due to two reasons. First, the comparison between the respec- 
tive motors is that of brake horse-power, taken at the shaft of 
each machine; and secondly, the price for electricity for power 
purposes, viz., 2d. per unit, is high. 

To take the first of the above causes, it must be admitted 
that in comparing the costs of running at the point where the 
power is delivered by each engine, viz., at the pulley of the 
crank or armature shaft, the electrice motor is not much 
cheaper, and in this instance is dearer, than the other three. 
It is clear, however, that in actual practice that point is not 
where the comparison is either useful or needed. The point 
at which the comparison should be made is the point of 
application of the power to the machinery or object to be 
operated or driven. Unless the gas, oil or steam engine is to 
drive one machine only, the necessity arises in the case of 
these engines to use intermediate gearing in the forms of 
shafting, belting, ropes, spur wheels, bevel wheels, &c. This 
gearing forms a very much greater proportion of the power 
required per machine than would appear to be the case. It 
may be taken as varying from 25 per cent. to 100 per cent. 
above the actual power of the machines when all are in opera- 
tion. It is no uncommon occurrence, however, for only a 
small proportion of the machines to be at work while the 
engine is driving the whole of the shafting. Electric motors, 
of course, do away with nearly all this complication and 
waste, because they can be coupled direct to each separate 
machine, and in addition are not required to run when the 
machine is not in use. We can go even further than this, 
and start and stop the motor in a moment as the work on the 
machine is varied. As regards steam, gas and oil, therefore, 
it will be necessary to at least double the figures given in 
Table XIV. before accepting them as representing the actual 
working cost. | 

There is also another important feature in connection with 
the economy of electric motors, I refer to the efficiency at 
varying loads. It may be taken for granted that no single 
piece of machinery maintains a full load for any considerable 
length of time, and hence the efficiency of the driving engine 
at quarter, half and three-quarter load, &c., becomes important. 
The efficiency of the electric motor is much higher at all loads 
than either steam, gas or oil engines. The cost, therefore, of 
running an electric motor will be represented by the actual 
resultant taken on the average of the varying loads. This 
feature is illustrated in the accompanying curve (Fig. 5), 
which has been taken from the most modern machines. It 
will be seen that the maximum horse-power was 6:4 and the 
duration of time 18min., which, if the maximum power had 
been а constant load, would represent two horse-power hours. 
But after the resultant has been carefully obtained with a 
planimeter, the actual horse-power hours are found to be 1:06. 
This difference between the maximum horse-power required 
and the mean horse-power used is rarely taken into account 
or even understood by many small power users, It is a most 
difficult thing to get them to appreciate. 

The second reason of the unfavourable comparison of cost 
per bráke horse-power hour for electric power, as given in 
Table XIII., and to which brief reference has already been 
made, is that the price of 2d. per unit is high. It will be 
shown later on in this section that electricity for power pur- 
poses can be supplied at 1d. per unit from a central electric 
lighting station, and that & considerable profit can be made 
at that price. There are very few instances in which any 
private steam or gas plant can compete with electricity at 1d. 
per unit. In some towns, however, the charge for electricity 
for motive power is as high as 3d. per unit. Tho figures in 
Table XIV. give the cost per brake or electrical horse-power 
per hour for varying prices per Board of Trade unit. This 
table should be referred to only in conjunction with Fig. б 
and the explanation thereto. 

The Effect upon the Output and Costs of the Generating 
Station.—There is very little necessity to enlarge upon the 
beneficial effects from a financial point of view upon the works 
costs of the generating station of a good day load in the form 
of a demand for electric motive power. The reader is referred 


THE ELECTRICIAN, NOVEMBER 11, 1898. 


Table XIV. 


Electrical Cost per hour in ен arn prices per Board of 
horse- power, Жын 
60 % efficiency. | 14 14d. 2d. а, 54. 

4 0°46d. 0°69d. 0:924. 1°15d. 1 38d. 

1 0:93d. l:39d. .| 1:864. 2˙32d. 2°79d. 

2 1:86d. 279d. 5724. 4:654. 5:584. 

3 2°79d. 4°18d. 5:584. 6:974. 8474. 

44 4:184. 6:274. 8:564. 10454. 2:544, 

6 5:58а. 8:374. | 11164. 13°95d. |1674d. 

10 ' 932d. 13:98d. 18:644. 23°30d. 27 96d. 


to the section on How to Charge for Electrical Energy, 
pp. 8, 76 and 179, Vol. XLI. It can be readily understood 
that in many cases electric motors may be required for a very 
short time per day: such cases, for instance, as coffee-grind- 
ing, hair brushing, restaurant lifts, &c. It is found in 
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are based upon a working year of 800 days. Wright's Demand 


Indicator is used to ascertain the maximum  horse-power, 
which serves the double purpose of also showing whether the 
consumer's motor has been applied to work beyond the 
capacity for which it was designed. 

The charges for electricity for power purposes will be 23d. 
per unit, for an average use for four hours and under per day of 
the maximum power actually required. Ifthe power is used 
for an average of over four hours per day, the charge will be 
reduced in accordance with the scale on the next page. 

From the statement given therein any number of units 
may be ascertained by taking the amperes that are multiples 
of 100, say, 125, thus :— 

Over Under 
974 .. 


100—30:85 . . 11,000 . . 15,000 . . 15,500 ... 19,000 ... 24,000 
224 ... 25= 7°70... 2,750 .. 5, . 5,875 .. 4,750 .. 6,000 
120 . . 125—38:55 ... 13,750 . 16,250 . . 19,575 . . 25,750 ... 50,000 


practice, however, that the rate of charge which has to be | and so on. 
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made for electricity for lighting purposes, may be considerably 
modified in regard to motive power. This arises, of course, 
from the fact that electric motors are in use principally, and 
to a great extent, in the daytime, whereas the demand for 
the electric light forms the well-known peak at the time 
of dusk, when the sum of all the demands is simultaneous. 
It is often stated that during the winter months the respective 
sums of the demands for both lighting and power are also 
simultaneous, thereby necessitating the same initial charge 
per unit for the first hour’s average daily demand in both 
cases. As a matter of experience and observation it is found 
that such is not the case entirely. A certain proportion of 
the power for motors is bound to overlap the maximum of the 
lighting load, but the greater proportion undoubtedly occurs 
before 5 p.m. throughout the year. 

In Bradford the maximum charge for motive power is 23d. 
per unit with the sliding scale, as in Table XV., reducing the 
price according to the average daily use. The calculations 


In addition to, and consequent upon the effect which the 
demand for motive power has upon the output and generating 
costs of the electricity works, there are sundry advantages 
from а generating point of view which have not yet been taken 
into consideration. There is less necessity for banking” 
boiler fires, as the boilers are іп more general use. This 
reduces the quantity of coal per unit sold, and in one muni- 
cipal electricity works the saving effected in three years was 
1d. per unit, the cost being reduced from jd. to ]d. The 
radiation losses due to keeping steam pipes warm all day will 
remain practically the same, but per unit sold will, of course, 
be less with a day load than without. Another important effect 
occurs with the more continual running of the engines. The 
extra wear and tear will be neglible, indeed an advantage will 
accrue from their more frequent use. With an electric light- 
ing load only, the greater portion of central station machinery is 
standing i е for long periods during the summer months, 
which, from an engineering point of view, is even more dele- 
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Table XV.—Sliding Scale of Charges for Electric Power, 
Calculated upon Six Months’ Use. 


—Average daily use — 
5 hours. | 6 hours. | 7 hours. | 8 hours. 


SR — 
Max. demand > ri „| 4 hours. 
of current. |§ 2 © - | - 
ß 3 3. Units at | Unite at Units at Units at | Units at 
Amperes. af S| 2d. lid. 11d. Id. 1d. 
8 


Ov'r Under © Exceeding|Exceeding| Exceeding Exceeding] Exceeding 
5 | 154| 550 650 Tib | 950 | 1,200 
5 71 | 231 825 975 1,162 1,425 1,800 
71 10 508 | 1,100 1,500 1,550 1,900 2,400 
10 | 124 | 585 | 1,375 1,625 1,937 2,575 3,000 
1243 15 462 | 1,650 1,950 2,525 2,850 5.600 
15 17 5:89 | 1,925 2,215 2,712 5,525 4,200 
174| 20 616 | 2,200 2,600 5,100 5,800 4,800 
20 | 224 | 6935 2,175 2,925 5,487 4,215 5,400 
224| 25 770 2,750 5,250 5,815 4,750 6,000 
25 | 274 | 847 3,025 5,575 4,262 5,225 6,600 
271 30 9'24 | 3,300 3,900 4,650 5,700 7,200 
30 | 324 |1002 3, 575 4,225 5,057 6,175 7,800 
323 35 10°79 | 3,850 4,550 5,425 ,650 8,400 
55 | 374 |1156, 4125 | 4,875 | 5812 | 7,125 | 9000 
373 40 12:55 | 4400 | 5,200 6,200 7,600 9,600 
40 | 424 |1310 4, 675 5,525 6,587 8,075 10,200 
425| 45 |1387 4, 950 5,850 6,975 8,550 10,800 
"5 | 474 |1464 5, 225 6,175 7,562 9,025 11,400 
471 50 |1541) 5,500 6,500 , 7,750 9,500 12,000 
50 | 524 |1618 5775 6,825 | 8,137 9,975 12,600 
524| 55 16:95 6,050 7,150 8,525 10,450 15,200 
55 | 574 |1772 |. 6325 7.475 8,912 10,925 15,800 
674; 60 |1849 6,600 800 9,500 11400 14,400 
60 | 624 | 19°26 6,875 8,125 9,687 ' 11,875 15,000 
624| 65 |2004 | 7,150 8,450 | 10,075 12,550 15,600 
65 | 674 (20°81 7,425 8,715 10,462 12,825 16,200 
674! 70 |2158 1,100 9,100 | 10,850 15,500 16,800 
70 724 |2255 17,975 9,425 11,237 13, 775 17,400 
725 75 (2312: 3, 250 9,750 11.625 14,250 18,000 
75 773 2589 8,525 10,075 12,012 14,725 18,600 
771 80 | 24°66 8,800 | 10,400 12,400 15,200 19,200 
80 824 | 25°43 9,075 | 10,725 12,787 | 15,675 19,800 
823: 85 2620 9,350 11,050 15,175 | 16,150 ,400 
874 | 26°97 9,625 11,375 15,562 16,625 | 21,000 
874 90 (27°74 9,900 11,700 13,950 | 17,100 21,600 
90 | 924 2851 10,175 12,075 14,557 17,575 22,200 
923 95 29°28 10,450 12,550 14,725 18,050 | 22,800 
95 973 30°06 10,725 12,675 15,112 18,525 | 23,400 
974| 100 50:85 | 11,000 , 15,000 15,500 19,000 24,000 
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terious than continual running. Standing machinery has a 


tendency to become rusty, and in order to avoid this each seb 


hag to be run for a few hours weekly with no load. The 
pamo applies to the generators, damp and dust doing greater 
berm than when they are frequently in use. 

(То be continued.) 
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MR. W. Н. PREECE'S PRESIDENTIAL ADDRESS 
TO THE INSTITUTION OF CIVIL ENGINEERS., * 
(Concluded from page 51.) 


LIGHTHOUSES. 


The introduction of electricity into our lighthouses has not been 
such an unqualified success as into our ships. No new electric 
light has been installed on the coast of Great Britain since St. 
Cathérine's (Isle of Wight) was fitted up in 1888. Other electric 
lamps are to be found at the South Forland, at the Lizard, and at 
Soutar Point; only four lighthouses in all upon our coasts. This is 
due chiefly to the great prime cost of its installation and to the 
annual expense of its maintenance. But the sailor himself is not 
enamoured of it. It does not assist him in judging distances. It 
is too brilliant in clear weather, while in bad weather it penetrates 
& fog no further than an ordinary oil lamp. Moreover, great 
modern improvements have rapidly followed each other in other 
apparatus, lenses and lamps. A third order light of to-day can be 
made superior to a first order light of ten years ago. Oils have 
improved, and gas has been introduced. Lord Kelvin proposed 
that lighthouses should signal their individuality to passing ships 
by flashing their number in the Morse alphabet. But the Morse 
alphabet, in 1875, was as unknown as Egyptian hieroglyphics to 
our nautical authorities. The same end was obtained with less 
mental exertion by occulting and group-flashing systems. A new 
and very promising plan has recently been. introduced in France, 


* Abstract of an Address delivered by Mr. W. II. Preece, C. B., F. R. S., on 
November 1, 1898. 


called the **Feux-éclairs" or lightning flash" system. It has been 
installed in many places, but especially at the two Capes dominat- 
ing the Bay of Biscay. Nothing more brilliant or more effective is 
to be seen anywhere than the lights that rapidly sweep across the 
horizon, like well-directed flashes of summer lightning, with a 
motion that conveys the idea of a wave of some illuminated spirit- 
arm warning the navigator away from the rocky dangers of U t. 
Our Trinity House has not yet introduced this plan. Any change 
of our well-considered and sae Soap ttp ooast-lighting system 
is not to be hastily effected. e are very proud of our well- 
guarded shores. Every headland and landfall, every isolated rock, 
all dangerous shoals and banks and narrow channels in lines of 
trade are so illuminated that navigation by night is as safe and 
easy as by day. Lighthouses and lightships stud our channels. 
Most of them are placed in direct communication with our Post 
Office telegraph system, so that the speediest help can be secured 
in moments of difficulty and danger. We, however, want improve- 
ment in fogs and storms. Неге electricity steps in. I wrote, in 
1893, of wireless telegraphy :—‘‘ These waves are transmitted by 
the ether ; they are independent of day or night, of fog or snow or 
rain, and, therefore, if by any means a lighthouse can flash its 
indicating signals by electromagnetic disturbances through space, 
ships could find out their position in spite of darkness and of 
weather. Fog would lose one of its terrors, and electricity become 
a great life-saving agency." We are nearing that goal. 
TRACTION. 

Electrically worked railways originated in Europe. The first 
experimental line was constructed by Dr. Werner Siemens, in 
Berlin, in 1879. When I visited America in 1884 there was only 
one experimental line at work in Cleveland, Ohio. Now there are 
more miles of line so worked in Cleveland alone than in the whole 
of the United Kingdom. The reason for this is not difficult to 
comprehend. The climatic influences of the States, the habits of 
the people, the cost of horseflesh, the necessity for more rapid 
transit, soon proved the vast de eer tod of electric over every other 
form of traction. Horses and cables will soon disappear. In 
England the Tramways Act of 1870 has been restrictive. It deferred 
the real solution of the question for 21 years. Its avowed tendency 
has been to throw the industry into the hands of the municipalities. 
Private enterprise has, therefore, not been encouraged, and munici- 
palities have not taken it up. Local authorities have now been 
educated. The successful progress in the States and on the 
Continent has proved contagious, and everywhere our great citiea 
are rising to the occasion. Indeed, to neglect to supply tramways 
where they would be useful, healthful and valuable is, to a certain 
extent, an abuse of the trust confided to the municipality by the 
Legislature. Rapid and convenient suburban transit is a social 
factor of great importance to the working classes, who can be readily 
transported from close quarters to pure air and healthy dwellings. 
Hamburg is one of the best trammed cities on the Continent. The 
trams were constructed by private enterprise under lease from the 
municipality. The latter Pa ipi the electric energy. The tram. 
way company is bound to take the current at a fair and reasonable 
price ; but they have also to pay a tax on the gross receipts, which 
is set aside by the local authority as a sinking fund, so that on the 
expiry of the agreement the town will have the capital to purchase 
the tramways. Corporations in this country who have secured a 
provisional order for the installation of electric light have secured 
also legal powers to supply electric energy for all purposes. It is, 
therefore, their right, and it may become a very valuable property. 
The duplication and multiplication of central electrical stations is 
likely to become a serious evil. It is absurd to see two buildings 
erected where one only is needed, and two causes of nuisance per- 
petuated where none need exist. I have already pointed out the 
economy of combining electric lighting and tramway working. The 
relative merits of overhead and underground conductors, and the 
use of storage batteries, are practically the only important engineer- 
ing questions under discussion. The underground conduit system 
has been materially helped by the practical object lesson to be seen 
in New York, where the tramways are being very successfully 
worked on this plan. The trolley system is much more economical. 
Its erection does not interfere with the traffic of the streets. The 
principal objection to it is its anti-wsthetio appearance, but it is 
wonderful how ideas of utility and the influence of custom make us 
submit to disfigurement. What is more inartistic than a lamp-post, 
or more hideous than tbe barn-like appearance of many a railway 
terminus ? 

The corrosion of water and gas pipes, tbe disturbances of tele- 
graphs and magnetic observations, are serious questions arising 
from the introduction of powerful currents into the earth ; but, 
fortunately, the remedies are simple, easily obtainable, and very 
effective. 

I have alluded to the proposed working of our underground rai!- 
ways.. The success of the Mersey Dock line and of the South 
London and Waterloo lines have placed the question beyond c n- 
troversy. The problem to be solved is, How is the conversion 


. from steam to electricity to be effected without interfering iu any 
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Electric Distance 
Place. power кете он {гапв- Remarks. 
generated. * mitted. | 
55 — — J —————— шы ал = 53 eres э ыкы: 
| Kilowatte. Volta. | Miles. (One 80 н.р. Siemens and Halske dynamo, driven from water-wheel ; 
| 10,000 (three! one 220 н.р, S. and H. dynamo, driven from turbines (above 
Eechdorf- Grünberg, Schleswig. 225 bas e) } 15 driven through counter-shafting) ; one 220 H. P. S. and H. dynamo, 
| e direct - coupled to engine. 
15,000 (three |: Plant consists of five 1,000 н.р. 24-pole three-phase generators, 
Ogden, Salt Lake City, Utah............... | 5,750 { рћаве) 56 |) driven by Knight water-wheels running at 500 revolutions per 
"тозе soo minute. 
| 10,000 (three | { Plant consists of four 450 kilowatt three-phase general electric 
Big Cottonwood, ПП cos depingit eo | 1,800 | оомо — сез } 14 | generators, each one directly coupled to a Pelton wheel. 
Я А i 11, (three Plant consists of four 1,000 н.р. three-phase generators built by the 
Folsom- Sacramento, California ............ | 5,000 phase). 223 General Electric Co., coupled direct to the turbine shafts. 
San Antonio Creek to Pomona ............ Y ago ı f 10,000 (single 132 а consists of four 120 kilowatt 12-pole Westinghouse alternators, 
To San Bernardino, California ............ | | Phase | 28% V driven by a Pelton water- power plant. 
Rand Central Electric Works, Brakpan 3.200 { 10,000 (three | la (| Plant consists of four S. and H. rotary-phase machines, coupled 
to Johannesburg, Transvaal ............ aS | phase)..... | (. direct to 1,000 н.р. to 1,200 н.р. engines. 


way with the existing traffic or with the existing permanent way ? 
This is not to be solved on paper. It must be determined by 
actual trial, and this is about to be done on the short line con- 
necting Earl's Court and High-street, Kensington. Electric traction 
as an economical measure in all cases of dense traffic is so certain 
that every great railway company must consider, sooner or later, 
the working of their suburban traffic by electricity. This experi- 
ment on the Metropolitan Underground Railways, therefore, should 
interest them all. It is a question deeply affecting the interests and 
comfort of the public and the condition of the congested traffic of 
our streets, 

The storage battery fulfils a very important function in the 
economical working of an electric railway. It equalises the pressure 
on the circuits. It meets the fluctuations of the load. It takes in 
current when the load is light; it lets out current when 
the load is heavy. It thus secures the continuous working 
of the engines at their full constant and most economical con- 
ditions, and it enables the engines to be shut down altogether 
when the load is very light as it is at night, in the early morning, 
and on Sundays. In Buffalo, the battery is charged by energy 
from Niagara, 21 miles away, and the local engines are shut 
down for 12 hours every day, and for 10 hours on Sunday. 
Electric traction is invading even our streets. When the real 
storage battery is produced, the automobile problem will be solved. 
At present, steam and oil are active competitors. 


THE TRANSMISSION OF POWER. 


The energy wasted in waterfalls is enough to maintain in opera- 
tion the industries of the whole world. Great cities as a rule are 
not located near great falls; nor has a beneficent Providence pro- 
vided great cities with waterfalls, as, according to the American 
humourist, He has with broad rivers. There is but one Niagara, 
and we are seeing how industries are rather going to the falls than 
the energy of the falls is being transmitted to the industrial centres. 
The arbitrament of money is limiting the distance to which energy 
can be profitably transmitted. "The cataracts of the Nile can be 
utilised in irrigating the waste lands of the upper regions of the 
river, but their energy cannot p ehe at Alexandria, with that of 
coal transported in mass from England. 

In mines electricity is invaluable. It is used for moving trams 
and for working hoists. It lights up and ventilates the galleries, 
and by pumping keeps them free of water. It operates the drills, 

icks, stamps, crushers, compressors, and all kinds of machinery. 

he modern type of induction motor, having neither brushes nor 
sliding contacts, is free from sparks and safe from dust. Electrical 
energy is clean, safe, convenient, cheap, and it produces neither 
refuse nor side products. It is transmitted to considerable dis- 
tances. In mountainous countries the economical distance is 
limited by the vokage which insulation can resist ; 40,000 volts are 
being practically used between Provo Canyon and Mercur, in Utah, 
in transmitting 2,000 н.р. 32 miles. 

The above table records some interesting installations. 


CONCLUSION. 


I have touched lightly—I fear too lightly—upon some of the 
applications of electricity. I have confined myself, in a very 
general sense, to those with which I have been personally associated. 
I have shown how electricity began its beneficent career by pro- 
tecting our lives and property from the disastrous effects of 
Nature's dread artillery, how it facilitates intercommunication 
between mind and mind by economising time and annihilating 
space. It 

“* Speeds the soft intercourse from soul to soul, 
And wafts a sigh from Indus to the Pole." 


By ite metallic nerves it brings into one fold not only the scattered 
families of one nation, but all countries and all languages, to the 
manifest promotion of peace and general goodwill. Not only 
does it show us how to utilise the waste energies of Nature, but 
it enables us to direct them to the place where they are most 


wanted, and to use them with the greatest economy. It opens to 
our view Nature's secret storehouses, presenting us with new 
elements, new facts and new treasures. It economises labour and 
purifies material. It lightens our darkness in more senses than 
one, and by enabling us to see the unseen, it tends to aid the 
gentle healing art and to alleviate both suffering and pain. It 
aids us in the pursuit of truth, and it has exploded the doctrine 
that the pursuit of truth means tbe destruction of faith. I have 
occupied your time sufficiently I hope to impress upon you the 
universality of electricity. Its flood gates were opened when our 
good Queen ascended the throne, and during her glorious reign it 
has overflown all the fields cultivated by the engineer. "Though its 
followers are now regarded as specialists, the period is not distant 
when it must cease to be а speciality. Its facts and tenets, its 
science and practice, must form the framework of the profession of 
the engineer. Every engineer must ultimately become an elec- 
trician ; and electricity will be the most general, the most useful, 
and the most interesting form in which he applies the fundamental 
principles of energy to the wants, the comforts and the happiness 
of mankind. 


TESTIMONIAL TO RICHARD COLLETT. 


On Friday evening last, at the Trocadero Restaurant, London, took 
place one of those functionz which mark most acutely the passage of time, 
and call attention to the gradual retirement from active service, one by 
one, of the early workers in electrical enterprise. Were it not for the 
severance of the old ties, such gatherings as that of Friday would leave 
nothing but pleasant memories, for it is undoubtedly the case that, at 
these “ meetings for farewell," the pioneers of practical telegraph work are 
prone to give those intensely personal particulars of the trials and troublea 
of their early work, which at no other time can they be induced to dilate 
upon. The present occasion was no exception, and we heard from Mr. H. 
A. C. Saunders unrecorded incidents of Atlantic cable campaigns. 

Mr. J. Denison Pender occupied the chair,and,in addition to Mr. Richard 
Collett, the company included Messrs. W. Н. Axworthy, C. B. Barnes, W. 
Barnett, G. R. Birch, R. T. Brown, T. A. Bullock, W. H. Burman, S. Collett, 
F. Dawes, W. Dover, Geo. Draper, Ch. Gerbardi, W. P. Granville, Capt. 
Greey, Е. E. Hesse, W. Hibberdine, E. Steer Hodson, W. W. Howell, G. С. 
Jack, J. Jack, W. Judd, F. Lucas, J. F. Mills, O. Moll, Dr. Muirhead, G. R. 
Neilson, F. C. C. Nielsen, Capt. Perkins, H. C. Plank, H. E. Popplewell, 
J. Rippon, Н. А. C. Saunders, H. St. L. Smith, W. O. Smith, W. S. Smith, 
Geo. Tucker and Dr. T. Wholey. 

After an excellent dinner, and a cordial reception of the usual loyal 
toasts, 

The CHAIRMAN, in presenting the testimonial and proposing Mr. 
Collett’s health, referred in kindly terms to the excellent services rendered 
by Mr. Collett to telegraphs. After briefly reviewing Mr. Collett's career 
in the Atlantic telegraph service, from 1857 to 1870, and to the fact tha: he 
was traffic manager of the first Atlantic cables opened to the public, he d welt 
upon his association with the Brazilian Submarine Company, and pointed 
to the remarkable success which that Company had from the first attained 
having paid a 6 per cent. dividend from the commencement. This succeas 
was not, however, immediately reflected in the Stock Exchange, for the 
Company's shares were at a very low figure. But that was not for many 
years, and the £10 shares now stood about £16. He referred to the 
singularly few repairs which the Company’s cables had required, and 
to the fact that from the first the policy of the Directors had been to have 
no property in cable ships. That might be termed a policy of pluck 
and ability, for it had proved a success, and had shown the wisdom and 
foresight with which the Brazilian Submarine Company had from the 
first been conducted. No small share of this success was due to the 
work of their guest, whose popularity in the service was shown by the fact 
that his friends in all parts of the world had contributed to the handsome 
and useful testimonial which they were able to present to Mr. Collett asa 
small evidence of their regard for him as a friend and associate. Mr. 
Collett had requested some time ago that he should be permitted to retire, 
but important negotiations were then in progress, and it was felt by the 
Directors that Mr. Collett should remain in active work until these negotia- 
tions had culminated in success. That period had now been reached, and 
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the Directors felt that they could no longer withhold their consent to Mr. 
Collett's wish to retire while in full health and strength. He (the 
Chairman) and all who knew Mr. Collett intimately sincerely hoped that 
this period of well-earned repose would be a long and pleasant one. It 
was a wrench to their feelings to part in business with an old friend, but 
they looked forward to hia friendship in the future as in the past. 

The toast was drunk with musical honours. 

Mr. RICHARD COLLETT, who was much affected by the enthusiasm 
with which the toast was received, spoke very feelingly of the uniform 
kindness and consideration he had always received from the Directors and 
his colleagues. He thanked everybody for this kindness and consideration, 
and he asked that his appreciation of the handsome and useful teetimonial 
which they had been good enough to present to him might be conveyed to 
all the donors. Such a gathering for such a purpose as the present was a 
reward for a long and active career, and answered conclusively the query, 
* [s life worth living ?” 

Mr. H. A. C. SAUNDERS proposed the health of the Chairman, and 
associated with his remarks the subject of Submarine Telegraphy. He 
said those present knew their Chairman's intimate connection with the 
development of telegraph work, and how he had succeeded his father, 
the late Sir John Pender, who entered telegraphs as far back as 1854 
as Director of the Magnetic Company, in the days of Whitehouse and 
Brett. At that period the length of submarine cable laid in all parts 
of the world was only 755 miles. He referred to his own early con- 
nection with telegraphic work, when associated with Whitehouse and Brett 
in carrying out experiments. It was, he said, remarkable how very early 
in the history of submarine telegraphs the American nation had 
shown an eagerness for rapid communication with the United Kingdom. 
The demand for news was so great that when the mail ships arrived 
at Cape Race, boats came out to meet them, and papers containing newa 
were thrown into the water and were takeu ashore by these boats. In 
order to obtain command of the lines when newa was expected 
bogus messages were manufactured, so that uninterrupted possession 
ої the lines might be secured. Meantime ''subaqueous" and sub- 
marine lines were being laid in Europe, and experiments were being 
conducted in order to extract from these cables their utmost capacity in 
speed and accuracy. The longest deep sea cable in those days and up to 
1856 was 110 miles of line laid in 500 fathoms of water. In 1856, when 
he joined the Atlantic Company, they had but limited knowledge and 
experience, and it was nothing short of audacity to make and 
attempt to lay an Atlantic cable with the extremely limited knowledge 
at command ; it was, therefore, not surprising that, on October 20, 
1858, that cable failed. In May, 1858, he commenced what proved to 
be a 15 months’ expedition to Newfoundland, and returned to London 
in August, 1859, and again in the next month left Galway with a 
man whose name should not be left unrecorded in the annals of 
submarine cable work—Captain Kell, a retired mercantile marine man — 
with whom he arrived at St. John's, Newfoundland, after a nine days’ 
passage. They then chartered a fishing boat, the Hibernia,” and he might 
mention that very remarkable craft were, in the early days of the expedi- 
tion, drafted into the service. In October of the same year they en- 
countered a great storm in Bulls Arm Bay, which badly damaged their 
boats, and played havoc with their electrical outfit, which, by the way, he 
would mention cost about £25. It was found by Nov. 5th that the weather 
was too bad to continue operations, and so they returned to England. 
Iu 1860 a more important expedition to recover the lost cable was 
organised, and a Deal lugger, the “ Industry," was, on Capt. Kell's advice, 
engaged, and on April 28th of that year, his friend Richard Collett and he 
lefu Galway for Newfoundland, where they arrived in seven days. Very 
rough weather was subsequently encountered, and it was not until June 
that they were able to make a start. On June 12th they began to recover 
the lost cable, but the weather was so bad that their movements were 
greatly impeded. On June 26, 1860, Cromwell Varley joined them in a 
tug. However, on July 3rd of that year they abandoned the work and 
returned to England, and on the 27th of August terminated Richard 
Collett's and his own then engagement with the Atlantic Company. They 
were, however, together again in Messrs. Glass, Elliott, and Co.’s service, 
and in the laying of the Malta-Alexandria cables. They drifted apart for 
some years after this, Mr. Collett joining the Anglo-American Company 
and he (the speaker) being at Malta. However, they were ultimately 
together again with the Eastern and associated companies, Mr. Collett 
having joined the Brazilian Submarine Co. on its establishment, and he 
taking serviee with what subsequently became the Eastern Telegraph Co. 
In all this great telegraph enterprise the late Sir John Pender had taken 
an active part, and hia son, their chairman this evening, had followed and 
was following his father in this great national work. He had great pleasure 
in proposing the toast of their Chairman. 

The toast was drunk with enthusiasm. 

The CHAIRMAN, in reply, referred to his own long connection with 
telegraphs, and said that he looked upon his duties in the telegraph 
service as a trust handed him by his father. There was present that 
evening the representative of a company which had done a great pioneer 
work in connection with telegraphs—Mr. F. C. C. Nielsen, of the 
Great Northern Company. He could not refrain from associating with 
the name of his father that of the late Sir James Anderson, nor 
must they omit, in a gathering like this, to give due credit to the 
manufacturers of submarine cables and to the inventors and makers of the 
delicate instruments which were necessary in submarine cable work. 
They had a representative there that evening of the Telegraph Construction 
and Maintenance Co., and Dr. Muirhead was also present. With to 
the telegraph companies, there were at one time, no doubt, serious jealousies, 
but these had been and were being overcome, and they now represented & 
bond of strength and good feeling. For himself, what success he had 
achieved he attributed largely to the valuable assistance rendered by the 

8 taffs of the companies with which he was associated. 
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. This concluded the toast list and the proceedings, which had been 
throughout of an enthusiastic nature, terminated. 


The testimonial to Mr. Richard Collett consisted of a pair of handsome 
candelabra, a three-bottled spirit frame with cable design, a case of fish 
eaters and a pair of fish servers, a case of nut cracks, а double inkstand, and 
a salver, all of silver, designed and manufactured by Messrs. Mappin and 


Webb. 
| 


CORRESPONDENCE. 


— — 
THE BREAKDOWN AT BRIGHTON. 
TO THE EDITOR OF THE ELEOTRICIAN. 


Sm: Having followed closely the Notes, in the two last 
issues of The Electrician regarding the breakdown at Brighton, 
perhaps the following account of & similar occurrence may be 
interesting to your readers, and help to explain the cause of 
the minimum cut-outs opening. 

About eight years ago (in the United States), whilst in 
charge of a large station, there were four 150 kilowatt 
machines running in two sets of two in parallel on the 
three-wire mains. 

Each dynamo (in addition to other apparatus) was provided 
with a minimum cut-out. The four machines were nearly 
loaded, when suddenly the minimum cut-out D acted, the 
cause being due to а fault developing on the machine В, 
when а band came loose: a fault f, on the main short- 
circuited the cut-out f, to fa and the apparatus opened. 


fs 


The machine À was now overloaded, the dynamo B running 
as а motor; then the field of A dropped, owing to the engine 
slowing down, and its minimum cut-out c also worked. An 
extinction of the lights on this side of the three-wire system 
then took place. The machines were self-excited, but later on 
were separately excited. The fault f, in the meantime, it 
should be added, had been completely burnt off, and it was 
afterwards found to have been caused by a subsidence of the 
pavement at а certain place. 

A wholly different type of minimum cut-out was afterwards 
used with every success of a design that I have never seen 
employed in Europe, and which I feel sure would have pre- 
vented the trouble at Brighton.—Yours, &c., 


London, Nov. 6, 1898. J. D. Darras. 


BOOKS RECEIVED. 


‘The Official Gazette of the United States Patent Office.” 
Nos.3 and 4. Vol. LXXXV. Published by authority of Congress. 
(Washington : Government Printing Office.) 

** Istruzioni Pratiche di Servizio sulla Telefonia Intercomunale. ' 
By I. Brunelli. (Rome: Dell'Unione Co-operativa.) - 

* Experiments оп the Pressures and Explosive Efficiency of 
Mixtures of Acetylene and Air," By F. Grover. (Leeds: Jowett 
and Lowry.) Price 1s. 

* Catalogue of the Michigan College of Mines.” 1896-1898. 
With statements concerning the Institution and its courses of 
instruction for 1898-1900. (Houghton; Mich., U.S.A.: Published 
by the College.) 

„The Theta-Phi Diagram Practically Applied 
Oil and Air Engines." By Henry A. Golding. 
Heywood.) Price 3s. 

Kalender für Elektrotechniker for 1899. By Е. Uppenborn. 
(Munich and Leipaio: R. Oldenbourg.) Price 5 marks. 


to Steam, Gas, 
(London: John 
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LEGAL INTELLIGENCE. 


Kaye v. Croydon Tramways Oo. and Others. 


In the Chancery Division on Wedneeday, before Mr. Justice Kekewich, 
Major-General G. F. Kaye brought an action, on behalf of himeelf and the 
other members of the Croydon Tramways Co., againat the company, its 
directors, and the British Electric Traction Co. (Limited), for a declaration 
that an agreement dated Nov. 25, 1897, between the tramways compan 
and the traction company for the sale to the latter company of the tram- 

ways company's undertaking, and a resolution approving the same 
purporting to have been passed at a meeting of the shareholders of the 
tramways company held on Dec. 14, 1897, in pursuance of a notice 
dated Nov. 26, 1897, were ultra vires and ought to be set aside, and for an 
injunction to restrain the defendants from carrying out the agreement, and 
also claiming relief against the Directors of the tramways company 
personally. This matter has been before the Courts previously, and now 
came on for trial. 

Mr. Justice KEKEWICH said it was agreed that plaintiff must have 
an order for payment of his costs, so far as the action turned upon the 
question of insufficient notice to the shareholders of the date of meeting 
to consider the agreement. But the whole case of the plaintiff depended 
on the charge of fraud. Of course, if in the circumstances: of the case 
fraud had been made out, it would have been a very grievous charge. The 
plaintiff had not based his case on negligence, saying that the Directors had 
too easily sanctioned this agreement, and had not brought in expert 
evidence, but he had put it distinctly on the ground of fraud. If fraud 
was charged it ought to be proved ; if it was not proved the usual con- 
sequences must follow. To his lordship's mind it had not been proved. 
He dismissed the action, so far as it alleged fraud, and made an order 
giving the defendants (the British Electric Traction Co.) the costs of the 
action and the defendants (the Directors) the costs of the action so far as 
they did not relate to the insufficiency of the notice and the invalidity of 
the reeolution. 


Boyce, French and Bulwer v. The Alexandra Palace 
Electric Railway Co. 


At Wood Green (London) County Court, Judge Edge heard three 
actions for damages for personal injuries arising out of an accident on the 
electric railway established in the grounds of Alexandra Palace. The 
accident occurred on Whit Monday last, and a number of passengers were 
injured. Council 5 that the railway car was descending the slope 
from the Palace to Wood Green when the car ran away at a great speed 
and collided with another car standing at the end of the track. The 
plaintiff Boyce claimed £20. 5s. and French £10, and judgment was given 
for these amounts with costs. Bulwer claimed £20 and obtained £10 and 
costs, The defendants in the action did not appear. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 


% ELEOTBRICAL TESTING FOR TELEGRAPH ENaGINEERS."-— By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subj from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
ев of the theory of testing as applied to electrical lines in general. 

e Author ho that, besides Telegraph and Telephone Engineers, it 
may, Респаре, ѕо prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very full 
investigated, including the different d. in which the various meth 
are affected by the presence of a second fault or of ge eral leakage. — Extract 
from Preface, Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s, 

"SUBMARINB CABLE-LAYING AND REPAIRING."—By H. D. Wilkinson 
M. I. K. E., &c., fully illustrated; price 12s. 6d. 

“Тнв STUDENTS’ GUIDE TO SUBMARINB CABLE TzsTING."—A. new work 
by Meesrs. Н. К. C. Fisher and J. О. Н. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as а 
guide to operators alread: in the telegraph service, and to those who desire 
to enter that service. e t cable companies now insist that their 
operators and probationers 8 pass certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition ready in 
November. 

"PnRAOTICAL Nores ror ELEOrHICAL Stupgents.”—By Messrs. A. К 
Kennelly and Н. D. Wilkinson, Price 6s. 6d., post free. 

‘ ELEOTRO-ÜHEMISTRY."—By Dr. G. Gore. Third Edition. Price 9e, 
post free. 

“ ELzorRi10 Morrvm Рожив,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to mini 
Anc веза power 1 ; in which the au has 
much experience, The is well prin on good and contains 
280 illustrations. Price 10s. 6d., post free; abroad, me 


d 
ced) E 
y 
THE 
data rela 
e 
3 pos 


* LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of & set of 40 Elemen and Advanced Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Dr. J. A. Planing, and will be found of $ service to Teachers, Demon- 
strators and Students. The objecb of this series is the saving of bhe time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly ab 4d., or 3s. 6d. per 

ozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advan xercises can be obtained, price 58. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1a. each. 

NOW READY.—The cheaper edition of Dr. J. A. F 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa тө for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new F 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. | 

* WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELzorEI0 Waves.”—By Dr. О. J. Lodge, with many original illustra- 
tions. Enlarged Edition, 28. 6d. net, 28. 9d. post free. 


‘t THE INOANDESCENT LAMP AND ITS MANUFACTURE.” — This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8а. 


% THE Steam ENGINB INDICATOR AND INDICATOR DrAGRAMSB,"— Bdited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

TR Авт oF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

T MANUFACTURE or ELzorRI0 Ілант CARBONS." — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated. 
price 1s. 6d. ; post free, 1s. 9d. 

“THE BIBLIOGRAPHY OP X-Ray LITERATURE AND ҢЕВЕАВОН, 1896-97. 
A valuable, up-to-date compilation. Being an attempt to classify the 

i E This work contains a quantity of general 

upon the whole subject of electrical 
abroad, 5e. 3d. 

„ LocALIMATION OF Faurrs rw ELzorRI0 Ілант Marns.”—By Е. О. 

Raphael. Price 5s., post free; abroad, be, 6d. Prospectus on application. 

% ELEOTRICAL ENGINEERING FORMULAE," а pooket-book, by Messrs. W. 
Geipel and Н. M. Kilgour ; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8а. А 
fin paper edition with wide margins for notes can also be supplied. 
Price ed b free, 13s. ; abroad, 19s. 6d. New Edition in the press. 

"THE ALTERNATB CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 128. 6d. post free, is also ready. 


as well as special information beari 
discharge research. Price 5s., Duas free: 


t ELEOTRIO LAMPS AND ELEOTRIO LioHTING," by Prof. J. A. Fleming, 
M. A., D. So., F.R.S., is handsomely bound, and of original illustra- 
tions, designs, initials, Price 7s. 6d., post free. 


“Тнв ELzOTBICIAN" Paruers.—In Two Volumes. Vol. I., Theory. 
Vol, IL, Practice. Price, stout paper cover, 28. 2d. each, post free ; olot 
2s. 9d. Single Primers, 3d. each, post free. 

% ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., price 
128. 6d. ; post free, 13s. Nearly ready. 

% RUM ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth 
also ready. Price 78. 6d. ; abroad, 88. Prospeotus on application. 

* THE POTENTIOMETER AND ITs ADJUNOTS": A Universal З 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. 
post free; abroad, бв, 6d. Digest post free. | 

"Morrva POWER AND GEARING FOR ELROTBICAL MAGHINERY."—B 
E. Tremlett Carter, O. E., M. I. E. EH. Price 12s, 6d. post free; abroa 
18s. 6d. Prospectus post froe. 

„% ARMATURB WINDINGS OF ELEzOrBIO MaoHiNES."—By Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr, Parshall in his capacity as Chief Designing Engineer of the Edison 
and General 
working treatise on d 
illustrations and 65 


tem of 
rice 68, 


Electric Companies of America, and is intended to serve as a 
o design. Large 4to, 370 pages, 140 full-page 
-page tables, 30s., post free. 

IN THE PRESS. 

* Tup Evgcrrio Аво.”—Ву Mra, Ayrton. 

„HR MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES.” — 
By Francis Jehl. 

“ELECTROMAGNETIC THEORY.” By Oliver Heaviside. Vol. П. 

© SgooNDARY BATTERIES, THEIR DESIGN AND MANUFAOCTURE.”— Ву E. J. 
Wade. 

‘PRIMARY BATTERIES: THEIR CONSTRUCTION AND UsE."— By W. R. 

per. 

* PRACTICAL TRELEPRONY.”—By Dane Sinclair and Е. C. Raphael. 

“TuE ELECTRICIAN? WIREMAN’S POCKET-BOOK.” 

“The Electrician” Electrical Trades’ Directory and Hand- 
book.—An important announcement in connection with the 1899 
issue of the ** Big Blue Book " will be found in an advertisement 
on another page of the present issue, to which our readers will 
please refer. 


TENDERS INVITED. 

The Electric Lighting committee of the Salford Corporation 
invite tenders for the supply and erection of the following: 8 
boilers, (2) engines, (3) dynamos, (4) boiler feed- pumps, (6 
mechanical stokers, (6) superheaters, (7) economisers, (8) con- 
densers, &c., (9) steam and water pipes, (10) cranes and weighing 
machines, (11) tanks, &c., (12) switchboards, and (13) booster. 
Further particulars are given in an advertisement in another 
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column, and specifications, forms of tender, &c., may be obtained 
from the borough electrical engineer (Mr. С. L. Turner), Walneas- 
road, Broughton. Tenders, addressed to the chairman of the 
Electricity committee, must be delivered at the offices of the town 
clerk (Mr. Samuel Brown), Town Hall, Salford, by Dec. 1. 


As will be seen from our advertisement pages, the Glasgow Cor- 

ration invite tenders for providing and erecting switchboards and 
instruments at the new electricity works, Port Dundas. Copies of 
the specification, &c., may be had from Mr. W. A. Chamen, city 
electrical engineer, 75, Waterloo-street, Glasgow, and tenders must 
he lodged with the town clerk (Sir J. D. Marwick), City Chambers, 
Glasgow, not later than Monday, Dec. 5. 

The Glasgow Corporation also invite tenders for the supply of 
about 800ft. of cast-iron pipes (2lin. diameter) and certain cast- 
iron pipes (22in. and 29in. diameter), with special castings, for the 
Port Dundas electricity works. Tenders to town clerk, by 22nd inst. 

The Corporation of Blackpool invite tenders for trolleys, trolley 
wire and other material in connection with the conversion of their 
present conduit system to the overhead system. Specifications 
may be obtained from the Borough electrical engineer, Mr. Robert 
C. Quin, and tenders are to be sent in not later than Tuesday, 
Nov. 22. Further particulare are given in our advertisement 
columns. 


The Dublin United Tramways Co. invite tenders for the supply 
of general stores, including electrical supplies, car fittings, iron- 
mongery, &c., for the year 1899. Tenders to the chairman of the 
Company, 9, Upper Sackville-street, Dublin, by the 5th prox. For 
some further particulars see advertisement on another page. 

The Electric Lighting committee of the borough of Middlesbro’ 
require tenders for the supply and erection of the following 
ко :—(a) Lancashire boilers and accessories, mechanical stokers, 
eed pumps, injector, economiser and electric motor; (b) slow 
speed steam dynamos and accessories ; (c) condensing plant and pipe 
work ; (d) overhead travelling crane ; (e) switchboard and instru- 
ments ; (f) accumulators ; (д) trenching, cables, &c. ; (Л) meters. 
Tenders to Mr. Geo. Bainbridge, Municipal Buildings, Middlesbro', 
by Nov. 29. | 

The Great Northern Railway Co. (Ireland) invite tenders for (1 
Lancashire boilers; (2) engines, dynamos, pumps, steam an 
exhaust pipes, &c., cranes, feedheaters and tools; (3) switchboards. 
NM dh to the Company, Amiens-street Terminus, Dublin, by 
19th inst. 


The British Electric Traction Co. require tenders for the supply 
of about 12,000 tons of granite setts required during the ensuing 
twelve months. Particulars from the company's permanent-way 
engineer, Donington House, Norfolk-street, Strand, London, W.C. 


The Electric committee of the Belfast Corporation require tenders 
for the supply and erection of four 400-kilowatt steam dynamos. 
Specification, &c., from the city electrical engineer (Mr. Victor 
A. H. McOowen). Tenders to Sir Samuel Black, town clerk, 
Belfast, by noon of 17th inst. 

The Belfast Harbour Commissioners require tenders for the 
supply of nine iron latticed-built electric light masts, 70ft. high from 
the ground lines with suitable base. Tenders to Mr. W. A. Currie, 
Harbour Office, Belfast, by Nov. 14. 

The Corporation of Barrow-in-Furness invite tenders for the 
supply and erection of cast-iron lamp columns, arc and incandescent 
lamps, automatic switches and fittings. Tenders to Mr. C. F. 
Preston, Municipal Offices, Darrow-in- Furness, by noon of Nov. 14. 


The Edinburgh Corporation invite tenders for the following 
plant for their electric lighting station in McDonald-road :— 
(1) Marine type boilers and mechanical stokers, (2) engines and 
dynamos, The engines must be of the Willans or Belliss type. 
Tenders to the oflices of the town clerk (Mr. Thomas Hunter), 
Town Hall, Edinburgh, by Nov. 14. 

The Leatherhead District Council invite offers from 
willing to take over their Electric Lighting Order (1898). 
to Council Offices, Leatherhead, by Nov. 21. 

Tenders are invited for the supply and fixing of two engines and 
dynamos at the Southampton County Lunatic Asylum, Knowle, 
near Fareham, Tenders to Mr. John R. Wyatt, Knowle, by Nov. 16. 


The East Indian Railway Co., Nicholas-lane, London, E.C., 
invite proposals for the supply of 18 instruments for nine blocks (for 
single line) ; 80 instruments for 41 stations (for double line), and six 
spare instruments. Tenders to secretary by 1 p.m. Nov. 23. 

The Midland Railway Co. require tenders for stores, including 
telegraph instruments, stay rods and bolts, telegraph and signal wire, 
&c. Tenders to secretary, Derby, by 9 a.m., 15th inat. 

The Irish Board of Public Works invite tenders for the hire of 
plant required for the electric lighting of the State apartments, 
Dublin Castle, during the next Castle season. Tenders to the 
secretary, by 10 a.m., 14th inst. 

The horse tramways of J'heims are about to be converted to the 
electric trolley system. Proposals from firms prepared to contract 


persons 
Offers 


for the equipment of the lines should be forwarded to La 
Compagnie de Tramways de Rheims, Sharbeeck, Brussels. 

The Shanghai Municipa) Council invite tenders for the construc- 
tion and working of about 23 miles of electric tramways on the 
trolley system. Plans, &c., from Messrs. John Pook and Co., 8, 
Jeffreys-square, St. Mary Axe, E.C. Further particulars from Mr. 
Charles Mayne, whose cable address is Dynamo Shanghai.” 
Tenders to secretary by noon of March 15 next. 

The Consul-General of the South African Republic, Nicholaas 
Witaenkade 9, Amsterdam, invites tenders for the supply of iron 
telegraph poles. Tenders by Nov. 19. 


TENDERS RECEIVED AND ACCEPTED. 


The Aberdeen Town Council have accepted the tender of Messrs, 
S. Z. de Ferranti (Limited) for the supply of electricity meters. 
The Penny-in-the-Slot Electric Supply Syndicate, General Electric 
Co., Venner and Oo., British Insulated Wire Co. and the Premier 
Electricity Meter Co. also submitted tenders. As announced in 
our last issue, the tender for house service cable has been let to the 
Callender Company. The British Insulated Wire Co., the Western 
Electric Co., Siemens Bros. and Co., the Telegraph Manufacturing 
Co. and W. T. Henley’s Telegraph Works Co. also tendered. For 
the house fuse boxes the tender of Mr. Alex. Spark was accepted, 
and tenders were also received from the British insulated Wire Co., 
the General Electric Co., the Reason Manufacturing Co. and Ernest 
F. Moy (Limited). 

The Ipswich Guardians have accepted the tender of Messrs. 
Crompton and Co. for the supply of an eleotric motor for the new 
workhouse at £159. 

The tender of Messrs. Yates and Thom has been accepted by the 
St. Helens Town Council for the supply of additional boilers at the 
electricity works. 

The Leyton District Council have given out the following con- 
tracts for the supply of additional electric lighting plant :— 

Dowson Economic Gas and Power Co.— Сав plant. 

General Electric Co.— Dynamos. 

Wells Bros. and Co.—Gas engine, piping, &c. 

Laurence, Scott and Co.—Switchboards. 

Fuller-Wenstrom Electric Co.—Motor. 

Western Electric Co.— Cables. 


APPOINTMENTS VACANT AND FILLED. 


Particulars are given in an advertisement on another page of the 
requirements of the electricity and public lighting department of 
the St. Pancras Vestry, who require (1) a prime cost and third 
assistant clerk at a salary of £100 per annum, increasing by £5 to 
£120 per annum ; (2) à shorthand and correspondence clerk com- 
mencing at £90 per annum, increasing £5 annually to £120 per 
annum; (3) a boy clerk. Forms of application for (1) and (2) can 
be obtained at the offices, 57, Pratt-atreet, and have to be returned 
by Nov. 19. Forms of application for (3) can be had at the Vestry 
Hall, Pancras-road, London, N.W. 

The National Boiler and General Insurance Co. require an 
electrical engineer for electrical machinery insurance and general 
engineering work. Salary £150 to £175 per annum. Further 
particulars are set out in our advertisement columns, and applica- 
tions must be sent to the chief engineer (Mr. Edward G. Hiller), 
22, St. Ann’s-square, Manchester. 

The Leyton District Council require an engineer-in-charge for 
their electric light works. Commencing salary 35s. per week, 
increasing by annual increments of 2s. 6d. per week to 503. See 
advertisement. 

Competent wiremen are also required at Leyton. 
ment. 

A junior assistant is wanted for the meter and testing depart- 
ment of the Brighton Electricity Works. See advertisement. 

The St. Giles and Bloomsbury (London) Guardians require an 
engineer, with knowledge of electric lighting work. Salary £2. 10s. 
per week. Applications to 57, Broad-street, W.C., by 15th inst. 


See advertise- 


The Worcester Electric Light committee will recommend the City 
Council, on Wednesday next, to appoint Mr. F. Harman Lewis, 
late of Wolverhampton, to the position of borough electrical engineer, 
vacant by the resignation of Mr. E. T. Ruthven Murray, who has 
been elected to fill a similar position at Willesden. There were 29 
applications, but this number was reduced to five by the committee, 
whose choice ultimately rested on Mr. Harman Lewis, The salary 
attached to the position is £350 per annum. Mr. Harman Lewis, 
who was born in 1863, was educated at Epsom College for the 
medical profession. In 1883, Mr. Lewis gave up his medical 
studies, and went through a course of training in electrical engi- 
neering at the Finsbury Technical College, obtaining the college 
certificate. In 1886 he entered the works of the E. P. S. Company. 
Iu 1889 he was for a time upon the staff of the Westminster Electric 
Supply Corporation, then for about two years an assistant engineer 
to the St. James's and Pall Mali Company's station, and in 1891 
was appointed electrical engineer to the Corporation of Hull, for 
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whom he designed and carried out an electricity works on the 
three-wire sytem at a cost of about £35,000. In 1893, Mr. Lewis 
went to Wolverhampton as borough electrical engineer, and has 
designed and laid down electricity works on the 2,000 volt direet- 
current system, for public and private lighting, at a cost of about 

The Liverpool City Council have appointed Mr. W. H. Collis 
assistant electric tramway engineer at a salary of £240 per annum. 
Mr. M. Pattern has been appointed motor inspector. | 

Mr. А. 5. Black has been appointed assistant engineer at the 
Derby Corporation electricity works, in place of Mr. H. G. 
McHaffie resigned. Mr. Hugessen has been appointed mains 


superintendent. 
BUSINESS NOTICES. 

Messrs. Williamson and Joseph (Limited) have acquired the sole 
rights of the Prentice patent magnetic automatic cut-out. The 
firm have in preparation a revised list giving a description of these 
instruments, which can be obtained on application to Northampton 
Works, Northampton-grove, Canonbury, London, N 

The partnership business hitherto existing between Thomas 
Coombe Moore, George Warren and Charles Henry Mathews, 
electric light fittings manufacturers, &c., trading as T. C. Moore 
€ Co., 2, Longford.street, Regent's Park, N.W., has been dis- 
golved. 


We are informed that, for the purposes of reconstruction, the 
British Incandescent Electric Lamp Co. has gone into voluntary 


liquidation, and the New British Incandescent Electric Lamp Co. . 


has now taken over the business of the old company. The offices 
of the new company are at 55, Suffolk House, Laurence Pountney- 
hill, E.C., and the works are at Willesden, where new machinery 
is being put down. 

It was resolved at a meeting on Oct. 17 to voluntarily wind up 
the Nisgara Battery Co. (Limited) for purposes of reconstruction 
and to appoint Mr. Е, Offor, 139, Cannon-street, ав liquidator. 
This resolution has been confirmed. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

The public examination of Jacob Gütman (otherwise Jacob 
Goodman), lately trading as J. Goodman and Co., was held at the 
London Bankruptcy Court last week.  Particulars of this failure 
were given on p. 57 of our last issue. The bankrupt said he came 
from Germany in 1889, and commenced business in 1893—first 
at 3, Broad-street-buildings, E.C., next at 20, New Broad-street, 
and finally at 48, Commeroial-street, E. His failure was due to loss 
on the trading, want of capital, and to the proposed arrangement 
for the discharge of his debts by the company having fallen through. 
Examination concluded. 

A first and final dividend of 1s. 104d. will be payable on the 
17th inst. at 3, Grimshaw-street, Burnley, in the bankruptcy of 
J. Fletcher and J. A. Hirst, electrical and mechanical engineers, 
Bankfield Works, Curzon-street, Burnley, late Northgate Elec- 
trical Works, Chester, and 17, Full.street, Derby. 

In the bankruptcy of E. H. Berry, electrical engineer, 22, St. 
Matthew-street and St. James's Hall, Burnley, the trustee (Mr. 
H. L. Price, 79, Mosley-street, Manchester) has been released. 

Messrs. C. S. Madan, Salford; E. C. Carter, St. Albans; and 
R. Stanton, the younger, London, have been appointed a com- 
mittee of inspection to act with the Official Receiver and Liquidator 
of the Cox Thermo-Electric Co. (Limited). 

In the Chancery Division, on Wednesday, Mr. Justice Wright 
made an order that the voluntary winding.up of the Apostoloff 
Automatic Telephone Parent Syndicate (Limited) be continued 
under the supervision of the Court. 

In the Chancery Division, on Wednesday, Mr. Justice Wright 
said tbat he wished to state publicly (for the benefit of liquidators 
in voluntary liquidation which had been continued under the super- 
vision of the Court), that steps would shortly be taken requiring 
them to make reports of what they had done. There had been 
about 143 cases of supervision orders since the winding-up registry 
had been established down to the end of 1897, and in most of these 
nothing had resulted. He was going to call on the liquidators in 
all these cases to make reporta on aflidavit as to the state of the 
liquidation and the funds in their bands, and by summonses require 
their attendance with reference to these matters. 


Plant Catalogue.— We have received from Messrs. Drake and 
Gorham, 66, Victoria-street, London, S. W., their latest catalogue 
of electric lighting plant, which, in addition to plant, apparatus 
and accessories for lighting, deals with electric telephones and bells. 
The catalogue also contains prices of working cost and of initial 
outlay, specimen estimates, and a thumb index to the subjects in 
the book affords ready reference facilities. Before the list is sent 
out a charge of Is. 6d. is made, which is refunded on receipt of 
first order. The demand for apparatus supplied by Messrs. Drake 
and Gorham has necessitated further extension to the offices in 
Victoria-street. 


. Ediswan Lamp Fitting.—We give below a sketch of a new 
fitting, introduced by the Edison and Swan Oo. for high candle- 
power lamps. This fitting has been specially designed for use with 
incandescent lamps of 200 and 300 c.p., and is claimed to be 


especially suited for outside and shop window illumination. The 
globe carrier is so arranged that the internal part of the fitting is 
not affected by damp or the weather, whilst the topmost hood of 
the carrier can be adjusted to admit of sufficient ventilation. 


Code Telegraphy.—We have received from the Mercantile 
Publishing Co. (Limited), of 30, Walbrook, London, E.C., a copy 
of a work which has been prepared to assist those who, in 
the course of their business, have occasion to send and receive 
telegraphic messages in code. The work is called ‘‘The 
Official Vocabulary in  Terminational Order.” It will be 
remembered that some four years ago the International 
Bureau at Berne issued a not altogether satisfactory vocabu- 
lary of code words, and it was felt by many that the selected 
words were particularly liable to terminational error. Merchants 
and other code users will, therefore, welcome a work which will 
prove of great assistance in locating errors and mutilations where 
these occur in the terminational letters. In the book under review 
all words with similar endings are brought together. The price of 
the book is 40s., bound in cloth. 


Society of Model Engineers.—Under this title a new society 
has been formed. The annual subscription is 10s. 6d., and appli- 
cations for membership should be addressed to the secretary (Mr. 
Н. Sanderson), The Mount,” Ealing, London, W. 

The Engineering Magazine. — The contents of the November 
issue of this magazine include ** The Chinese and Recent Industrial 
Progress in China, by J. S. Fearon and E. P. Allen; The Steel 
Foundations of the Shipbuilding Industry,” by J. Riley ; ‘‘Great 
Railway Stations of England," by T. Cargill ; Essential Elements 
of Economy in Steam Power Installation," by W. Cooper; ‘‘ Effec- 
tive Systems of Finding and Keeping Shop Costs," by H. Roland ; 
** The Mining, Smelting and Refining cf Nickel," by T. Ulke ; ** The 
Latest Imprcvementa in the French Lighthouse System," by J. 
Boyer; ‘‘Continuous Operation in the Manufacture of Window 
Glass, by R. Linton; The Evolution in Central Station Prac- 
tice," by C. F. Scott ; and ‘‘ Sanitary Principles in the Construc- 
tion of Isolation Hospitals," by G. A. Middleton. The usual 
review of the World's Engineering Press is also given. Copies of 
this number may be had at the offices of The Electrician, 1, 2 and 3, 
Salisbury-court, Fleet-street, London, E.C. 


Enclosed Arc Lamp Patents. —We have received the following 


extract from the Wall-street Journal (New York) for publication :— 


In the suit of the Marks Enclosed Arc Light Co., New York, 
versus Washington Mills Co., New York, a decision has just been 
rendered in favour of the complainant. The suit was begun in the 
United States Circuit Court, Sept. 10, 1897, and the decree granted 
to the Marks Company by Judge Coxe on Oct. 18, 1898. The 
patent infringed is No. 520,996, of Marks and Ransom, dated 
June 5, 1894. "This patent broadly covers the method of operation 
used in all modern enclosed arc lam The Washington Mills Co. 
were users of the Kinsman lamp, sold by the Electric Construction 
and Supply Co., New York. The decision peremptorily stops the 
sale of unlicensed enclosed arc lamps by the Kinsman Company, 
and also involves the payment of damages by the defendant. This 
decision is understood to be unfavourable to General Electric.” 


Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and tele- 
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CA ina—Rosario, £239. Australasia—Adelaide, £1,148 ; Brisbane, 
£414 ; Launceston, £90 ; Perth, £301 ; Sydney, £655 ; Wellington, £942. 
B Ostend, £62. Brazi—Rio Janeiro, 3 Montreal, 
£123. Ceylon—Colombo, £20. China—Shanghai, £156. France—Bou- 


mania—Sulina, £63. Russia—St. Petersburg, £30. South Africa—Cape 
Town, £96 ; Durban, £775 ; East London, 1. Sweden—Gothenburg, 
£22 ( ph material); Stockholm, £470. Total £8,786, against 
£11,464 in the corresponding week last year (Nov. 5 to Nov. 9). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Arrest.—Claude Vautin, electro-chemist and mealg, who, 
as previously announced, left this country in possession of valuable 
securities and a sum in cash while his affairs are in bank- 
ruptcy, was arrested at Florence on Wednesday, travelling under 
one of the names by which he was known here—Charles Vaughan. 
It is stated that the American railway securities and a considerable 
portion of the cash have been recovered. 

Asylum Lighting.—The new Heath Asylum, Bexley, of the 
London Oounty Council is being lighted electrically under the 
superintendence of Mr. С. Т. Hine, the architect, and Mr. A. A. 
Campbell-Swinton, consulting engineer. The contract, which 
includes about 3,200 incandescent lamps, generating plant of 
300 kilowatt capacity, and two 1,500 ampere-hour batteries, has 
been placed with the Edmundson’s Electricity Co. The lamps 
will be of 200 volts, connected on the three-wire system. | 

Barrow-in-Furness.— шо for electric current аге 
coming in so rapidly that already the question of extensions of the 
plant is being considered. 

Battersea (London).—The Vestry have received a notification 
from the County of London Company of intention to apply for a 
provisional order for the district. 

_ Brierley Hill.—The District Council has resolved to oppose all 
applications for provisional orders for this district, and the Light- 
ing committee has been authorised to consult an electrical expert 
as to the Council itself applying for an order. 

. Brigg.—The District Council, which is considering the question 
of purchasing the gas works, has instructed a committee to report 
fully upon the subject of erecting electricity supply works. 

Brighton.—The West Pier is to be lighted electrically, current 
being taken from the Corporation mains. 


- Bury St. Edmunds.—The Town Council have decided to adopt a 
modified electric lighting scheme, estimated to cost £16,000. This 
step has been taken owing to the attitude of the Local Government 
Board, who refused to sanction the original scheme. 

Oarlisle.—At the meeting of the Town Council last week the 
appointment of Mr. C. D. Burnet as borough electrical engineer 
was approved The commencing is £250 per annum, and 
Mr. Burnet is to have liberty to take not more than two pupils. 
On the tramway question, Prof. Kennedy wrote that the alternative to 
horse haulage was overhead electric traction, and advised the latter. 

Cheltenham.—A Local Government Board inquiry was held 
here on Friday into the application of the Town Council to borrow 
£17,000 for electric lighting purposes. The town clerk (Mr. E. Т. 
Brydges) stated that the amount already borrowed was £68,152, 
and in consequence of the demand for current further exten- 
sions were necessary. The Mayor (Alderman Norman) said 
that in 1895-6 47,700 units were sold, the gross receipts being 
£1,060 ; in the following year 90,300 units (£2,040) ; in the next 
140,600 unite (£3,215) ; and a moderate estimate for the current 
year gave 204,200 units and £5,020 as the receipts. After allow- 
ing rebates and for the street arc lighting, he put the receipta 
for the current year at £6,600 net. There was a deficit of £622 
on the first year's trading; in the following year a surplus of 
£54 ; in the next a surplus of £1,262, and he put the figure this 
year at £3,300, sufficient to pay the whole of the interest and 
the annual sinking fund. The borough electrical engineer (Mr. 
Hamilton Kilgour) gave technical particulars, and, there being 
no opposition, the inquiry closed. | 

China.—Like the Moslems in Morocco, the Chinese are beginning 
to look kindly upon the developments of civilisation. Following 
on the establishment of a number of railways and other engineer- 
ing works, we learn that the Westinghouse Electric Co., of 
America, has obtained a contract for the equipment of a large 
woollen mill at Tientsin with plant and apparatus for electric 
lighting and driving. 

Chorley (Lancs.).—The Town Council have created a special 
committee to formulate an electric lighting scheme for the district. 

City of London.—The Court of Common Council have referred 
the 5 of the Metropolitan Electric Supply Co. for a pro- 
visional order for the supply of electricity within the City to the 
Streets Committee, x. uu ip e rog P E — 


The Streets Committee have been asked to consider and report 
upon the desirability of applying to the Postmaster-Goneral for a 
licence to establish and work a telephone service either solely or in 
conjunction with the County Council. 

From the annual report of the city electrical engineer and in- 
spector (Mr. A. A. Voysey) it appears that, during the past year, 
78 meters were submitted by consumers to the engineer for testiog, 
and of these per cent. were slow, 22} per cent. fast, and 43 per 
cent. approximately oorrect. The total number of arc lights in the 
City is 500. The lamp failures (1,468) is more than double what 
was the case in the previous year. The proportion of group failures 
and single lamp falures is reported to have increased during the 
year. The company has taken steps to remedy these defects. Au 
improvement in the continuity of the supply to private customers 
is reported. At the end of 1896 there was the equivalent of 247.785 
зев маре connected to the company’s mains, at the end of 1897 

„O12. | 

Colliery Lighting.—Messrs. Kenneth and Co. have put dowa 
an electric lighting plant at their Mongomeriefield Colliery, Dceg- 
horn, N.B., to provide current for lighting their brickworks, 
colliery, and other works and offices. 


Constantinople.— The Financial News of the 9th inst. states 
that a company is being formed to acquire a concession for supp'y- 
ing electric current for light and power in Constantinople. 


Derby.—The new borough electrical engineer (Mr. T. P. Wilms- 
hurst) entered upon his duties on the 31st ult. 


Diss.—The District Council has authorised the Suffolk Elec- 
tricity Supply Co. to employ overhead wires in the distribution of 
electric current. 

Dundee.—The receipts from the electricity department for th > 
six months ended October amounted to £2,051. 83. 7d., an increase 
of £467 on the corresponding period last year. 

Durham.— At a special meeting of the Town Council on Monda; ; 
the. question of obtaining electric lighting powers was discussed. 
From a report by the Council's engineer (Mr. W. C. C. Hawtayne) 
the total cost of plant of 200 kilowatts capacity is given as £17,350 
and of 350 kilowatts £2,000 additional. The gross revenue was 
estimated at £2,956. 12s., current being supplied at ójd. per unit. 
The working costs would be £1,767. 103., leaving a gross profit of 
£1,189. 2s. If the larger plant were installed, the working 
expenses would be £1,820, and the net profit £112. 17s. It was 
decided to obtain a provisional order. 

Enfleld.—The committee recently appointed by the Distriot 
Council to consider the advisability of obtaining a provisional orJer 
has reported in favour of the proposal. 

Formby (Lancs.).—A proposal to form a company for supplying 
electric current for both public and private lighting has been 
referred by the District Council to the Lighting committee for con- 
sideration and report. ; 


Fulham (London).—The County of London Company and the 
House-to- House Company have notified the Vestry of their iaten- 
tion to apply for provisional orders for this district. The Electric 
Light committee 1s considering the notices. 


Glasgow.— Electric lighting competition has, evidently, very 
little effect upon the consumption of gas in this city, as the 
Corporation are about to spend £1,000,000 in new gasworks. The 
electricity works were opened in 1893, but still the consumption ^f 
gas continues to increase at a rapid rate, as is shown below :— 

Minimum Consumptiou of Gas per 24 hours in Cubic Feet. 

1 9,162,000 | 1894 ............ ..... 22,853,000 
1884................. 13,700 000 | 1898.................. 31,354,000 
The annual consumption has increased from 1,305,000,000 cubic f+. 

in 1874 to 4,800,000,000 in 1898. 

Owing to the extreme satisfaction which the Mitchell-street 
and Springburn tramway has given, resulting in a saving of 
3d. per mile on the working expenses, the Tramways committee 
decided on Wednesday to recommend the Council to construct an 
electrio tramway from Glasgow Cross to Govanhill. The electrio 
line between Parliamentary-road and the Cross is approaching com- 
pletion and is to be continued to Govanhill. 


Glossop.—The Town Council are to apply for a provisional 
order, but it has been decided to enter into negotiations with a 
company for a transfer of the order as soon as obtained. 


Great Grimsby.— There was a further discussion by the Town 
Council last week of the conditions for re-leasing the tramways ti» 
the local tramways company. The lines are to be re-laid aud 
equipped electrically, and the Corporation are to supply electri: 
current. Subject to some slight modifications the seal of the 
council is to be affixed to the agreement with the company. 

Halifax.—The Town Council have been petitioned to extend tho 
electric tramways into the Greatland district. In the course of his 
address on Wednesday the Mayor said that the electric tramways 
recently instituted were proving very satisfactory, the profit for 
the quarter amounting to £1,336. 
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Hampstead (London).—The report of the Lighting committee 
on the formation of a special reserve fund in connection with the 
Vestry’s electricity undertaking was presented at the last meeting. 
The report favoured the creation of a fund, and the committee 
further stated that they were strongly of the opinion that the whole 
of the profits arising from the undertaking should be set aside to 
form this fund. The recommendations were agreed to unanimously. 
The receipts from the sale of current for the Michaelmas quarter 
amounted to £3,620. 10s., compared with £2,446. 11s. 8d. in 1897. 

Hastings.—The Town Council have decided to apply for powers 
to construct and work electric tramways. It is not, however, pro- 

osed to put down a line on the front, a proposal which has, so 
ar, met with considerable opposition. 

Heckmondwike (Yorks.).—The District Council, which has 
decided to engage an electrical expert to prepare an electric lighting 
scheme for the district, has asked three engineers to wait upon and 
be interviewed by the Board. 

Hull.—The City Council have authorised the Works Committee 
to take over from the present contractor the work of constructing 
the new electric tramway system. The Council's works department 
will complete the contract. 


Hythe.— The Town Council will apply for a provisional order 
to prevent a company from obtaining electric lighting powers for 
the district. 

Imperial Penny Post.—The Indian Government has decided to 
join in the scheme for Imperial penny postage. 

Islington (London).—A motion will be submitted at the next 
meeting of the Vestry recommending that the cost of extending the 
street lighting to the Shoreditch boundary be ascertained. 

Killarney (Ireland).—Our readers will probably remember the 
long and acrimonious contest which took place two or three years 
ago between the electric lighting and gas interests in this town. 
For six months the town had the advantage of electric and gas 
lighting ; but, owing to an informality in the contract with the 
Electric Lighting Company, its supporters on the Township Com- 
mission were surcharged with the cost of electric lighting. Nego- 
tiations are now proceeding for the amalgamation of both concerns 
and the formation of a new company to undertake both electric and 
gas lighting in the district. 

Kingstown (Dublin).—The question of formulating an electric 
lighting scheme will be taken up by the new Town Commission. 
A provisional order was obtained by the Commission in 1896, but 
no attempt has been made to comply with its provisions. Notice 
has now been given by Messrs. Porte, Sykes and Co., of Dublin, 
to obtain an order. This application is to be opposed by the Com- 
mission. 

Leeds.—At the meeting of the City Council on Wednesday it 
was reported that the negotiations for the purchase of the under- 
taking of the Yorkshire House-to-House Electricity Co. had been 
completed. 

Leyton.—The electric light mains are to be considerably ex- 
tended. The Electric Light committee reported at the last meetin 
of the Council that the additional battery of Hart accumulators had 
been Jaid down, and was now working ; also that the new engine was 
being erected, and would be working in about a fortnight. 


Light Railways.—The Tyldesley, Atherton and Leigh Rural 
District Councils and Lowton Parish Council have approved the 
proposal to connect Liverpool, St. Helens, Leigh, Wigan, Bolton 
and intermediate towns by means of an electric tramway system. 
The Leigh Urban Council have appointed a sub-committee to con- 
sider the matter. | 

A project for the construction of a light electric railway between 
Camborne and Redruth has been submitted to the Camborne and 
Redruth District Councils. 

The Board of Trade have confirmed the order of the Light Rail- 
way Commissioners to construct a light (electric) railway between 
Dudley and Stourbridge. 

The Board of Trade on Tuesday heard the objections to the order 
of the Light Railway Commissioners authorising the British 
Electric Traction Co. to construct a light (electric) railway between 
Coatbridge and Airdrie. Sir Courtenay Boyle presided. The 
objectors were the North British and the Caledonian Railway 
Companies who were legally represented. Mr. Littler, Q.C., for 
the Caledonian Co., said that the promoters’ proposals raised a very 
serious question for the main line companies throughout the king- 
dom generally, as, in the view of the objectors, the Light Rail- 
ways Act was never intended to apply to schemes like the present 
which was of a highly competitive character with existing railways. 
He took the preliminary objection that the Commissioners at the 
local inquiry had wrongfully refused to hear the opposing railway 
companies on the question of competition, and he wished the 
Board of Trade’s decision on the matter before going fully into 
the merits. After discussion, it was agreed that, inasmuch as 
decision in favour of thejcompany’s contention would involve the 
remission of the order to the Light Railways Commission for re- 


heáring, which was not desirable, the objection should be waived. 
Mr. Littler pointed out that the Light Railways Act was not 
intended to apply where the existing communications were 
sufficient. Communications in the Airdrie and Coatbridge districts 
were, he held, sufficient, for both railway companies had a large 
number of stations in it—the Caledonian no fewer than five, and 
the North British as many as six. When the act was passing 
through Parliament, Mr. Ritchie had stated that the proposals 
had reference to railways whose cost would be under £3,000 
a mile, while Lord Dudley in the House of Lords had 
pointed out that the bill was proposed in the interests of agri- 
cultural districts, and emphasised the fact that it provided that ths 
Board of Trade required that schemes affecting existing railways 
should be submitted to Parliament by bill. Mr. Littler argued 
that the present was a case that came clearly within section 9 of tho 
Light Railways Act, particularly within sub-section 3 of that Ac‘. 
He went on to point out that the order proposed to give the com- 
pany power to carry goods, and as the line was laid out 
the promoters would be in a ition to form connections 
with public works now served by the ‘existing railway companies. 
For the North British Co. Mr. Balfour Browne pointed out that 
their line directly paralleled the proposed line for a considerable 
distance along the canal, and that between the North British line 
and the proposed line there were situated works that yielded many 
thousands of pounds per year to the North Britisb. If this light 
railway were made, it would be possible for the promoters to 
abstract much of that traffic.. He went on to contend that to all 
intents and purposes the present proposals were tramway proposals 
under the Act of 1870, and as such ought to come before Parliament. 
Evidence was given by prominent resilents that a feeling existed 
in the district in favour of the tramways and, that & considerable 
portion of the present traffic could not be accommodated by the 
facilities provided by the railway companies. Provost Sharp, of 
Coatbridge, said there was a strong feeling in the district in favour 
of the light railways scheme. Ex-Provost Connor said he had 
called a meeting їп connection with the opposition of the railway 
companies to the order, and he had never in the whole of his 
public experience seen a more unanimous feeling in support of any 
proposal. Mr. Sidney Morse, for the British Electric Traction 
Co., addressed Sir Courtenay Boyle in support of the order. He 
contended that what was proposed was a light railway, which would 
serve traffic which was not at present accommodated, and could not be 
accommodated, by the existing railways, and consequently could 
have no effect on these railways. Mr. Littler and Mr. Balfour- 
Browne maintained that the application was one for a tramway in 
the guise of a light railway, and they asked that the order should 
not be confirmed by the Board of Trade, because, as an application 
for a tramway, it should go before Parliament in the shape of a bill 
or provisional order. Sir Courtenay Boyle intimated that he would 
take time to consider, and would report to the Board of Trade on 
the preamble. The decision will rule the Broughty Ferry and 
other orders, which the railway companies object to on the ground 
of competition. 

Liverpool.— The inquest upon the lad William Strong, who 
was killed in jumping off an electric trailer car at Liverpool lust 
week, resulted in a verdict of accidental death, the jury adding 
a rider as follows :—‘‘ We think that it would be advisable to 
have lifeguards in front of the wheels of the trailer cars as well 
as in front of those of the motor cars.” 


London County Council.—At Tuesday’s meeting the Finance 
committee reported on an application from the Hampstead Vestry 
for a loan of £51,343 for electric lighting purposes for the parish. 
It was agreed to advance £10,491, It was also agreed to loan 
the Islington Vestry £6,785 for similar purposes. 

The telephone question was then discussed, to which reference is 
made on another page. In reply to the discussion which followed, 
in which reference was made to the success achieved by Glasgow in 
its application for a licence, Mr. J. W. Benn said he could only 
deplore the fact that Glasgow had succeeded in getting its licence, 
while, as far as London was concerned, they were unfortunately no 
forwarder. It was now five years since the Council first took up 
the question of the telephone service, and the delay in the settle- 
ment of the question was a very serious matter. for London. The 
cities in the provinces were mostly getting the service for 10 guineas 
а year, and if they took £12 as the average rate for London, it 
would be found that the citizens of the metropolis were paying 
£50,000 or £60,000 more a year for the telephone than they 
ought to be doing. The National Company, in order to secure 
the monopoly it now enjoyed, had to purchase some 13 other 
companies, and upon going into figures he found that London had to 
pay the dividend on the watered capital consequent upon those 
purchases. The purchase of those 13 companies cost the National 


Company £3,000,000, and after carefully dividing the expenditure 


into what he might call the constructional part, and that which 
represented the watered section he found that the former repre- 
sented £1,800,000 and the latter £1,400,000. Im order to pay 
6 per cent. upon that watered capital the company had to raise 
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£83,000 a year, and if justice was done London only ought to be 
called upon to provide £17,000 out of that sum, but as a matter of 
fact London had to find no less than £70,000 every year to pay 
dividend on watered capital. A large number of persons were 
anxious to get upon the telephone in London even at the present 
rice, but they were told that they could not have the service 
ecause the Council had refused to give the National Company facili- 
ties in respect to underground wires. "That, however, was not the 
fact. The real truth was that they were prepared to give consent in 
all such cases provided that the company would place them upon like 
terms with Manchester, Leeds, Liverpool or other places in respeet 
to charges. He could only hope that the block which at present 
proven a fuller use of the telephone in London would shortly 
removed, end if that recommendation were passed all possible 
pressure would be put upon the Postmaster-General in order that 
London might not much longer be placed at such a serious dis- 
advantage with provincial cities. 

On the subject of electric tramways Mr. Benn said a letter had 
been received from the London United Tramways Co. in which the 
Directors said that, provided they could obtain the consent of the 
Board of Trade, they would be prepared to carry out, as an experi- 
ment, an underground electrio system on the Hammersmith section, 
if the Council would enlarge the scope of its resolution so as to 
include the working of the Goldhawk-road section by the overhead 
system, and would extend for seven years the purchase period with 
respect to the lines. They further suggested that the Council 
might sanction the use of the overhead system on the Goldhawk- 
road section, in addition to Uxbridge-road, leaving the Hammer- 
smith branch entirely out of the question for the present. This 
letter would be taken into consideration at the next meeting of the 
Highways committee. 


Llanelly.—The District Council have received a communication 
from the Local Government Board pointing out that, as nothing 
has yet been done to comply with the terms of the Llanelly 
provisional order (1891) it devolves upon the Board to say whether 
the order shall be allowed to remain any longer in force. Before 
taking action they invite the Council's explanation of the delay. 

Maidstone.—The Town Council have engaged Messrs. Kincaid, 
Waller and Manville to prepare a report on the electric lighting 
and refuse destructor project, at a fee of 50 guineas. 

Manchester.—A special meeting of the City Council is to be 
held on the 16th inst. to approve the proposed omnibus bill to be 
promoted next session, in which powers are sought for the better 
lighting of culs de sac, the development of the electric light under- 
taking and the working of telephones under licence from the Post 
Office. 

Marylebone (London).—Last night the Vestry discussed a 
special report from the Electric Lighting committee, which stated 
that they had good reason to believe that the Board of Trade 
would not grant them a provisional order to supply the parish 
with electric light, and they therefore recommended that the 
committee have power given to it to obtain a private bill to 
enable the Vestry to supply the parish with electricity. Mr. 
Brooke Hitching, C.C., moved the adoption of the report, and 
Mr. White pointed out that the Vestry could not instruct its 
solicitor to take preliminary steps to obtain the act until, first of 
all, the Vestry had discussed the question and decided whether 
they would go for the proposed act or not. They could not decide 
such a question without 28 days’ notice being given that such a 
question was to be discussed. Several members urged that action 
‘should be taken at once, or else the Vestry would have to wait 
another twelve months, The report was ultimately adopted by 
40 to 7. l 


Mill Lighting.—Messrs. Alexander Cowan and Sons, paper- 
makers, Valleyfield, Penicuik, N.B. (and London) have recently 
put down new plant for the electric lighting of the whole of their 
Jarge establishment. The installation, which has been carried out 
by Messrs. Lowdon Bros., is said to be the largest in any paper- 
making works in Scotland. The plant consists of a 100 H. P. engine 
and three shunt-wound continuous-current dynamos. The lighting 
is effected by means of 36 2,000 c.p. arcs and about 1,000 incan- 
descents of from 16 to 50 c.p. 

Municipal Honours.—In the published list of mayors for the 
year 1898-9 the names of the following gentlemen connected with 
electrical and engineering enterprise (either municipal or private) 
appear :—Ald. Geo. Norman, chairman of the Electric Lighting 
committee at Cheltenham ; Ald. W. Bruce (re-elected), chairman 
of the Electric Lighting committee at Sunderland ; Ald. H. Colt- 
man,-of H. Coltman and Co., engineers, Loughborough ; F. T. 
Garrett (re-elected), of F. T. and A. Garrett, Dunstable; W. 
Oulton, chairman of the Electric Tramways committee at Liverpool ; 
Sir W. Crundall, chairman of the Dover Electricity Supply Co. ; 
and H. M. Julian, of H. M. Julian and Sons, Basingstoke. 

Nelson.—The Town Council have decided to apply for power to 
‘construct a light (electric) railway from the terminus of the Burnley 
and district tramways to the boundary of Colne, ' 


I.E.S. Accumulator Co., of which he was a director. 
formal evidence was submitted, and the summons was adjourned for 
a fortnight. 


Northallerton (Yorks).—A company has been formed for the 


purpose of erecting electricity supply works in this town. The 
question of public eleotric lighting is to be considered by the 
District Council. 


Paisley.—The Town Council have authorised the Electric Light- 


ing committee to enter into negotiations for the acquisition cf 
additional land for the extension of the electricity supply works. 


Police.—At the Westminster (London) Police Court on Friday, 


John Limbrey Higgs, of Delahay-street, Westminster, appeared to 
an adjourned summons charging him with havin 


committed 
perjury in his examination in respect to the liquidation of the 
Further 


Provisional Order Notices.—Official notice of intention to apply 


for provisional orders has been given by the Bermondsey an 
Plumstead (London) Vestries, the Hartlepool and Longton Cor- 


rations, the Runcorn and Walker District Councils, and the 
eston-super-Mare and District Electric Light and Power 
Syndicate for Weston-super-Mare. 


Rathmines (Dublin). —A Local Government Board inquiry was 


held on Monday into the application of the Township Com- 


missioners to borrow £50,000 for electric lighting purposes. The 


secretary (Mr. F. P. Fawcett) appeared in support of the applica- 


tion, and gave particulars of the scheme and of the expenditure 
involved. The consulting engineer (Mr. Robert Hammond) gave 


technical details. There was no opposition. 


The Township Commissioners have received Mr. Robert 
Hammond's report on the eleotric lighting tenders.! 

St. Helens.—As announced in another column a new company 
entitled the New St. Helens and District Tramways Co. (Limited) 
has been formed for the purpose of acquiring the tramways in St. 
Helens. The lines are to be equipped electrically by the Corpora- 
tion, and are to be worked on lease by the new company. 

St. Pancras (London).—The Vestry has decided to increase the 
salary of the chief electrical engineer (Mr. Sydney W. Baynes) from 
£600 to £700 per annum. This figure is to be afterwards increased 
to £800 by two annual increments of £50. The question of revising 
the salary of the chief clerk of the electricity and public lighting 
department is at present under the consideration of the Electricity 
committee. The Vestry has also decided to make some additions 
to the clerical staff, and particulars of the requirements of the 
department are set out in an advertisement elsewhere. 

Sale.—Some time ago the Electric Lighting committee applied 
to the Manchester Corporation for terms for supplying current 
in the Sale district, Apparently matters have drifted, and 
the policy of the committee does not commend itself to some 
members of the Council. Mr. Wells, the chairman of the com- 
mittee, however, recently defended the course that had been adopted. 
Great strides were, he said, being made in electrical engineering, 
and the committee were anxious to move forward with caution. 
He thought the wisest course was to consult an expert and obtain 
estimates for a scheme ef their own. The chairman of the Council 
thought that, if they were to wait for every possible improvement 
in electric plant and apparatus, they might wait for ever. The 
committee's proposal was approved. 

Sleaford (Lincs.).— The District Council have complied with the 
request of the Tradesmen's Association and have appointed a com- 
mittee to arrange with the Association for the erection of eloctricity 
supply works. 


Southport.—The Town Council are applying for a provisional 
order enabling them to adopt electric or other form of mechanical 
traction on the local tramways. The scheme involves an expendi- 
ture of about £60,000. 


Tanfield (Yorks). —At the meeting of the District Council last 
week it was decided to enter into an agreement with a company for 
the electric lighting of the district. 


Telephone Municipalisation.—In their applications to Parlia- 
ment for power to establish and work a telephone system, the 
Glasgow Corporation are seeking powers, not only for the City ої 
Glasgow, but also for the neighbouring burghs and districts com- 
prised within the counties of Lanark, Renfrew, Dumbarton and 
Stirling, as far west as Paisley and Renfrew, as far south as Mearns, 
as far north as Kirkintilloch and Kilsyth, and as far east as 
Rutherglen. 

The Lord Provost's Committee of the Edinburgh Town Council 
resolved on Wednesday to recommend the Council to apply for Parlia- 
mentary powers to equip and work a telephone exchange system. 

Waterloo (Liverpool).—The District Council have entered into 
an agreement with the Liverpool Overhead Railway Co. for con- 
atructing and working a system of electric tramways in this district. 
The Council will obtain the necessary Parliamentary powers, con- 
struct the permanent way, and lease the lines to the company. The 
company will pay the cost of obtaining the order, and will provide 


the electrical equipment. 
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Watford.—In a report by Mr. W. C. C. Hawtayne on the pro- 
gress of the electricity supply works it is stated that the station 
will not be completed before the end of January, and the Council 
will probably be in a position to undertake the supply of electric 
current continuonsly by the end of February. High-street, 
Queen’s-road, and St. Albans-road are to be lighted by means of 
40-c.p. incandescents on columns, placed 50 yards apart, and two 
arc lamps are to be erected in the market place and one in the 
station-yard as an experiment. 


Wath (Rotherham).—4A provisional order is to be obtained by 
this District Council. | 


West Hartlepool.—The Mayor has announced that, as the plans 
for the electricity supply works had not given satisfaction, it had 
been decided to invite Prof. Kennedy to visit the borough, and 
prepare plans for a scheme, similar to that at Sunderland and at a 
similar cost. It was also reported that the General Electric Tram- 
ways Co. had consented to the use by the Council of the tramway 
poles for supporting are lamps. 

Whitechapel (London).—The Electric Lighting committee 
recommend the District Board of Works to purchase Messrs. Ind, 
Coope and Co.’s premises in Osborn-street, for £10,000, as a site 
for electricity supply works. 

Workhouse Lighting.—The Islington (London) Guardians have 


decided to put down an independent electric lighting installation 
at their infirmary in St. John’s-road, Holloway. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
ts compiled for this journal by Mr. J. C. CHAPMAN, Fel. Ghartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 

Nork.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses ате those of communicators of inventions, or 
where complete specification accompanies application an asterisk із suffized. 


October 27, 1898. 

22,578. E. Кознтох and R. E. GRIFFIN. Cleethorpes. A new or improved 
method of bonding or connecting rails used for electrical traction 
and the like. 

22,599. Тнк BritisH THoMsoN-HousroN Co. (Ілмітер). London. Im- 
provements in electric meters. (С. D. Haskins, United States.)* 

22,600. Тнк BritisH THowsoN-HousToN Co. (Ілмітер). London. Im- 

provements in incandescent electric lamps. (G. B. Painter, 
United States.)* й 
THE British Тномвом-Носѕтох Со. (LrurrgD) London. Im- 
provements in electric arc lamps. (Н. С. Spinney, United 
States.) 

Е. M. Loxa and E. ScHATTNER. London. 

payment electricity meters. 


22,601. 


22,605. Improvements in pre- 


22,622. Q. Marino. London. Improvements in or relating to electrolytic 
baths. 
October 28, 1898. 
22,664. E. M. Munro, Н. DRECKNELL and H. J. RooRRS. Bristol. New 


or improved appliances for use in securing the copper bonds or 
conductors in electric tramway rails.“ 


22,683. THE British THomson-Hovston Co. (LiMiTED). London. Im- 
provements in couplings for electric conductors. (Е. E. Case, 
United States.)* | 

22,697. Н. D. WinRATTE and A. F. Lanaspkze. London. Improvements 


in apparatus for regulating the intensity of electric currents. 
W. B. Savers, Н. A. Mavon and Mavor AND COULSON (LIMITED). 
London. Improvements in dynamo and electric machines. 
Н. EpxUNDs. London. Improvements in the manufacture of 
tubes or conduits, or the like, more especially intended for con- 
taining electric cables or conductors. 


October 29, 1898. 

22,728. В. Н. THWAITE. London. Improved means for effecting the col- 
lection and transmiseion of high-potential electricity. 

22,729. B. H. Tuwaite. London. Improvements in methods having for 
their objects the electrical propulsion of tramway cars and other 
vehicles, and in apparatus therefor. 

22,762, C. E. D. Нот and A. J. TavLon. Bradford. Improvements їй the 
method of and apparatus for indicating and arresting the speed 
of electric tramway cars and tbe like vehicles. 

22,777. C. FELDMANN. London. An improved light distributor or reflector 

for electric incandescent lamps. 

22,794. J. D. Е. ANprews. Fulham. Improvements in electric railways 
or tramways. 

22,799. F. H. Davies and R. S. Dnavcorr. London. New or improved 
method of and means for switching on and off the electric current 
iu surface contact systems for electrically-propelled vehicles, and 
safety '"'cut-out for same or other surface contact systems. 


22,699. 
22,100. 


22,870. 
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22,802. L. J. STEELE, Sir J. В. Марін, Barr., and J. Verity. London. 
Improvements in or connected with reflectors for incandescent 
electric and other lampe. 

L. J. STEELE, Sir J. B. MAPLE, Bart., and J. Verity. London. 
Improvements in or connected with incandescent electric lamps. 


October 31, 1896. 


J. ExBIGHT. London. Improvements іп the means of propelling 
tramcars by electricity. 

Н. Sox. Manchester. Improvements in electric switches. 

E. E. PRESTWICH and L. N. Burt. London. Combined apparatus 
for regulating the supply of electricity to lampe, motors, and 
other electrical apparatus. 

S. B. Arosrolorr. London. Improvementsin electricity meters. 

22,872. J. LOoIseLET. London. Improvements in electrolytical apparatus. 

22,884. E. ANDREAS. London. Improvements in orrelating to means for 

making electrical connections. 


November 1, 1898. 


BaiRDand TaTLock. Glasgow. An arrangement to act as a meter 
for one or more electric lamps, the object being to register the 
time during which the lamp or lamps burn. 

22,964. A. VANDAM and Т. Н. Marsa. London. Improvements in plug 

switches or wall contacts for electric circuita.* 

22,987. А. Sturrmann. London. Improvements in electric arc lamps. 

25,000. C. D. ABEL. London. Automatic regulator for electric currents. 
(F. Back, Austria-Hungary.) | 


November 2, 1898. 


J. А. FLEMING. London. Improvements in the construction of 
electrical resistance balances or bridges. 


November 3, 1898. 


W. Buck. London. Improvements in electrical warming pans 
and like articlee. 

Н. Н. LRIOHH. London. Improvements in electric rail brakes and 
electromagnets therefor. (Gesellschaft zur Verwerthung elek- 
trischer und Magnetischer Stromkraft (System Schiemann and 
Kleinschmidt) Ad Wilde and Co., Germany.) 

A. SCHLATTER. London. Improvements in transformer switches.“ 


November 4, 1898. 


23,183. W. H.STuRGE. Birmingham. Improvements in electrical switches. 

23,207. W. Н. Lock, J. PLACE and М. Barr. London. Improvements in 
electrical heating and melting, specially applicable to the metal 
pots of linotype machines. 

J. WETTER. London. Improvements relating to electric railways 
and tramways provided with sectional conductors or surface con- 
tacts. (The Elektrizitits-Aktiengesellschaft-vormals Schuckert 
and Co., Germany.)* 

J. WETTER. London. Improvements in or connected with electric 
railways and tramways provided with sectional conductors or 
surface contacts. (The Elektrizitüta-Aktiengesellechaft-vormals 
Schuckert and Co., Germany.)* 

P. HiBBE. London. Improvements in and relating to electric 
accumulators, * 

C. H. Preston. London. 
generating electricity. 


November 5, 1898. 


23,265. E. J. Preston. London. Improvements in glow lamps and holders. 

25,506. C. Levetus. Leeds. Improvements in or relating to galvan‘c 
batteries. 

23,507. C. LevETUs. Leeds. 
batteries and the like. 

23,320. 

23,334. 


22,803. 


22,820. 


22,856. 
22,858. 


22,936. 


25,045. 


25,143. 
25,155. 


25,160. 


25,255. 
25,254. 


23,243. 


23,249. An improved primary battery for 


Improvements in or relating to galvanic 
Е. W. GOL RV. London. Electromagnetic safety apparatus for 
lifts, mining cages and the like. (W. Suermondt, Germany.) 


A. PELOoUx. London. Improvements in electricity meters for 
continuous and alternating currente. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All Specifications can now be obtained at the uniform price of 
8d. each. 
1897. : 


16,220. Electrically-illuminated signe, advertising media, or the 
16,428. 
23,267. 
23,304. 
23,530. 


25,625. 
24,829. 


25,403. 
26,646. 
27,261. 


BELL. 
like. 

Wulrk and Wurrgz. Method of and means for employing electric 
traction on ropeways, railways and like means of transit. 

Bryant. Apparatus for the electro.depoeition of one metal on 
another. 

Woop. Magnetic circuit arrangements for dynamo electric 
machines and other purposes. 

Stuart and Forp-Moore. Bicycle holders or stands and their 
combination with electrical contact makers. 

WHEATLEY, JAMES and Browne. Electrical time-switch. 
SIMPSON. Coin-freed mechanism applicable to gas, electricity and 
like meters. 

Востт. (Anderson and Anderson.) Current-collectors for electric 
railways. 

THE British Тномѕох-Носзтох Co. (ІлмітЕр) and HOLDEN. 
Watt-hour meters and in the means for damping in same. 

Price and JoHNsoN. Covers, caps and lids for closing the entrances 
of gas, sewer, telephone and electrical supply shafts and holes, 
gullies and the like, 
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27,380. SELLICK. Electrical cut-outs and fittings. : 

21,581. MaRTIN. Electro-therapeutic exercising apparatus. (Date applied 
for under International Convention, May 10, 1897.) ў 

27,725. LEJTNER. Construction of accumulators or secondary batteries. 

27,805. Watson. Electric lamp-holders. 

27,806. Watson. Electrical switches.  . 

27,807. Watson. Manufacture of switches for electrical purposes. 

27,875. Soames. Electric lifta, hoists, capetans and the like. 

28,458. HorrFMANN. Electrically-controlled submarine mines. 

28,839. Woop. Trolleys used on overhead wires for electric traction. 

28,960. STAVELEY and Parsons. Pushes for electric bells and the like. 

29,062. SMITH and GRANVILLE. Apparatus for the manufacture of 
electric cables. 

29,590. Simmews Bros. AND Co. (Lrurrzp), and Норак. Electrical appa- 
ratus for transmitting and receiving predetermined messages. 

29,676. BLAcK. Union box for electric mains for lighting, traction power 
or other purposee. | 

50,447. Siemens Bros. AND Co., Ілмітер (Siemens and Halske Actien 
Gesellschaft). Supplying electrica] energy to railways worked by 
alternating currents. 


1898. ` 
3,806. Swosopa. RIA for making and breaking electric circuits at 
predetermined times. 
8,441. JAEGER. Electric recording system for navigational purposes. 
9,466. Brant. Electric switch. 
11,604. Stassano. Electro-metallurgic production of iron, steel and their 
alloys with chronium tungsten, nickel, manganese and the like. 
15,274. THe Burris Tsomson-Houston Co, Luursp (Steinmetz) 
Generators for use in systems of electrical distribution. 
17,161. McMituan. Automatic electric switches. 
17,583. Buca and Darina. Electric batteries. 
18,137. SrENDEBACH. Contact apparatus for electric railways with under- 
ground current feed and partial conductors. 


— — — — — —— 


COMPANIES’ MEETINGS AND REPORTS. 


Venezuela Telephone and Electrical Appliances Co. 
(Limited). 


A meeting of this Company was held on Friday, at 28, Victoria-street, 
Westminster, Sir росоглв Fox presiding. The CHAIRMAN expressed the 
satisfaction of the Board in being able to announce that the Company had 
been making good progress. For the twelve months ended June 30 the 
accounts showed a profit of £9,942, to which had to be added £744 brought 
forward. After providing the interest on the Firet and Second Deben- 
tures, &c., and the dividend on the Preference shares, there remained 
£5,499, and the Directors recommended a dividend on the Ordinary shares 
for the year to June 30th at the rate of 4 per cent. per annum, absorbing 
£2,800 ; that the balance of the discount and expenses of the First Deben- 
ture issue, amounting to £1,500, should be written off; that £500 be put 
to reserve and £699 be carried forward. The capital 5 for the year 
was £1,754 against £8,423 for the previous year. At June 50, the number 
of subscribers to the Company's instruments was 2,640. The Preference 
dividend of 8 per cent. and the Ordinary of 4 per cent. were approved. 


Western and Brazilian Telegraph Co. (Limited). 

The report of the Directors of this Company for the half-year ended 
June 30, to be presented at the thirty-sixth ordinary general meeting 
to-day (Friday), states the total earnings for the period amount to 
£72,692. 133. 10d., against £59,754. 17s. 8d., an increase of £12,937. 
16s. 2d. compared with the half-year to June 30, 1897. The working 
expenses were £39,376. 78. 9d., against £44,575. 12s. Ad., a decrease of 
£5,199. 4s. 7d. Including the amount brought forward (£1,428. 5s. 11d.), 
and the dividend received upon the shares held in the “ Platino" Com- 
pany, the balance to credit of revenue is £44,914. 2s , from which has been 
deducted £8,041. 12s. 5d. interest on Debentures and Debenture Stock, 
£2,016. 3s. for tax, and £1,078. 17s. 8d. has been invested on account of 
the Debenture Stock redemption fund, £8,000 has been placed to reserve, 
leaving a balance of £25,777. 8s. 114. The Directors now recommend the 
payment of 5s. per share, free of tax, for the half-year on the Ordinary 
shares (at the rate of £5, 6s. 8d, per cent. per annum), against 3e. per share 
(£2 per cent. per annum) for the corresponding period of last year, leaving 
a balance of £1,427. 18e. 11d. tobe carried forward. In the case of shares 

divided into preferred and “deferred,” this бв. per share will be pay- 
able, 3s. 94. to the preferred Аа 1s. 3d. to the deferred shareholdera. 

The shareholders of this Company having consented to exchange more 
than the number of shares required under the agreement betwe.n this 
company and the Brazilian Submarine Telegraph Co., the agreement has 
become operative as from Juae 30 last. In consequence, directors of the 
Brazilian Submarine Company have become directora of thia Company 
and vice versi, aud Mr. W. S. Andrews, chairman of this company, bas 
been elected chairman of the Brazilian Submarine Company. Мг. W. Н. 


Axworthy has been appointed manager of thé company, and Mr. E. Steer 


Hodson, formerly traffic accountant; has been named secretary in place of 
Mr R. M. Cunningham, who has retired. . The arrangement now made will 
conduce to the more harmonious and efficient. working of the companies, 
and will prove advantageous to the Governinents and the public. í 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 

BUTE ELECTRICAL MANUFACTURING OO. (LIMITED).—This company 
was registered on Nov. 2, with a capital of £5,000, in £1 shares, to enter 
into an agreement with the Electrical Insulation Syndicate (Limited), and 
Augustus J. Marquand, and to acquire, develop, work and deal with certain 
inventions. The first subscribers (each with one share) are:—H. B. 
Marquand, T. McM. Heywood, F. G. Treharne, A. J. Marquand, engineer ; 
E. Jenkins, G. Chitham and T. H. Owen, engineer. The first directora 
are ы В. Marquand, Т. McM. Heywood, F. G. Тгеһагпе and A. J. 

uan 


DRUMMOND ART METAL WORKS (LIMITED). —This company was 
registered on Nov. 2, with a capital of £5,000, in £1 shares, to acquire and 
carry on the bueiness of electrical engineers and metal workers carried on 
by Whitehouse and Thomas (Limited). The first subscribers (each with 
one share) are :—C. J. Toy, J. A. Campbell, T. H. Toy, W. A. Low, L. E. 
Reitz, A. J. Woods and F. C. Collyer, jun. 


DUTTON AND CO. (LIMITED).—This company was registered on Nov. 7, 
with a capital of £21,000, in £1 shares, to acquire the business of Dutton 
and Co. (Limi ited), incorporated in 1889, and to carry on the business of 
mechanical ineers, electricians, and manufacturers of and dealers in 
railway and o Бе і locking, safety and detecting apparatus, elec- 
trical and other lampe, d os and all kinds of electrical and magnetic 
apparatus. Tbe first subecribers (with one share each) are: Ralph Н. С. 

evile, J.P.; Charles Dutton, signal eugineer ; William Buck, engineer ; 
S. T. Dutton, engineer ; S. G. Corkran, G. W. Bull and Mrs. М. Е. Nevile. 
The firet Directors are: C. A. S. Murray, S. G. Corkran, Ralph H. С. 
Nevile and S. T. Dutton. 

HAMILTON, MOTHERWELL AND WISHAW LIGHT RAILWAYS CO. 
(LIMITED).—' This company was registered on Nov. 3, with a capital of 
£20,000, in £10 shares, to construct, lease, or otherwise acquire any light 
railways or tramways in Hamilton, Motherwell and Wishaw, in the county 
of Lanark, and to equip, maintain and work by electricity, or any 
other power, all light A NR or tramways belonging to the company. 
The first subecribers (each with one share) are: N. J. Ferdinand, 
Ernest Lazarus, John T. Merz, H. F. Charles, A. Clements, W. Martindale, 
and A. R. Monks. 

NEW Sr. HELEN'S AND DISTRICT TRAMWAYS OO. (LIMITED).—This 
company was registered on Nov. 4, with a capital of £150,000, in £5 
shares, to acquire the undertaking of the St. Helen’s and District Tram- 
ways Co. (Limited), to construct, maintain, and work any tramways and 

ilways, to carry on the business of cable and wire mauufacturere, elec- 
tricians, mechanical engineers, suppliers of electricity, and to carry on the 
business of an electric light company in all its branches. The first sub- 
scribers are: Sir J. A. Willox, M.P., T. Evans, Jacob Atherton, D. L. 
Chalmers, H. Martin, J.P., James B. Atherton and F. J. Leslie. The fir-t 
directors are: Sir J. A. Willox, M.P., T. Evans, H. Martin, James B. 
Atherton and Jacob Atherton. 

SMITH, THOMSON AND CO. (LIMITED).—This company was registered 
on Nov. 5, with a capital of £2,000, in £1 shares, to carry on the business 
of electrical, gas and general engineers, machinists, millwrighta, manu- 
facturers of machinery, boilers, dynamos, engines, &c. 

WEST KENT ELECTRICITY SUPPLY CO. (LIMITED).—This company was 
registered on Nov. 2, with a capital of £20,000, in £1 shares, to construct, 
lay down and fix all necessary cables, wiree, lines, accumulators, lamps and 
works, and to carry on the business of electricians, mechanical engineers, 
suppliers of electricity and manufacturers of electrical apparatus. The 
first subscribers (each with one share) are:—W. W. Pritchard, J. T. 
о Н. G. Pulham, G. Н. Davies, G. W. Sutton, Н. M. Carpenter and 

‚ Мау. 


DRAKE AND GORHAM ELECTRIC POWER AND TRACTION (PIONBER) 
SYNDICATE (LIMITED).—The statutory return to Aug. 50 gives the 
nominal capital as £20,000, in £10 shares, of which 1,107 have been taken 
up. £3 рег share has been called. 

ELECTRIC LIGHT AND POWER CO. (LIMITED).—The statutory return 
to Aug. 10 has been filed. The capital is £6,000, in £1 shares (of which 
b, COO are Deferred’. Seven shares have been taken up and tbe full 
amount paid. 

ELECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS (LIMITED). — 
According to the statutory return to Sept. 7, the capital is £150,000, in 
£5 shares, of which 16,087 have been taken up. £2 per sbare has been 
called, and £32,174 received. £11,079 has been paid in advance of calls. 


CITY NOTES. 


— 

MEMORANDA.—Bauk rate 4 per cent. (since Oct. 13, 1898). Price of 
silver 28{4. per oz. (Nov. 10). Coosols (2$ per cent.) 1093—110 for 
money, 110—110} for account; 23 per cent. 1044—105 (Nov. 10). 
Stock Exchange Settling Days: Consols, Dec. 1; Stocks aud Shares 
Continuation Day, Nov. 28; Ticket Day, Nov. 29; Pay Days, Nov. 11 
aud 50 ; Mining Share Carry-over Day, Nov. 26. 


BORDEAUX TRAMWAYS AND OMNIBUS CO. (LIMITED). —AÀ meeting of 
this company will be held on the 17th inst., to confirm the special resolu- 
tion relative to the sale of the undertaking to the Cie Française des Tram- 
ways Electriques et Omnibus de Bordeaux and to the agreement with the 
French Thomson-Houston Co. 

CARBON MANUFACTURE IN RUSSIA.—In Lyons the Banque Privée 
Russe has formed a company, entitled the Société Française pour la Fabri- 
cation des Electrodee, with a capital of 1,000,000[r. This is the first 
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French works for manufacturing carbons for electrical purposes, which 
bave hitherto been imported, notwithstanding exorbitant duties. 


CHELSEA ELECTRICITY SUPPLY OO. (LIMITED).—During the week this 
company invited subscriptions for £40,000 Four and a-Half per Cent. 
Debenture Stock at £108. 10s. The lists opened at 10 a.m. on Tuesday, 
and (owing to the large number of applications) were closed at 2 p.m. on 
Tuesday instead of 4 p.m. on Wednesday. | 

COMBINATION OF GERMAN ELECTRICAL FIRMS.—It is reported that 


an arrangement has been made for amalgamating the undertakings of the 


Ludwig Loewe Aktien Gesellschaft (of Berlin) and the Elektricitäts Aktien 
Gesellschaft vormals Schückert and Co. of Nuremberg. The arrangement 
is, however, subject to the approval of the shareholders of both companies. 
The Loewe company increases its nominal capital from 7,500,000 marke 
to 40,000,000 marks (from £375,000 to £2,000,000), and offers to the share- 
holders of the Schiickert company in exchange for each 2,000-mark 
Schiickert share one 1,000-mark Loewe share and 100 marks in cash, The 
Schiickert shareholdera have also an opticn over one Loewe share at par. 
The shares of the subsidiary Schückert Company (the Continentale 
Gesellschaft fiir Elektrische Unternehmungen) amounting to 26,000,000 
marks (£1,300,000) will be exchanged into shares of the subsidiary Loewe 
Co. (the Gesellschaft für Elektrische Unternehmungen.) The latter will 
increase its capital from 30,000,000 to 50,000,000 marks (£1,500,000 to 
£2,500,000), and the project of increasing the capital of the Union Elec- 
trical Company, which is also controlled by the compeny will be abandoned. 
The Disconto-Gesellschaft, the Dresdner Bank, the Bank für Handel und 
Industrie, and the firm S. Bleichróder are all said to be interested in the 
combination. 

CUBA SUBMARINE TELEGRAPH CO. (LIMITED). —4A dividend at the rate 
of 6 per cent. per annum and a bonus of 2s. per share on the Ordinary 
shares, both free of tax, for the half-year ended June 30, is declared. 


ELMORE COPPER COMPANIES.—'' A Poor Shareholder," having written 
to the papers complaining of the outlook for shareholders in the Elmore 
companies, has drawn the following characteristic reply :— | 

“< A Poor Shareholder has taken the altogether unnecessary trouble of 
calling himself an utter fool, Surely the very fact of his having addressed 
so absurd a letter to the press at a time when he knows, or could very 
readily know by applying to the officials of the companies, that a large sum 
of money is about to be put into the business by a particularly strong 
group of financiers, is amply sufficient to proclaim him chief of the tribe 
he so much aspires to. One might be more inclined to believe in 
the bona fides of this ‘Poor Shareholder’ did he but have courage enough 
to attach his name and address to his letter. Migbt I ask if he does not 
hope to convert the poverty he advertises into comparative affluence by 
acting as the cat's-paw of those whose only object is to frustrate the 
amalgamation of the Elmore companies.”—A. S. ELMORE (Leeds). 


Another correspondent (“ W. O.") complained of the delay in calling a 
meeting and placing the true position of affairs before the shareholders, 
and of a great waste of the capital of the company. To this Mr. J. Shurmer 
(a director) replies :— 

“The letter of W. О.’ would not have drawn a reply from the directors 
were it not that some shareholders might suppose that the statementa it 
contains have some foundation in fact. It is simply monstrous to talk of 
the directors having ‘wasted’ between £150,000 and °£200,000 of the 
company's money, when the utmoet that can be truly said is that the 
securities held by the company have depreciated to a large extent, these 
securities being shares or debentures in other companies with the manage- 
ment of which the directors of the Foreign Elmore company bave nothing 
todo. The assets of the company at December, 1893, stood at £52,783, of 


which £18,879 is due to the fact that the share capital of the German com- 
pany has been reduced from £2 to £1 shares, and £39,864 has been written off 
the investments, subject to which it follows that there has been a gain during 
the above period over and above the working expenses ; moreover, the 
liabilities have been reduced by £5,221. How preposterously reckless, 
then, are ‘W.0.’s’ misstatements! But I suppose it is not the object 
of *W. O.' and bis colleagues to state the truth. No promises have been 
made by the Directors of ‘ great things in store ;’ but they adhere to their 
belief that the position of their securities is improving steadily, and that 
the future of the Elmore process is assured.”—J. SHURMER (London). 
А Mr. Т. Н. Butt lets further light upon the latest developments in 
Elmores. He writes (from Headingley, Yorks), that :— 

* If * A Poor Shareholder’ had taken the trouble to have written to the 

secretaries of the companies he would doubtless have been informed tbat 
an agreement exists between the directors of the various Elmore companies 
tocomplete the Sa M ERA which has been in contemplation for some time 
past, and, further, that an agreement exists under which one of the most 
influential financial houses in London and Paris guarantees the new amal- 
gamated Elmore company a total subscription of £300,000 in cash. From 
my knowledge of the matter I am convinced that when worked with the 
ample capital which is now being provided the Elmore process will prove 
at least as great а commercial success in this country as it has proved in 
France since sufficient capital has been available there for the purchase of 
raw material.” 
"A Poor Shareholder” and “ W. O.” appear to have succeeded in ex- 
tracting some information which will interest many besides themselves. 
How is it that the Elmore shareholders find it necessary to extract 
their information in this way ! Some boards of directors keep their share- 
holders informed of negotiations likely to improve the value of their 
property. 

STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange committee to appoint a special settling day and to grant a quo- 
tation to the Four per Cent. Preferred Ordinary A shares of £10 each, 
and Five per Cent. Deferred Ordinary “B” shares of £10 each of the 
Great Northern and City Railway Co. 

WESTERN AND BRAZILIAN TELEGRAPH 00. (LIMITED).—This 
company's traffic receipts for the week ended Nov. 4 (after deducting 
17 per cent. of the gross receipts qeu to the London Platino. Brazilian 
Telegraph Co., Limited) were £2,876. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


of 
OF Dec: weeks] Amount. | ppe, 
& 
: tee s 
51 | 15,263 |+ 2,203 
m 17 | 13,135 | ... 
*Bristol Trams & 4, 4 18 | 56,441 И 7,500 
City & South London Ry. „ 6 | 1,027 |- 19 18,304 + 724 
Dover Corporation.. , 5 | 165 + 62] 31 5,989, .. 
DublinUnited(Southern) „ 4 | 743 + 249 18 18,474 |+ 5,761 
Liverpool Overhead Rly. „ 6 |1451 |+ 110 19 30,244 |+ 2814 
*Sheffield Tramways....., „ 6 | 1,086 + 150|..|_... in 
South Staffs, Trams „ 4| 663 |+ 44 27,887 |- 
* Partly electrical. 
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| | ELECTRICITY SUPPLY COMPANIES. & s. d. Highest | Lowest 
0,000 30^ ] me Bournemouth and Poole Electricity Supply Ord. 1 10 10? - e fe «а 
6,000 10 4/81 | ро. 44 per Cent. Cumulative Pref. .... 11 10} 111 4 00 | = | "X * 
80,000 b 3/U | Charing Cross & Strand Electricity Supply Corp. . 12 11 12 218 4 | February & August ин 1'3 
30,000 5 2/8 Do; z per Cent. Preference ......... 64 6 64 8 9 8 , = à: ма 
284. 000 & | 2/6 | Chelsea Electricity Supply — nep un ips 8 | 8 9 8 6 8 March — oe 83 as 
£60,000 Rtock 44% Do. 44% Debenture Stock (red.) 118 115 113 115 818 8 | June and December a * 
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10,000 10 | 1/9 | Do. Ordinary 90,001 to 100,000 ...... —.... ^ 2: 21 23 Au nx | не m 
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A. 000 Stock 6% » Do. 6% Debenture Stock (red.: 2 182 | 157 181 8 16 1 June and December EF 
80,000 10 + | County of London & Brush Prov. Ord. (fully paid) 184 12 183 c | 5 13} 13 
10,000 10 00 A Ä ERE cose 1 11 | 1) 11 F | "= > e 
,000 10 6/0 Do. 6% Cumulative Preference ............ 14} 154 14} 154 4 0 0 | March & September 15 14$ 
16,660 5 2/6 House-to-House Electric Lighting Supply Ord. 10 9 10 200 | S “АР 94 
17,000 5 8/6 Do. 7 per Cent. Preference eee 94 104 94 103 8 6 8 | March & September ве -æ 
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10,000 5 6% | о. U ͤ³»F⸗! ] ˖§—ͤ o chee ы 71 81 71 8i 812 9 | January and July .. as - 
111,000 8 ~ | London Electric Supply Ordinary, 34 4 Р 4 = = us 
50,000 b su lcge RN coca dur eu) cd d ca ei hd cui ad 8 63 6 67 z. 2 е4 к: 
62, 400 10 | 5/0 | Metropolitan Electric Supply Ordinary = -= == = . 153 163 154 164 3 2 6 | April and October. 16 15% 
000| Stock | 44У | Do. 44% Deb. Stock First Mortgage 117 121 117 121 814 9 | June and December ѓа 
6,452 10 | 6/0 | Notting Hill Electric Ordinary s =s = == =s == = = . 16 | 16 16 815. 0. | Мача ance | 15] 153 
275,000 1 2 | Bond = Чыла sak Ss oam hs os D jus Se Sac 1 1i 1 15 СЕ — 25 7 
125,000 Stock 5% River Plate Elec. Lt. & Tr’ct'n, Ltd., 5 1st Mor. Deb 83 93 88 93 581 — — — 
160, 000 $100 82 Royal Electric Company of Montreal Shares ... 1 160 155 160 5 0 0 = d - 
180,900 100 44% Do. Gay 106 ЖОР, ПО, с>» ма ap am 104 106 104 106 4 5 0 | April and October 10f - 
51,080 5 | 5/0 | St. James and Pall Mall Electric Ordinary . . — 17 | 16 17 | 414 2 | February & August 16} 16 
80,000 6 8/6 Do. 7 per Cent. Preference s.s =. == == < =e = | 10 9 10 810 0 T Т * en 
£50,000 | Stock 4% |* Do. брег Cent. Debenture Stock (red) 108 165 108 815 6 | June and December N E 
65,000 b ба South London Electric Supply Ordinary (£3 paid). | 88 24 8” ec 2 | 211 . 
теор 5 | 6/0 | Westminster Electric Supply Ordinary ..... 44 151 15 16 4 1 8 | March & September | 15j 154 
18, - 5 | 5% Yorkshire House-to-House ш. =» ee =o =» ee 8 73 8 з 2 6. | February and July. — = 
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P DA, nstruction and Maintenance 
Cent. Bonds (red.) 1899 .......... 
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NOTES. 
— PRESS 

Two so-called experimental electric tramways, viz., those of 
the Corporations of Liverpool and Glasgow respectively, are 
described in two illustrated articles in our issue this week. It 
is only in a special sense that these lines can be regarded as 
of an experimental nature. The overhead trolley system, per se 
requires no further demonstration of its practicability; that 
has been abundantly proved by its success in tens of thousands 
of miles in other countries, and in considerably over a hundred 
milesinthe United Kingdom. Nor was it necessary to show that 
the British contractor could supply efficient plant and equip- 
ment, or that the British public could appreciate his efforts. 
Wherein lies the experimental character might, then, be diffi- 
cult to discover. It is undoubtedly to be found only in the 
hesitation of the local authorities to expend large sums 
of money on a general equipment of their tramway systems 
until they shall have first tried the overhead trolley for them- 
‘selves on short lengths of their own lines. British caution is 
the sole explanation ; and those who know well what the over- 
head system can do will have no doubt that these two experi- 
ments are the precursors of an immediate adoption of that 
system over the whole of the tramways of these two important 
ities. The example thus well set will speedily be followed by 

local authorities all over the United Kingdom. 

A en 

Moniorpan tramway working may itself, however, be in the 
nature of an experiment, the success of which it may require 
many years to demonstrate; but that is not a matter of 


electric traction. Since truth and sweet reasonableness are 
often found in a bappy medium, it is probable that the most 
suitable solution of the tramway problem may lie—not, on 
the one hand, in company ownership, nor, on the other hand, 
in municipal working—but in the form of ownership and 
management about to be given a trial at St. Helens. This 
particular solution, far from being new, however, has yielded 
some of the best results financially that has been obtained on 
tramways abroad. It consists in a species of dual control— 
the local authority owning and leasing the lines, and supply- 
ing electrical power, and a Company boing granted powers to 
work the lines with rolling stock provided by that Company, 
and to control the operation and financial affairs of the 
system. At St. Helens a lease of 21 years has been granted 
to the Company, which will obtain electrical energy from the 
Corporation supply at 2d. per unit for the first 400,009 units 
per annum, and Id. per unit exceeding this coasumption. 
— 

An instructive table showing the relative costs and profits of 
electric, cable and horse tramway traction in New York, for 
the year ended June 30 last, is published in the Novembor 
number of the Street Railway Journal, of that city. The 
table is based on the official cost sheets of tha Metropolitan 
Street Railway Co. It will be borne in mind by our readers 
that while horse and cable traction have baen in extensive u3e 
in New York for many years, the introduotion of the cable con- 
duit system on the lines in question is of recent date. The long 
experience in handling cable and horse equipment, therefore, 
might render severe criticism of any shortcomings of the later 
System unjustifiable. Fortunately, leniency in this direction 
would be superfluous, for the superiority of electric traction, 
on its own merits, is placed beyond question. The total 
operating expenses per car-mile were 8:21d. for cable haulage 
and 8:98d. for horse cars, but only 5:124. for the eleotric 
conduit system. These figures include power costs, trans- 
portation or traffic expenses, maintenance and general manage- 
ment; but capital charges are omitted, though if included 
would probably still further improve the showing in favour 
of electric traction. A still better result is shown by the 
three months' working ended September 80th last, the figures 
being 8:78d., 8:99d. and 5:084. respectively. 

—— 

Non did this low cost of electric traction arise from the 
electric cars having shirked their due share of the work, as 
will be seen when we compare the ratios of the expenses to 
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the receipts. With the cable cars, the operating expenses 
were 47 per cent. of the total passenger receipts, with horse- 
cars the percentage was 68 per cent., while with the electric 
cars the low ratio of only 88 per cent. was attained. Success 
so marked will not fail to afford encouragement to electric 
traction engineers, nor will its significance be overlooked by 
the numerous local authorities and tramway companies upon 
whose minds it is gradually dawning that electric traction is 
facile princeps among tramway systems. | 
-— | 

Tun human element must always introduce uncertainty and 
risk into engineering operations, and the handling of a trolley 
car is no exception. The lamentable accident which took 
place on the Bradford tramways on September 19th last has 
been made the subject of a careful inquiry by Major Carpew, 
on behalf of the Board of Trade; and in the report just issued 
he states that although the accident was in great measure 
due to the inexperience and injudicious action of the driver 
and conductor, in his opinion they both did their duty to the 
full extent of their skill and ability." Major Carpew recom- 
mends the continuous use of a slipper brake on the dangerous 


! 


gradient, and a limit not exceeding six miles an hour in. 


descending it. An abstract of the report is given in another 


column. 
— — 


An important legal decision affecting contractors is reported 
in our Legal Intelligence column this week. Payment to 
engineering contractors is commonly made by instalments 
regulated by the stages of progress of the work. In the case 
referred to а second 40 per cent. instalment became due when 
the work had been completed; but payment of this was 
refused because the plant had not passed the engineer’s tests. 
The case became complicated by the refusal of the clients— 
the Corporation of Bedford—to agree to any arbitrator other 
than their own engineer. The judgment of the High Court 
was that the Corporation must agree to the arbitrator 
appointed by the court below. 

PE | 

Mr. Н. E. KRRSHAw, the Chairman of the Electricity Com- 
mittee of the Shoreditch Vestry, has just issued a pamphlet 
setting forth a brief statement of the dust destructor and 
electric lighting aceounts for the year ended June 24 
last. As the statement lacks the detailed complete- 
ness of the Board of Trade returns, it is difficult to 
know how mueh eredence to attach to the claim that 
a profit of £3,184 has been made. We notice, however, 
that whereas the revenue from the sale of current to con- 
sumers was £8,254, the revenue from current sold te the 
ever-useful dust destructor was as much as £586, or equal to 
about one-sixteenth of the outside revenue. Nor did the 
utility of the dust destructor stop at this handsome con- 
tribution to the coffers of the electricity department, for it 
has apparently also paid an unpablished proportion of the 
engineer’s salary. We shall deal with the matter more 
fully in our next issue. 

—— m 


The Houllevigue Prize.—The Académie des Sciences has 
awarded the Houlevigue prize of £200 to M. Branly, the dis- 
coverer of the coherer. 


The Royal Society.—Among the Papers down for reading 
yesterday was one by Prof. Smithells, H. M. Dawson and H. 
A. Wilson on ‘ The Electrical Conductivity and Luminosity 
of Flames Containing Vaporised Salts.” 

Cable Interruptions and Repairs.— 

Date of agai Date of Repair. 


Bissao—Bolama .................. Aug. 3, . Nov. 17, 1898 
St. Louis and Noronha ......... Oct. 17, 1898 ... — 
Pernambuco —Сеага ............ Oct. 19, 1898 — 
Сеага— Marsnham ............. . Nov. 15, 1898 — 


The New German-Swedish Telegraph Cable.—The new 
telegraph cable between Germany and Sweden has been laid 
by the Telegraph and Maintenance Co.'s c.s. “ Britannia. 
The cable, which was made by Messrs Felten and Guilleame, 
is 70 miles long and contain four conductors. 

Obituary.—It is with regret that we announce the death of 
M. Nicolas Jules Raffard, best known to electrical engineers 
in this country through the type of absorption dynamometer 
bearing his name. M. Raffard was one of the pioneers of 
electric traction, having already in 1881 designed the first 
accumulator tramcar built in France, and some inventions in 
connection with direct-driven cars are also due to him. He 
died on Nov. 1 at the age of 74. | 

Errata.—In “ Electricity Works Accounts," in this issue, 
the following corrections should be made in the table at 
the bottom of p. 116: The last figure under Revenue 
should read 4,846 instead of 4,946, and the last figure under 
* Expenditure” should read 5,688 instead of 5,788. The 
figures under Expenditure in this table represent the total 
expenditure, including the sums carried to the sinking fund 
and paid as interest on loans. 

Gift to Owens College.—Alderman John Hopkinson, the 
members of his family, and near relatives, have offered to the 
Owens College, in memory of the late Dr. John Hopkinson, a 
gift of £1,600 to cover the expense of building the dynamo 
house connected with the new physical laboratory. It is hoped 
that by additional contributions from friends, who desire to 
see а suitable memorial to Dr. Hopkinson in Owens College, 
where he was a student for three years, it may be possible to 
complete and equip the annexe, containing, in addition to the 
dynamo house, a number of rooms devoted to electrotechnics, 
and that the whole may be known as the “ Dr. John Hopkin- 
son Electrotechnical Laboratory." 

The Institution of Junior Engineers.—On Saturday, Nov. 12, 
а party, numbering over 120, visited the site of the Lombard- 
street station of the northern extension of the City and South 
London Railway. The feature which naturally attracted the 
greatest interest was the work connected with the under- 
pinning of 8t. Mary Woolnoth Church, immediately underneath 
which the main shaft for the lifts has been sunk. The latge 
oblong shaft is 73ft. бір. by 24ft., divided into five bays {п 
which will work electric lifts made by Messrs. Easton, Ander- 
son and Goolden. It is lined with cast-iron segments for a 
depth of 52ft. from the top, the remaining 28ft. being brick- 
work, in which are formed the entrances and exits to and from 
the lifts. The two station tunnels are 21ft. diameter and lined 
as usual with cast-iron rings. | 


Motor-Car Clubs.—The Automobile Club of Great Britain 
and Ireland, with which is now incorporated the Self-Propelled 
Traffie Association, held a dinner on Monday last to com 
memorate the second anniversary of the Locomotives on 
Highways Act, which came into force on Nov. 14, 1896. Mr. 
R. W. Wallace, Q.C., the chairman of the Club, presided, and 
among those present were Mr. G. Shaw Lefévre, Sir Hugh 
Owen (permanent secretary of the Local Government Board), 
Mr. J. W. Swan, and several members of the Automobile 
Club de France.——The third annual meet of the Motor-Car 
Club took place on Monday morning in Whitehall-place, the 
run being to Sheen House, as last year. The majority of the 
vehicles taking part in the run were driven by oil motors, but 
there were some electrically-propelled cars, the total number 
of automobiles taking part in the procession being about 80. 

Another Proposal for a Railway up Mont Blanc.— Electricity, 
of New York, states that a French engineer, of Marseilles, has 
suggested a plan which he considers feasible for reaching the 
top of Mont Blanc. The scheme contemplates the building 
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of a rack railway from what is known as Les Houches, а 
station on the line of the Geneva-Chamounix Railway, to a 
plateau on the side of Mont Blano, at an altitude of 6,888ft. 
The line would have an 88 grade of 60 per cent. It is 
proposed to propel the trains electrically, utilising a waterfall 
on the upper Arve for the necessary power. From this point 
he proposes to run a tunnel into the mountain, which would 
have a rise of 600ft. in 18, 864ft., and would terminate at а 
point 7, 500ft. above the sea level. The final section of this 
novel railway is to consist of an elevator in a vertical shaft 
from the end of the tunnel to the summit of the mountain. 


The Late Dr. John Hopkinson and Mr. Latimer Clark. —At 
the meeting of the Institution of Electrical Engineers on the 
10th inst., the president (Mr. J. W. Swan) made some feeling 
remarks upon the great loss the Institution has sustained by 
the death of two of its most prominent members and past- 
presidents, Dr. John Hopkinson and Mr. Latimer Clark. 
He spoke of the valuable work done by both, referring to Mr. 
Latimer Clark as one of the pioneers of ocean telegraphy, 
who held a place of the highest honour in the records of the 
Institution and in the memory of its members. We quote 
also the following tribute to Dr. Hopkinson :—‘‘ What can I 

say of his character more than that it was in perfect symmetry 
with his work? Simple, unpretentious, sedate, honest and 
self. possessed ; everyone trusted John Hopkinson; trusted him 
implicitly and without any misgiving. No man ever carried 
so great a weight of learning so lightly. Like the athlete he 
was, he did the heaviest work without any sign of effort. 
We must mourn that we shall see the face of these dear old 
comrades no more, and that the precious work they did cannot 
be added to.” 

A New Paris Tramway.—Like the London County Council, 
the municipal authorities of Paris have set their face against 
the introduction of the trolley. The line from Aubervilliers 
to the Place de la République runs only as far as the fortifi- 
cations on the trolley system, but a new line from Charenton to 
the Bastille has now actually brought the trolley wires within 
the gates of the city. The length of the line is 8:8 miles, 
and it is all on the overhead trolley system, with the exception 
of two sections, aggregating half a-mile, on which the under- 
ground conduit is employed. Three Thomson-Houston com- 
pound-wound generators (one serving as reserve), each of 150 
kilowatts capacity, furnish the power. These are driven through 
belting by single cylinder Farcot non-condensing engines. 
The station pressure is 550 volts. Three semi-tubular 
Meunier boilers, with a heating surface of 6,500 sq. ft., furnish 
steam at 1001Ь. per square inch pressure. These boilers work 
under forced draught on M. Prat’s system, and a chimney 
56ft. high is found amply sufficient. There is a battery of 
250 cells, with а capacity of 850 ampere-hours, used for supply- 
ing the conduit sections of the line which are electrically 
isolated from the remainder. The battery is charged by one 
of the generators, a special switch being provided to short- 
circuit the series windings. The track is double throughout, 
made up of 90lb. rails with Falk oast-welded joints. In nearly 
all cases the posts supporting the trolley wire are in the centre 
of the street, and span wires are not used. The posts each 
carry two 5-ampere arcs on brackets, the lamps being connected 
five in series across the terminals of the battery. The conduit 
part of the lines is similar to that in use in Ninth-street, 
Washington, with a slot lin. wide. There are in all 18 cars, 
with single-reduction motors, and differing but little from the 
usual Thomson-Houston construction. We are indebted to the 
Industrie Electrique of November 10th for the above particulars. 

Interruptions to Supply.—A slight interruption to the elec- 
tricity supply to one circuit at Tunbridge Wells took place one 
day last week. An earth developed on a consumer’s installation, 
and his fuse not blowing, the transformers were overloaded. 
New transformer fuses were inserted and the supply was 
resumed from half-an-hour to 14 hours of the occurrence. 

About 600 lights were affected. 

At Woking the supply to about three-quarters of the total 
number of consumers was interrupted from 7 p.m. on 
Wednesday to 5 p.m. on Thursday, last week, through 
the failure of a pair of vulcanised rubber mains. The 
cables in question had been laid in earthenware pipes 


under an unmade road, and it is surmised that they 
suffered last week by the process of making the road, 
Difficulties were experienced in removing the cables, and the- 
fact that Wednesday was ‘‘early-closing” night, and that а: 
new cable-way was in process of construction, decided the 
engineer-in-charge to await making a re-connection till 
Thursday afternoon, by which time the new cable-way was 
finished and new cables drawn in. 

At Manchester, on the 10th inst., at 8:25 p.m., a dead: 
short-circuit was experienced, the locality of which could 
not be discovered for an hour. During this time the 
pressure could only be maintained on one out of the- 
four circuits. The plant was kept running the whole 
time, and was not shut down. The exact position of 
the fault could not be discovered until later in the evening, 
and while seeking it the faulty portion of the network was 
again connected, causing, unfortunately, another interruption. 
in the supply at 9:45 p.m., lasting 15min. or 20min. The 
short-circuit was а very severe one, four out of the five con- 
ductors being in contact, yet no damage was done either to the 
plant or to the roadway. 

Half of the arc lamps for the Dublin street lighting 
remained extinguished all Tuesday night.. A similar thing 
has happened on more than one occasion in Dublin during 
the last few months. | 

Earth Returns and Electrolysis.— Two recent Papers, one 
read by Mr. A. A. Knudson before the American Institute of 
Electrical Engineers, and the other presented to the Municipal 
Improvement Association at Washington by Mr. H. P. Brown, . 
give details of extensive, and in some cases quite unexpected, 
damage done by currents leaking from rail return-circuits. 
Mr. Knudson, in his Paper, gave particulars of an electrical 
survey" he had made in the Manhattan borough of New York 
City. Differences of potential of from } to 82 volts were 
detected between the rails, water-pipes, the iron structure of' 
the elevated railway, &c., and in some cases the rails were 
positive to the pipes, while in others the reverse was the case, 
On inspection of the rails of one ofthe lines, it was found that . 
a large amount of metal had been removed by electrolysis, and 
that the bottom sides of the rails had been cut by the current . 
down to knife edges," for several feet back from the ends, the 
edges being irregular in shape and somewhat jagged in appear- - 
ance. The tie-rods of this line, originally ljin. wide by zin. 
thick, had been nearly all so eaten away that the middle part 
was missing. Mr. Brown had found that in Dayton, Ohio, . 
cast-iron pipes had been seriously injured by stray currente. 
Tests showed that the pipes in the business portion of the city, . 
14 to two miles from the power house, were positive to the 
rails, the highest readings being 41 volts. Near the power 
house, however, the pipes were as much as 9 volts positive 
to the rails. The corrosion of the pipes at Dayton Mr. Brown: 
attributes to & reaction of the soil surrounding them, when & 
current passes through it. A tar paint seems to be no pro- 
tection whatever, the surface of the pipe being changed into а. 
soft black material resembling graphite, and easily cut with a 
knife, this material being a conductor instead of more or less an 
insulator, as is the oxide, the adherent moulding sand and the 
tar paint usually surrounding the pipe. Chemical analysis of the 
soil showed that it contained carbonate and chloride of sodium. 


A New Controller Governor.—On account of the general 
disregard by motormen of rules and regulations for handling the- 
controllers, and the consequent waste of current, an ingenious | 
controller governor or retarding device has been developed at 
the repair shops of the Chicago City Railway Co. The Street 
Railway Review describes the apparatus as follows :—‘ The 
mechanism occupies so small a space that it can be placed 
within any controller case between the top of the drum and 
the hood of the case, and it requires only the removal of a 
cam from the main drum shaft. The frame of the device 
carrying the entire mechanism is a small malleable iron. 
casting held in place by two machine screws tapped into. 
the back of the controller case. On the main drum shaft isa 
ratchet wheel having 12 notches, and a hole in the hub affords . 
а stop in place of the cam removed. On the frame is а lever 
escapement with two pawls, one pawl being always engaged. 
Two springs, one a zin. and the other a lin. closed coil spring, 
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hold the pawls in place in the notches of the ratchet wheel. 
Connected to the lever escapement is a link attached toa 
plunger of а dash pot 1Jin. in diameter and 1}in. deep. The 
piston is jin. thick, with two iron packing rings. When the 
Controller handle is turned one notch the air in the dash pot 
is compressed and holds the pawls firmly in position so that the 
handle cannot be turned another notch. In the bottom of the 
dash pot is a very small hole into which projects a needle- 
pointed screw, by which the area of the hole can be regulated. 
As soon as the air escapes, one of the springs acts and frees a 
pawl so that the controller. handle сап be turned another 
notch. The time occupied by this action depends entirely 
upon the size of the hole in the dash pot. Ifit is large the 
air escapes rapidly and frees the pawl quickly, but if it is 
small, the reverse is the case. By means of experiments, the 
size of the hole can be nicely determined and the operation of 
the controller is automatically regulated. It is impossible for 
the motorman to turn the controller handle faster than the 
predetermined rate.” 


Some Amusing*American Tramway Data.—We quote the 
following figures from an amusing article in the Street Rail- 
way Review on the ‘greatness and possibilities” of the 
electric railway. Every day the street cars in the United 
States carry as many passengers as there are inhabitants in 
Greater New York, Chicago, Philadelphia and Boston. To 
purchase tbe street railways would take all of the $525,000,000 
of gold, the $120,000,000 of silver, the $400,000,000 of cer- 
tificates, the $225,000,000 of National bank notes and the 
$250,000,000 of United States Treasury notes in circulation. 
If the street railways were to be sold the sum realised would 
easily pay the debt of the United States. A fair estimate of 
the paying passengers carried by the street railways per 
annum would be 2,660,000,000, and this would be increased 
by 50 per cent. if the transferred passengers were included, 
which, in the aggregate, represents two rides for every 
inhabitant of the globe, and tells its own story when com- 
pared with the 585,000,000 carried annually on the 182,000 
miles of steam road in the States. No less than 88,000,000 
sleepers have been placed in the road beds, and the track 
rails, if placed end to end, would reach around the equator, 
leaving enough over to extend as an axis from the north to the 
south pole. These rails weigh 8,500,000 tons, and represent 
the entire output of the rolling mills of the United States for two 
years. It is estimated that the power stations have an aggregate 
capacity of 525,000 m.r., and consume per annum 2,300,000 
tons of coal, evaporating 8,300,000,000 gallons of water. 
To operate the present street car equipment would require 
820,000 horses, which, if harnessed two abreast, would form 
solid procession extending from Chicago to Cleveland; but 
to transport the passengers carried by electric cars in the 
slower-going horse cars would necessitate one-third more cars 
than now, and this would extend the line of animals to 480 
miles. The average electric car travels 120 miles a day ; each 
one of its wheels makes 84,500 revolutions, and in the 
-course of a year passes over 8,000,000 rail joints; yet with 
all this constant wear and opportunity for accident from 
‘breakage, ® passenger is as safe on a trolley car as in the 
retirement of his own home. Only one in 28,000,000 passen- 
gers is killed, and only one in 800,000 is injured in any way; 
and if a man were to spend his time on the street cars wait- 
ing for a chance to present a damage claim against the Com- 
pany, he would have to travel one hour a day for 81 years, 
and spend $1,180 in car fare before he would be hurt. Before 
his time for being killed would come he would be a patriarch 
of five and a-half centuries, having been continually on the 
cars day and night. | 


The London County Council and the Telephone.—A letter 
Signed by Mr. W. E. L. Gaine, the General Manager of the 


National Telephone Co., and published in The Times of | 


Nov. 11, states that to whatever extent the London telephone 
service may be inefficient or inadequate at the present time, 
is entirely the fault of the London County Council :— 

In May, 1896, the Company applied to the County Council for the con- 
sent of that body, as required by the Telegraph Act, 1892, to enable the 


Company to place its wires underground—the only solution of the serious 
-difficulties which otherwise beset the Company from the use of overhead 


wires. Prolonged negotiations followed, and finally terms were agreed and 
embodied in a series of resolutions passed by the County Council on June 1, 
1897. . . The draft of the formal agreement was . . . submitted to the 
Company for consideration on January 29, 1898. It was then found that 
two additional conditions not forming part of the bargain had been inserted. 
These conditions were—(1) That the Company should make a wayleave 
payment to the County Council which would impose a burden upon the 
Company amounting to several thousand pounds per annum, and (2) that 
the Company should reduce its tariffa to an arbitrary scale as fixed 
by the County Council which would involve the Company in an 
immediate loss of revenue of upwards of forty thousand pounds per annum. 
The Compeny considered that the importation of these conditions after 
more than twelve months had been spent in concluding the bargain was 
not in accord with good faith. The Company replied that . . . itwas 
wiling to make wayleave payments . . if the County Council 
indemnified the Company against any claims which might be made by the 
road authorities in the Metropolis, and, as regards ifs it 
offered to agree to fix the Company's present tariffs as the mazimum 
charges to be made, and to come under an obligation to supply all intend- 
ing users equally and without undue preference. On May 19 1898, the 
County Council broke off the negotiations. . . . On the 3rd inst., 
there were 992 people in London waiting to be joined up to the Company’s 
system. As regards the bulk of these they will have to wait an indefinite 
time, on account of the difficulties in the way of the Company in physically 
connecting their premises with ite exchanges owing to the want of facili- 
ties which it is in the power of the County Council to give. . . . I 
see that it was stated in the course of the debate that the Highways Com- 
mittee is prepared to recommend the requisite facilities being given to the 
Compeny, if the Company will concede to London similar terms as to 
tariffs and wayleave payments as the Company has given to Manchester, 
Liverpool, and other towns. The position of London is not comparable 
with that of any other town. It covers an area of 634 square miles. 
The working cost of a telephone system throughout this great area 
is nearly double what it is anywhere and the tariffs must 
therefore te proportionately higher. At the same time I may 
add that the Company is considering whether it cannot meet the 
requirements of small users and those requiring a more limited service. It is 
the intention of the Company to invite the County Council to re-open nego- 
tiations, and it will not be the fault of the Company if a proper arrange- 
ment is not come to. Let me give one instance of the treatment to which 
the Company is subjected. When the bargain was concluded with the 
County Council on June 1, 1897, the Company was allowed to go on with 
certain portions of underground work which were very urgently needed. 
Amongst the works authorised is a system of pipes for upwards of 6,000 
miles of wires which the Company has laid down in the districts governed 
by the Holborn Board of Works and the Vestry of St. Giles, all centring 
upon a large exchange of the Company situate at the corner of Holborn- 
viaduct and St. Andrew-street. ese pipes are stopped close to the 
north-west corner of Holborn-viaduct, and for months they have been 


lying idle . . . because the Compeny cannot obtain from the local 
authority the permission to carry them across one road and into the 
exchange. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, November 18th. 
Norta-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7:80 p.m. Second General Meeting of the Session in the Lite and 
Philosophical Society’s Lecture Hall, Newcastle-on-Tyne. Paper 
to be read: “ Repairs to Iron and Steel Vessels in way of 
Boilers and Stokeholes," by M. W. Aisbitt. 

INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Students’ Meeting, when the following Paper will be read : 
"Liquid Air: A Short Deecription of its Production and 
Summary of its Application to the Chemical or other Industries,” 
by Cecil Lightfoot. 

MONDAY, November 21st. 


SOCIETY or ARTS. 
8 p.m. Cantor Lecture L—“ Acetylene,” by Prof. Vivian B. Lewes. 


TUESDAY, November 22nd. 
INSTITUTION OF ы нк ыр 
8 p.m, Ordinary Meeting, when following Paper wi er 
eee “Electrical Transmission of Power in Mining,” by 
W. B. n. 


WEDNESDAY, November 23rd. 
SOCIETY OF ARTs. 
8 p.m. Second Ordinary Meeting. Pa 
Distance Transmission of Electric 
Forbes, F.R.8. 


THURSDAY, November 24th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting, when Prof. Silvanus P. 
Thompeon's Paper on Rotatory Converters will be further 


to be read: " Long 
ower,” by Prof. George 


FRIDAY, November 25th. ' 

PusicAL Soorerr. . 

б p.m. Meeting in the Rooms of the Chemical Society, Burlington 
Huse. Papers to be read: (1) “On the Properties of Liquid 
Mixtures,” by R. A. Lehfeldt; (2) “On certain Diffraction 
гов as applied to Micrometric Observations,” by L. N. G. 

on 
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LIVERPOOL CORPORATION ELECTRIC TRAMWAYS. 


The history of the development of the electric tramway 
scheme at Liverpool is well known to our readers, but we may 
briefly mention that on tbe acquisition of the horse tramway 
system of that city it was brought prominently before the Cor- 


ing in co-operation with the representatives of the late Dr. 
John Hopkinson. 

In adopting a system of electric traction for the tramways 
the Liverpool Corporation has departed somewhat from the 


Bo ix hoe R. E H POE. 


f. 


EE Sow i BOW OC. 


I M. ee gi: . ta n : 


Ww PM Woes 


poration that the service would be greatly improved by con- 
version to the overhead trolley system. Dr. John Hopkinson 
was appointed consulting engineer to report on the proposed 
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Section of the Liverpool Corporation Electric Tramways, showing Gradients. . 


practice initiated at Leeds, and subsequently adopted at Glas. 
gow. In the last two places the tramways are driven from an 
independent power station, whereas at Liverpool the tramway 
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Map of the Liverpool Corporation Electric Tramways, Power Station and Car Sheds. 


scheme, and ultimately the overhead trolley system was, generating plant is erected in the same station as the Cor- 
recommended for a short length of what has been termed an | poration electric lighting plant; and, although separate gene- 
experimental line. Upon the death of Dr. Hopkinson last | rators are used, and are driven by separate steam engines, the 
August, Mr. John Brodie, the city engineer, and Mr. A. | management of the generating plant is the same, and identi- 

| cally the same steam boiler plant is used. Liverpool, there- 


Paradise-street Combined?Electric Supply and Tramway Power Station. | Centre-pole Construction on the Liverpool Electric Tramways. 


Bromley Holmes, the city electrical engineer, were appointed | fore, affords the first example of a municipal combined electric 
the joint engineers to complete the electric line, which is now | lighting and tramway system, the lighting and tramway 
on the point of being opened, these engineers, of course, work- departments being owned and worked by the Corporation. 
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Machinery Room at Paradise-street Combined Lighting and Tramway Power Station, showing in the foreground the three Willans-Siemens 
Tramway Generators, 
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The experimental line extends from a point near the old | pilot cables are lead-sheathed and armoured. The feeders 
Post Office to Prince’s Park and to the Dingle, as shownon | are laid on the solid system in iron troughs, similar in all 
the accompanying map. The route is largely undulating, and | respects to those exclusively used in Liverpool for the last 10 
has many steep gradients but few awkward curves. The ' years for the ordinary electric supply. The pilot cables“ con- 


~ 
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Interior of Car Sheds, showing various types of Motor Cars and Trailers for Liverpool Corporation Electric Tramways. 


entire length of the track is 61 miles, principally’ double. sist of three-core 7/18 conductors, with ‘fibrous insulation, 
It is equipped partly on the centre pole system, but principally | lead-covered, armoured with steel tape and yarned. The 
on the span wire system, with side poles erected along the | route of the mains is{as follows (as shown’on the map). Start- 
pavements. The trolley wires, which are duplicated through- 
out, are of 0-4in. diameter hard-drawn copper wire of circular 
section. They are placed centrally with respect to the track, 
the trolley poles being of the centre under-running type, 
commonly used in America. The overhead trolley system, 
which has been constructed by Messrs. Robert Blackwell and 
Co., is divided into sections of about half-a-mile in length, 


Battery Plant erected by the E. P. S. Co. for Liverpool Corporation Liverpool Electric Tramways.  E.C.C. Switchboard at Paradice-street 
Tramways. Power Station. 


and is fed at two points shown on the map. The feeder cables | ing from the generating station by Paradise-street, two pairs 
are 0-4 sq. in. section, and provide for both the supply | of feeders are laid as far as the corner of Paradise-street and 
and pilot return. These were supplied by Callender’s | Park-lane, together with two three-core and one single-core 
Cable and Construction Co., and are of their well-known | armoured cable. At this point two of the feeder cables are 
vulcanised bituminous dielectric type, while the Board of Trade | finished off in the рШаг-рох. The single core pilot is con- 
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nected to the rails, and two of the cores in one of the three-core | Princes-avenue and also at Dingle, one of the conductors in 
cables are laid through the pillar-box for telephonic purposes. | the three-core armoured cable is connected to the rails, and 
Proceeding along Park-lane the two remaining feeders and | the other two are used for telephonic purposes. Provision is 
the two three-core armoured cables are laid as far as the | also made for telephoning from the pillar box at Haliburton- 
corner of Park-place and Upper Warwick-street, at which | street. The Board of Trade wire is intact from the generating 
point the feeders are finished off in the pillar box. Similar ! station to the rail head in each of the two routes, one for 


Walker Tramway Motor mounted and geared to Car Axle. 
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Walker Series-Parallel Controller, showing Interior. Side-bar Suspension Type of Walker Railway Motor. 


connections, as at Paradise-street, are here made for tele- Dingle and the other for Princes-avenue. The telephone 
phonic purposes, and also at Duncan-street, in Park-lane. | circuit is а series one, and the conductor is arranged to form 
From Upper Warwick-street the armoured cables are alone | one continuous loop, traversing the whole route, into which 
continued, the one to the car sheds at the Dingle and the the instruments may be inserted at the points mentioned 
other to the end of Princes-avenue. At the rail head, at both ! above. -The vuleanised bitumen feeders are laid through from. 
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the station to the feeder points without any intervening boxes, 
the lengths of the two being to Park-lane 180 yards, and to 
Upper Warwick-street 1,840 yards. The lengths of the two 
Board of Trade pilots are: to Dingle 8,560 yards, and to 
Princes-avenue 8,200 yards. The total length of the tele- 
phonic circuit is some 17,200 yards. 

At the Dingle terminus well-equipped car sheds, capable of 
housing 50 cars, are now in course of completion. At the far 
end of these sheds there is a single traversing table, capable 
of handling one carat а time. There is also а fan rail system 
at the other end of the sheds. The sheds are provided 
with workshops for small repairs, and with inspection pits 
and arrangements for handling motor trucks. 

Ihe deputation which visited the Continent and America, 
Prior to the adoption of electric traction by the Liverpool 
Corporation, decided to make an all-round experiment with 
various types of motor cars. Accordingly, at first, one | 
American and one German car were ordered, and subsequently 
14 additional American motor cars and 14 German motor 
cars. The various types of car are shown in one of the 
accompanying illustrations. The American cars are of the 


double bogey type, similar to those used in Cleveland, Ohio. 
They were supplied by Messrs. Dick, Kerr and Co., and are 
fitted with Brill maximum traction trucks and with Walker 
motors and trolley equipment, each car having two 95 н.р. 
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Walker Tramway Motor built for Spring Suspension. 


Walker motors, controlled on the series-parallel system. 
The German cars are of two kinds: the “ Altona” type and 
the Ringbahn type, as used on the Hamburg tramways 
bearing these names. Both types of cars are carried on rigid 
trucks, and.are equipped with two 20 н.р. Schuckert motors 
together with Schuckert series-parallel controllers. There 
are, in addition, 15 German trailers. Each of the American 
cars is capable of carrying 40 passengers, while the German 
motor cars have a capacity of only 20 passengers and the 
trailers 18. One car is fittel with a Standard air brake, 
the air pump being worked off one of the axles and the pump 
‘automatically cut-out when the pressure in the air vessel 
reaches the maximum amount, which is capable of slight 
adjustment. This brake actuates the same brake blocks on 
the car as the hand brakes, and is found to work very satis- 
factorily. Electric emergency brakes are fitted to all the cars. 

The power station plant for this tramway consists at present 
of three Willans-Siemens 800 н.р. generators, together with a 
150 ton E. P. S. battery. The engines are of Messrs. Willans 
and Robinson’s I. I. I. S. type, and differ in no way from the 
ordinary pattern except that they have considerably heavier 
fly wheels than are used for the lighting sets. In the illus- 
tration the tramway generators are the three nearest in the 
long line of generators shown. The engines are of the com- 


pound triple-crank type and work non-condensing. They are 
coupled to two-pole 550-volt shunt dynamos, built by Messrs. 
Siemens Bros. and Co., having smooth-wound armatures of 
the drum type. The regulating resistances for the shunt: 
are carried on the side of the generators. The normal speed 
of the generating sets is 850 revolutions per minute. In 
addition to these three generating sets, larger tramway gene- 
rators of 1,500 н.р. each are now in course of construction, 
and will be erected before the tramway system is extended. 
These were described briefly in an article in The Electrician, 
Vol. XL., p. 786, but the following additional particulars 
may be of interest. The engine is of the three-crank com. 
pound type, fitted with Willans automatic expansion gear, 
and is designed to run at 230 revolutions per minute, develop- 
ing a normal load of 1,250 н.р. under a pressure of 1601Ь.; 
but for short periods a load of 1, 500 т.н.р. may be allowed. 
The effective area of each high-pressure cylinder is 277 sq. in., 
and of each low-pressure cylinder 854 sq. in. ; the stroke is 
16{in., and the diameter of crank sl. aft 11in., the shaft being 
of Siemens-Martin mild steel. The overall height of the 
engine is 19ft. 4in., and the floor. space, incluling the 
generator, to which the engine is to be dire.t-coupled, 24ft. 
by 13ft. Gin. The engines are so designed that they may be 
converted into triple-expansion engines with the least possible 
trouble. The variation of speed, from full load of 780 kilo- 
watts to one-eighth load of, say, 96 kilowatts, is 
guaranteed not to exceed 2 per cent., and from full 
load to no load 8 per cent. The dynamo to which 
this engine is coupled is a Siemens multipolar 
continuous-current generatcr of the type known as 
10 B 84/15, and will develop 1,420 amperes at 
550 volts, The set is not provided with a separate 
flywheel, the necessary weight being located in the 
armature. 

The tramway switchboard is independent of the 
lighting switchboard, and is placed immediately 
opposite the three tramway sets. It consists of a 
cast-iron frame carrying three marble panels, the 
left-hand one being the main board, the middle 
the booster board, and the right-hand the Board of 
Trade board. Upon the main board are mounted 
four double-pole switches and single-pole fuses for 
connecting three dynamos and one battery to the 
tramway bus bars; and two Chamberlain and Hook- 
ham electric meters, one of which is connected to the 
battery circuit and works in either direction. There 
are also on this panel one recording ammeter in 
the battery circuit, one automatic circuit-breaker, two 
single-pole switches, one of which is for disconnecting 
the near rail and the other the near trolley, one 
voltmeter for reading the potential across the bus 
bars, and one ammeter in the circuit of the near rail. 
The capacity of all the switches is 300 amperes, but the circuit- 
breaker is adjusted for 500 amperes normally, and is capable 
of being adjusted to 800 amperes. The booster board has 
mounted upon it two single-pole two-way switches of the 
throw-over type for connecting the line feeder and the 
track feeder direct to the bus bars or to the bus bars through 
the booster ; also two single-pole main switches, one for dis- 
connecting the distant rail and for the distant trolley wire. 
There is also an ammeter on this panel. The capacity of all 
the instruments and switches is 800 amperes. ~ The Board of 
Trade panel has the usual equipment on it, viz., one recording 
ammeter reading to 10 amperes, one low-reading ammeter 
with two scales of 0:0005 to 0:005 and 0:05 to 5 amperes. This 
instrument is connected across the terminals of the circuit- 
breaker on the main board. On this panel there is a spring 
contact switch and fuse provided for the ammeter, also two 
low reading recording voltmeters. The instruments on this 
switchboard were made by Messrs. Elliott Bros., and the 
switchboard was constructed and erected by the Electric 
Construction Co. 

The Electric Construction Co. are now building a special 
Е.С.С. booster for the tramway supply. This combination 
consists of three E.C.C. upright bipolar type machines, 


mounted rigidly together in line. The centre machine is a 
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shunt-wound 500-volt motor, the outside machines being 
generators of the series-wound type, giving a potential at any 
speed proportionate to the current up to a maximum of 300 
amperes, the magnet coils of the generators being in series 
with one of the armatures. The motor is provided with the 
usual starting resistance, and has also a rheostat in the shunt 
coils for slight adjustments. 

The battery is erected on the floor of a spacious room 
adjoining the machinery room. It consists of 246 cells, 
manufactured by the Electrical Power Storage Co., each cell 
containing 21 plates of the K.L.P. type, the battery being 
rated at a maximum discharge of 480 amperes at 550 volts 
for one hour. 

The total cost of the construction and equipment of the 
6} miles of tramway in this experimental line is estimated at 
£82,000, viz., £33,000 for the line construction and equip- 
ment, £24,000 for the total of 45 cars, and £25,000 for the 
car sheds and workshops. It is proposed to charge 2d. for a 
seat in the non-smoking section and 14. in the smoking section 
of the car, for a complete single journey. 


Following is a list of the principal contractors and manu- 
facturers who have supplied plant or carried out work on 
these tramways :— 

Complate equipment of lines. Robert Blackwell and Co. 
Cars, motors and controllers Dick, Kerr and Co. 


e90s06050€029€090242€9 


Саба Lecce cr ER ES Callender's Cable and Construction Co. 
Engines Á—Ü Willans and Robinson, 
Dynamos ....................... Siemens Bros. and Co. 
Be Electric Construction Co. 
Switchboard ldd. .. Electric Construction Со. 
Instruments ẽ . Elliott Bros. 

ber rine Electrical Power Storage Co. 


We have pleasure in acknowledging our indebtedness to 
Mr. A. Bromley Holmes, the Corporation electrical engineer, 
and to Mr. W. Н. Collis, the engineer-in.charge of the tram- 
way department, for the courtesy extended to us during our 
visit to the tramway system and for the information they have 
kindly placed at our disposal. Weare also indebted for much of 
the information to the contractors who have carried out the work. 
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GLASGOW CORPORATION 


ELECTRIC TRAMWAYS. 


The development of electric traction at Glasgow has, 
broadly speaking, followed the same lines as that at Liver- 
pool, a description of the tramways at which place is given in 


Electric Tramway shown thus — 


North British Railway 


ROCKVILLA 


Buchanan Str. 
Station 
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Map showing Glasgow Corporation Electric Tramways and Power Station. 


the preceding article. But there is this difference between 
the two, that whereas at Liverpool electric traction was 
decided on almost simultaneously with the taking over of the 
tramways by the Corporation from the original Company, at 


Glasgow the system has been worked for a considerable time 
by horaes since the acquisition of the lines by the Corporation 
in 1894. The enormous advantages of electric traction over 
э! other system of tramway operation could not, however, 
for long remain unheeded by so progressive a body as the 
Glasgow municipality, and although they hive shown great 
hesitation in the adoption of the overhead system, the fact 
that they are desirous of giving electric traction a trial is 
proved by the short experimental line which was recently 
equipped on the trolley system between Glasgow city and the 
district of Springburn, and which, as refuted on p. 88 of 
our last issue, has already given the greatest satisfaction. 
The decision to make this experiment was the result of 
a visit of a sub-committee, together with the tramway engineer 
and general manager, to the Continent and America; and wemay 
add that the equipment of the power station and line has been 
carried out under the supervision of the Corporation officials. 

Although representing only a very small fraction of the 
total tramway system of Glasgow, the electric line, a map of 
which accompanies this article, servesadmirably for the purpose 
of an experimental trial of the overhead trolley system. It has 
been equipped both on the span-wire and centre-pole double- 
track system, but chiefly on the former, and the whole of the 
electrical overhead construction has been carried out by 
Messrs. Robert Blackwell and Co. The track has been relaid 
with 10016, steel girder rails, bonded at the fish plates with 
double Daniel bonds of No. 00 B. and S. gauge. The rails, 
which are also cross-bonded at frequent intervals, are laid on 
a 4ft. 72in. gauge of cement concrete. They were rolled by 
the Barrow Hematite Iron and Stel Co., in 45ft. lengths, 
somewhat over the usual length. The span wires are carried 
partly on side poles and partly on wall rosettes of an 
artistic design. The poles are built up of three sections 
of parallel steel pipe, and are principally 80ft. in length, 
but some of heavier type аге 31ft. in length. When tested 
in position they are found to comply with a specified 
strain, viz., for the lighter type 1,000lb. strain at the top, 
with the pole sunk 6ft, 6in. in the ground, producing a 
temporary deflection of not more than 6in., and a strain oF 
160ib. producing a deflection of only jin. With the heavy 
pole strains of 1,2001Ь. and 2601Ь. respectively produced these 
deflections. We may say that the poles were made by Messrs. 
Morris, Tasker and Co., and the rest of the overhead con- 
struction by Messrs. Macartney, McElroy and Co., under the 
contractors, Messrs. Robert Blackwell and Co. Ав at Liver- 
pool, the trolley wires, where brackets are used, are carried 
on fiddle-string supports, instead of, as is commonly used in 
America, the rigid insulating support. It is found that 
the first-named gives a much easier passage to the trolley 
wheel under the support, and prevents the fracture of 
the wire at this critical point. The trolley wires are of 
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. No. 00 B. and S. hard-drawn copper wire having a break- 
ing strain of 6,000lb. They are duplicate throughout, 
and are supported by the usual type of strain insulators. 
The line is divided into half-mile sections, a section box being 
placed at each sub-division. These boxes are of cast iron, 
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copper is half a square inch to each feeder, and cables are 
provided both for supply and return. 

The rolling stock for this line is principally of American 
type, consisting of double bogey cars with centre and end 
entrances, besides a few shorter cars on rigid tracks. Some of 
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and provide a switch connection with the feeders. There is also 


in each section box a telephone outfit and a set of lightning | Co., and in other cases the cars are equipped 


arresters. The feeder cables were manufactured by Messrs. 
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. Glasgow Corporation Electric Tramways. Elevation and Ground Plan of the Power House. 


the cars have been equipped by the Westinghouse Electric 
with British 


Thomson-Houston plant. The motors, of which there are 


Siemens Bros. and Co., and are buried. The section of | two in each motor car, are rated at 35 H.P., and afe con. 
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| trolled on the series-parallel system. A special arrangement | direction the car is going. The switches for the lighting 
has been introduced: for the car lighting, a diagram of which | circuit are worked from one handle, and are во locked that the 
is shown in an accompanying illustration. This arrangement ' same lamp cannot be put on to both circuits at the same 


Glasgow Electric Tramwaya. Interior of Machinery Room. 
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Rigid-truck Car equipped by the British Thomson-Houston Со, 


Glasgow Electric Tramways.  Babcock-Wilcox Boilers at the Power 
| P Station. | ; | 


rovides for two circuits for the lamps in eàch car, there 
eing two three-way switches so connected up that either 
head light can be put on to either circuit according to the 


spu 


‘time. The motors are of the well-known enclosed railway 
pattern and call for little comment. The armature is of the 
drum type, and the fields are, of course, series wound. The 
motors are geared to the axles by single reduction spur gearing, 
the gear wheels being wide faced and of ample size to stand 


the heavy strains of tramway service. The motor gears are 
Мове in an oil-tight casing, and the lower teeth of the 
heel dip into a bath of oil. It will be of interest to our 
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Double-bracket Ceutre- pole Construction on Glasgow Electric Tramways. Span- wire Side-pole Construction on Glasgow Electric Tramways. 
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Glasgow Electric Tramways. Double-Bogey Car equipped by the Westinghouse Electric Co, 
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Westinghouse 35-H. r. Tramway Motor and Gear, enclosed as used Westinghouse Motor mounted on Car Axle, with Field and Case removed 
оп Car. 2 50 м 8 to show Armature and Gear. 
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readers to know that the cars, although of American pattern, 
have been built at the Corporation shops in Glasgow, to the 
designs of Mr. John Young, the general manager. They 
differ in many respects from the Liverpool bogey cars, especi- 
ally in not being provided with maximum traction trucks, all 
the bogey wheels being of the same diameter. The rolling 
stock consists at present of 21 single-deck American ‘cars, 
two double-deck American cars, and two double-deck English 
type of car on rigid trucks. We understand that a series of 


each of which feeds the standpipe of each of three direct- 
coupled steam-dynamo sets. The boiler-house equipment 
includes two steam feed pumps by the Blake and Knowles 
Steam Pump Works, Ltd. These are of the well-known Blake- 
Knowles horizontal duplex type. The boilers are stoked by 
Vicars’ automatic ooking stokers. The dynamo sets are driven 
by MacIntosh and Seymour horizontal compound tandem 
engines working condensing, supplied by Messrs. R. Blackwell 
and Co., the engines being direct-coupled to Westinghouse 


Scale of Feet 


Glasgow Electric Tramways. 
very interèsting and important experiments on electric brakes 
is being carried out on the cars by the British Thomson- 
Houston Co. ‘These will no doubt go far to obviate the risk 
of accidents from brake failure. 

The power station for this tramway is independent of the 
electric supply power station worked by the Corporation, and 
is situated about half а mile from the Springburn terminus of 


the line. The dimensions and equipment of the station are 


shown in the accompanying scale drawings. Steam is 
generate] by a battery of two Babcock-Wilcox water-tube 
boilers connected to independent duplicate steam main ranges, 


| ] 
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Direct-coupled Westinghouse Multipolar Railway Generator and McIntosh and Seymour Steam Engine. 
е l L 


multi-polar generators. The sets run at 200 revolutions per 
minute, and have a rated capacity of 200 kilowatts, viz., 
380 amperes at 550 volts. The engines have a 2ft. stroke, 
with cylinders of llin. and 22in. diameter, and they are 
provided with exceptionally heavy flywheels and automatic 
expansion valves on both cylinders. To the exhaust mains 
are fitted two Blake-Knowles automatic exhaust relief valves. 
The condensers for the steam plant are of the Worthington 
type, the condenser water circulating through a large cooling 
tower, the air draught for which is produced by an 84in. fan 
driven by a Brotherhood steam engine of 10 н.р. 
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The generators are of the Westinghouse eight-pole railway 
type, consisting of a circular yoke, carrying inwardly-projecting 
pole-pieces of laminated soft steel, with field castings divided 
vertically and set up end-wise upon an independent bed-plate. 
The vertical position of the field affords excellent facilities 


for immediate inspection or removal of the armature or field, 


coils without the necessity of removing the outside bearing 
or dismantling the engine. The generators are over-com- 
pounded for 10 per cent. drop at full load. The shunt and sories 
coils are separately wound and are removable independently. 
The series coils are of forged copper conductorszof rectangular 


Glasgow Electric Tramway Power Station. View of Switchboard, 


section. The armature core consists of punched discs of 
annealed steel, held together by cast-steel end plates, securely 
bolted in place. This core is carried on а spider pressed and 
keyed upon the engine shaft. Ventilating spaces through the 
spider and armature core are arranged so as to allow of a 
constant circulation of air through the commutator and wind- 


ja——-.-.-.--—¢9" ; а 
Section of Rail Joint on Glasgow Electric Tramway. 


ings when the machine is running. The armature windings 
are carried in slots, and are made from bars of drawn copper, 
forged into shape on cast-iron formers. When shaped the 
bars are insulated with mica and fuller-board, and are baked 
to remove moisture. The coils are held in the slots by means 
of wedges of hard fibre driven into the armature near the end 
of the slots. The commutator consists of hard-rolled copper, 
the segments being insulated by mica. The brash holder 
mechanism is carried by brackets projecting from a ring con- 
centric with and supported by the field. A hand worm 
engaging with the gear on the rim of this ring works the 
adjustment of all the brushes simultaneously. | 

The switchboard is also of the Westinghouse. standard rail- 
way pattern, and consists of marble panels built into a frame- 
work of timber in one of the main walls of the building. It 
consists of eight panels, three of which are feeder panels, two 
Board of Trade panels, and the remaining three panels for the 
three generator sets. Inspection of the switchboard is pro- 
vided by means of а gallery running behind it. ri 

A very rapid service of cars is being run on these tramways, 
viz., & 24 minutes headway for the entire route, The British 


public is not yet accustomed, either in Glasgow or in Liverpool, 
or in fact in any of the cities provided with electric traction, 
to the high speeds commonly met with in America ; but, not- 
withstanding this, the round trip is made in very much less 


Span-wire Wall Rosette designed by Mesers, Robert Blackwell and Co 


time than originally with horse cars. When the public is 
educated up to the maximum speed at which trolley cars can 
safely be run, the advantages of electric traction will be still 
more apparent than they arenow. It is stated that the spéed 
at Glasgow averages seven miles per hour, so that the entire 
journey of 24 miles occupies about 21 minutes. The fare for 
edo entire single journey is 14d., and there are four 4d. section 
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Diagram of Connections for Car Lamps on the Glasgow Electric Tramways. 


The following is a list of the contractors and manufacturers 
who have supplied plant or erected work in connection with 
the Glasgow Corporation electric tramways :— 


Robert Blackwell and Co. 
Overhead trolley equipment { Macartney, McElroy and Co, 
Polé осоо ! Morris, Tasker and Co, 
Кайе аы аы аыйл cvs Barrow Hematite Iron and Steel Со. 
Drain rails •ỹe]- Miller and Co. 
Steam engines Robert Blackwell and Co. 
Electric generators ....... Westinghouse Electric Co. 
Switchboard .................. Weatinghouse Electric Co. 


Westinghouse Electric Co. 


Motors, controllers & brakes British Thomson- Houston Co. 

Cables .................... ...... Siemens Bros. and Со, 
Boilers Babcock and Wilcox (Limited). 

Steam pumpe, & ............ Blake and Knowles Steam Pump Works. 
Automatic stokers ......... Vicars and Co. 


Mr. A. E. le Rossignol is the electrical engineer in the 
tramway department, and the general manager and engineer 
are respectively Mr. John Young and Mr. William Clark. In 
conclusion, we have to acknowledge our indebtedness to the 
various contractors for supplying us with information and 


drawings for this article. | 
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CHICAGO METROPOLITAN WEST SIDE ELEVATED ELECTRIC RAILROAD. 


— 


The Metropolitan West Side elevated railroad of Chicago | operation of the line itself, such might be found in the con- 
was projected as far back as 1892, but was originally intended | version of all the Chicago steam elevated lines to electric 


to be operated by steam. The success of the intramural 
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Map showing the Chicago Metropolitan and Union Elevated Railroads and the Electric Lines 
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electric line built for service during the Chicago. Exhibition, 


however, encouraged the promoters to adopt electric traction, 
which has proved an uniform and pronounced success. Were 
there wanting anything to support this claim, apart from the 


traction on an identical system, and in the recent decision to 
employ the same system on the New York elevated railroads. 
The West Side line, or system of lines, although not the 
oldest electric railroad—having been ante-dated by the 
Liverpool line—was, at the time of its opening in April, 
1895, by far the most important and extensive example 
of its class, no less than 18 miles of overhead road having 
been constructed at that date, all of which was either two- 
track or four-track way, and no less than 55 motor cars and 
100 trailers having been at that time put into service. The 
whole of the electrical and other engineering work of this 
system, including the admirably-equipped power house, was 
designed and constructed under the direction and superin- 
tendence of Mr. W. E. Baker, who has also acted as manager 
of the undertaking since the inauguration. Mr. Baker, we 
may state, constructed and operated with marked success, the 
intramural railway at the Chicago Exhibition, and thus 
brought a large meagure of ripe experience to the work of 
organising the railroad described in this article. 

Briefly to describe the plan of the lines, we may eay that 
the „downtown“ end of the system consists of a rectangular 
loop in the heart of Chicago and near to the lake, this loop 
having 11 elevated stations, at each of which junction is made 
with some one or other elevated line. The loop encircles 
the central and busiest blocks in Chicago, and is connected 
with the other lines of the West Side Elevated” by a 
spacious four-track way extending westward, or inland, to the 


power house, at which point it makes a junction with three 


two-track ways, radiating south, north and west. These pene- 
trate far into the suburbs and beyond into the sparsely-popu- 
luted country districts, the north-going branch being forked 
at a point about half way along its length. Views of various 
parts of the track are shown in some of the accompanying 
illustrations, which have been made from photographs and 
drawings specially prepared for us by Mr. W. E. Baker. The 
four-track trunk line crosses the Chicago river by electrically- 
operated drawbridges, an illustrated description of which 
appeared in The Electrician, Vol. XL., p. 288. One of the 
views of the track shows details of the third-rail construction 


| in the terminal yards, and another shows a cross-over track 


running entirely through the yard, and 
still permitting the contact rail to be 
used for every movement without in any 
way altering its position. In one of these 
views the inspection sheds, where the 
motors are carefully inspected, and where 
small repairs are effected is shown. 
Each motor truck is inspected on an 
average once every three days. The inter- 
mediate stations on this line are very 
much of. the same type as the specimen 
shown in one of the views. The terminal 
city station, however, is a more extensive 
structure. | | 

As already stated, the power house із 
situated some distance from the terminus. 
It has been erected on a plot of land 
lying between the up and down tracks of 
the four-track way, and two of the 
tracks pass over the boiler house, as 
shown in the view of the exterior. This 
їз one of the most compact, and, at the 
same time, admirably equipped stations 
we have ever seen. Its total capacity 1з 
7,400 m.r., and there are four vertical 
compound engines, each coupled direct 
to multipolar railway generators. Two 
of the sets are rated at 2,500 н.р., and the other two 
at 1,200 R. r. each, the large generators having 12 
poles, and the smaller ones only 10 poles. The engines 
are of the condensing type, water from the Chicago 
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diameter, weighing 70 tons in the case of the larger engines, 
while on the smaller engines the fly-wheels are only 18ft. 
diameter, and weigh 45 tons. The speed of the larger sets is 


river being brought through a special tunnel to the power 
station, and returning through another tunnel, the dis- 
tance from the river being considerably over one mile,* 
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Interior of the Boiler House, 


‹ : Exterior of Power House. 


The generators are of the standard general electric slow-speed | 75 revolutions per minute and of the smaller 100. Steam is 
type, and carry on the engine shaft fly-wheels of 25%. | distributed to the engines through duplicate steam mains 


* See The Electrician, Vol, XXXIX., p. 783, 18іп, in diameter, with copper bends, A Stratton separator ig 
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way type. 

The boiler house is equipped with Babcock- Wilcox boilers, 
of the type well known in this country, and has a capacity of 
7,200 н.р. in 12 boilers. The boilers are automatically stoked 
with chain-driven mechanical stokers of the Babcock- Wilcox 
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е T heaters, and two compound duplex boiler feed pumps manu- 
Messrs. E. P. Allis and Co., and are of their well-known rail- 


factured by the Deane Steam Pump Co., of Massachusetts. € 

The track construction consists of 90lb. high grade T steel 
rail spiked to cross ties, the rails being electrically bonded 
near its centre to the supporting structure, which is also of 
steel. The third rail consists of 45lb. inverted channel iron 
elevated slightly above the timber safety guards, so as to 
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Part Longitudinal Sectional Elevation and Plan of the Chicago Metropolitan West Side Elevated Railroad Power Station, 


type, the stokers being operated by two small oscillating steam 
engines, placed one at each end of the stoker's shaft. The 
coal is delivered to bunkers overhead, and is fed automatically 
to the stoker hoppers. The boiler furnace draught is pro- 
duced by a chimney 160ft. in héight and 191. Gm. internal 
diameter; also by two large Sturtevant centrifugal fans. In 
the boiler house there are two 1,000 н.р. Berriman feed: water 


provide certain contact with the car shoes. The third rail is 
insulated at intervals of about 56. on square blocks of pine 


saturated with paraffin wax, the blocks resting on iron 


pedestals uninsulated other than by the paraffin wax. Differ- 
ing from the constructicn of the Liverpool Overhead Railway, 
the third rail of this, as, indeed, on all American elevated 


railroads, is carried at the side of the track either on one side 
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Terminal Yards and Inspection Sheds. 
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A Typical Station. 
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View of Upper Gangways and Switchboard, | Third - rail Construction at Crogs-over Track, 
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or the other according to the position of the points, switches, 
&с. For mechanical support the third rail is jointed by light 
fish-plates, and it is electrically bonded on the under side by 
three short copper strips. 


The trains are built up of the American type of cars, one 


motor car hauling one or two trailers. Each motor car is 40%. 
in length, and has a seating capacity of 40 passengers. It is 
equipped with two cabs, one on either end of the car, and in 
one of these there is a 8 н.р. motor for operating the air-pump 
for controlling the brake. The car is carried on two indepen- 
dent bogeys, and each bogey truck carries a 100 н.р. motor of 
the G.E. 2,000 type—t.c., having a tractive force of 2,000lb. 
The motors are worked on the series parallel system. The 
collecting shoe for taking current from the third-rail slides at 
the side of the car on stiff springs, so as to ensure a good 
contact. On crossings the front shoe makes contact before 
the rear shoe breaks it, and this ensures continuity of power, 
Owing to the third rail shifting from one side to the other, 
the cars are, of course, equipped with shoes on both sides. 
The weight of the motor car, exclusive of the electrical 
apparatus, exceeds 20 tons. The trail cars are similar in 
construction, but of somewhat lighter build, and are not, of 
course, provided with cabins. ; 

In conclusion, we have to acknowledge our indebtedness 
and express our thanks to Mr. W. E. Baker for the informa- 
tion he has placed at our disposal for the compilation of the 
above description of the railway. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by Е. E. Еосемкв D'ALRk.] 


Standard High Resistances.—There are at present two prin- 
cipal forms of high resistance in use: that made of insulated 
wire, which is reliable but costly, and the carbon line on 
ebonite, which is neither. F. B. Fawcett describes a method 
of constructing high resistances, which are both cheap and 
reliable. It із based upon the properties of the deposit from 
а cathode of gold or platinum on a glass surface in its neigh- 
bourhood. By making the cathode in the form of a grid of 
several wires stretched parallel to one another, and in the 
same plane an even deposit of the metal is obtained. The 


author twists gold and platinum wires tightly together, and | 


thus obtains the deposit as an alloy. When a film is freshly 
deposited its resistance alters at a rapidly decreasing rate, the 
alteration continuing for Шап months. It is probably due 
to dissolved gas and to molecular rearrangement. It may be 
artificially matured by boiling the film for several hours under 
reduced pressure in a non-conducting and chemically inactive 
oil. If after this the film is kept in its oil bath its resistance 
undergoes no perceptible change for seven months, at all 
events. The resistance may be adjusted to any desired value 
by scratching gaps half way across it from both edges alter- 
nately. The capacity and inductance are negligible, and the 
temperature coefficient is very small, and may be made to 
vanish by suitably choosing the thickness. 
| (Fawcert, Phil. Mag., November, 1898.) 


Measurement of Electric Quantity.—R. Blondlot gives a 
method of measuring a quantity of electricity direct in electro- 
magnetic units, and describes an electric meter based upon it. 
A long coil is laid down so that its axis is horizontal. In its 
centre is suspended another coil in the form of a ring, movable 
about a vertical axis. Both coils are traversed by the same 
current. The earth’s magnetism being compensated, the ring 
assumes а position parallel to the turns of the coil. When 
displaced from that position, the ring oscillates, say, with 
period T. The moment of the couple exerted upon the ring 
is proportional to 1, the square of the current. Hence the 
product + T is constant, and is nothing else but the quantity 
of electricity passing any cross section of the wire during the 
period of one oscillation. In other words, whatever the current 
strength, the quantity passing during one oscillation remains 
the same, Henge the total quantity may be obtained by 
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counting the oscillations, То reduce to absolute measure the 


form o 
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ns 


is used, where n is the number of turns of the fixed coil per 
centimetre of its length, s the area of the ring, and K its 
movement of inertia, The meter consists of an electro-mag- 
netic arrangement, in which the ring only makes excursions 
in one direction, and an arm attached to it breaks the mag- 
netising current on its return, The apparatus follows any 
sudden variations of the current str with the greatest 
promptitude. 

[Вгохргот, Journ. de Phys., October, 1898.) 


Magneto-Optic Effects.—Henri Becquerel has repeated the 
interesting experiments of Macaluso and Corbino (see The 
Electrician, Nov. 4, p. 45). His verdict is that these new 
experiments present the greatest interest, inasmuch as they 
show, in a particularly sensitive manner, the profound dis- 
turbances of the propagation of light which are due to the 
proper motions of transparent media, when the latter 
vibrate nearly in unison with the luminous waves traversing 
them. With proper regulation of the breadth of the flame 
and the quantity of sodium in it, а number of bands can b2 
obtained in fixed positions. The most striking form of the 
experiment is obtained when the nicols are crossed at right 
angles. When no magnetic field is present, the field is dark, 
and the D lines are feeble. On exciting the field, two very 
97 5 bands appear on each side of the two D lines, in place 
of the dark bands obtained with parallel nicols. These bright 
bands represent the radiation whose plane of polarisation 
been turned through 90deg. by the magnetic field. An im- 
portant fact discovered by the author is that the distances of 
the bands from Di and D, respectively are notably different, 
the distances from D, being about three-quarters of those 
from D,. This & similar anomaly in the cases of 
reversal and the Zeeman effect. In conclusion, though the 
discovery of the Italian physicists might have been foreseen 
from Kundt's law that dn/dA rapidly increases near an absorp- 
tion bend, it illustrates one of the consequences of that law 
in a peculiarly elegant manner. 

E (BECQUEREL, Comptes Rendus, Oct. 51, 1898.) 


Emissivity of Platinum.—J. E. Petavel has added an 
important contribution to the already аро literature on the 
heat given out by a platinum surface at high temperatures. 
The radiator used was a wire, and the author found that a 
thick wire had to be used for the double purpose of radiator 
‚апа thermometer, even at the cost of a slight loss of sensitive- 
‘ness, owing to the facts that in a thin wire maintained at a 
temperature above 1,200deg. the resistance increases rapidly 


with the temperature, the emissivity varies largely with the 


diameter, and convection currents have a strongly marked 
effect. The author used a platinum wire 0-11 20m. in diameter, 
mounted in the axis of a glass, gun-metal, or iron cylinder 83cm. 
in diameter and 80cm. long, surrounded by a water bath. The 
numerous results obtained by the author are recorded in tables 
and curves. The first set of the latter shows the emissivities of 
the platinum wire in hydrogen and in air respectively, at various 
pressures. The emissivity is highest in hydrogen at 228cm., and 
decrdases as the pressure is diminished. In dry air the emissivity 
is considerably less. In every case the emissivity rises with 
the temperature, of course, but whereas the curve of increase 
is approximately a straight line in hydrogen, it shows an 
acceleration at the higher temperatures in air, carbon dioxide 
and steam. To quote a few figures, the emissivities at atmos- 
pheric pressure and 1,000'C. in absolute C. G. S. units ate: 
In dry hydrogen 0-0053, in dry air 0-0021, in air saturated 
with moisture 0:0021 (no difference), in carbon dioxide the 
same, in steam 0-0024. The author examined the formules of 
Stefan, Dulong and Petit, Rosetti and Weber for radiation at 
various temperatures, but found only the last to be approxi- 
mately true between 400deg.and 800deg. For the intrinsic 
candle-power b per sq. cm. of glowing platinum at tempera- 
ture t^ he finds the important formula (t — 400) = 889°6 . 
| (PzravzL, Phil. Trans. A, 1898, Vol. 191, p. 501.] 
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THE THEORY OF THE ROTARY TRANSFORMER. 
BY GISBERT KAPP. 
(COMMUNICATED BY LLEWELYN B. ATKINSON, A. M. I. O. E.) 


In the Flektrotechnische Zeitschrift of September 15th and 
the following numbers, Mr. G. Kapp has made an interesting 
contribution to the theory of rotary transformers, and the 
growing importance of this class of apparatus suggests that a 
resumé of this will be of interest to English readers. Mr. Карр 
himself points out that, after all the controversy on continuous 
v. alternating currents, the present move, undoubtedly some- 
what dominated by the necessities of railways and tramways, 
is in the direction of generation at the most suitable site, 
transmission by high-pressure alternating currents, and trans- 
formation to continuous current at a pressure suitable to the 
consumer. This contention he supports by the instance of 
New York, where one great central station is being established 
to supply all the existing stations, which will merely become 
transformer stations from which the supply is distributed. 
He also instances the Dublin tramways, where part of the line 
is fed direct from the generating station and part by current 
generated by three-phase alternators, transmitted and trans- 
formed by rotary transformers to continuous current at inter- 
mediate points on the line. The same system is being adopted 
for the Central London Railway. 

The current may be generated by alternators of one or more 
phases, and two methods of transformation to continuous 


current may be adopted. The first is by means of а motor 


generator, with synchronous or non-synchronous alternating 
motor coupled by direct shaft connection or by belt to a con- 
tinuous-current generator. A modification of this method is 
where the two windings are on the same armature in the same 
field, machines of this description having been built by the 
present writer so long ago as 1888; or, lastly, rotary trans- 
formers, in which an armature revolving in a field receives 


Fia. 1. 


alternating current and emits continuous current from one 
and the same winding, a type of machine which, so far as 
the writer recollects, was first exhibited by Schukert at the 
Frankfort Exhibition of 1890. 

The first arrangement is shown diagramatically (the magnet 
system being omitted) in Fig. 1, where a two or three-phase 
synchronous motor is coupled to а continuous-current gene- 
rator А, is the alternating motor armature supplied from 
the line wires a bc through slip rings S; A, is the continuous- 
current armature giving current from the commutator C to the 
lines de. This arrangement has advantages. The pressure 
of supply and the strength of the field system of A,, and 
thereby the phase relation between the supplying E.M.F. and 
current can be varied independently of the strength of the 
field system of A.. But the loss of power is that due to the sum 


of the separate frictional and electrical losses of both machines, 


go that the net efficiency will not exceed, say, 92 per cent. by 
92 per cent., or 85 per cent. The second arrangement, viz., 
that of two windings on one armature, has structural diff- 
culties ; it precludes independent field regulation, and is 
only a little more efficient than the foregoing. It is, however, 
better so far as armature reaction is concerned, particularly 
with multiphase currents. The third solution precludes inde- 
pendent field regulaticn, but has an enormons advantage in 
efficiency. The general considerations which lead to this result 
may be thus indicated. The alternating supply is led to certain 
points on the armature through slip rings, whilst the continuous 
current is taken off from a commutator; it therefore follows 
that twice in each revolution the point on the winding where 
the alternating current enters is in direct connection with the 
brushes, and at this point the current, or rather part of it, 
passes directly to the continuous current circuit, so that only 
during а portion of the revolution is the whole current 
traversing the windings of the armature. The object of Mr. 
* 


= 
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Kapp's investigation is to show what is the relation between 
the normal output of a machine as a mechanically-driven 
generator and the output of the same machine as a rotary con- 
verter, the heating remaining the same. Не also investigates 
the relation between the pressure of the continuous current 
generated and the pressure of the alternating supply. 

We now follow Mr. Kapp :— 

The E.M.F. of a continuous current armature with con- 
tinuous winding rotating in a field of 2p poles is given by the 
equation 


is рМе 10-5, 


where z is the number of effective windings, N the field 
strength, and R the revolutions per minute. 


If the frequency ~= 760 


we also have e = №1058, 


In the case of а single-phase armature the points on the 
armature at the intervals 0, 27, 47, &c., are connected to one 
slip ring, those at intervals к, 8r, бт, &c., to a second 
slip ring. ; | 
In the case of a two-phase armature a further pair of slip 


rings are provided connected to the points 7 r 97, G., and 


22 2 
the points 2 T 2d » &c., and the pressure per phase is in 
each case given by the number of windings lying within 
the interval 7. | 

We have, therefore, in the case of the alternator side, to 
take for z half the value before named, and the equation for 
the alternating E. M.F. stands 


en К ^, N10", 


where K is a coefficient which depends on the constructive 


] data of the machine, so that 


| The two-phase armature has four independent leading wires, 


that is the wires a, a, for the phase a and the wires b, b, for 
the phase b. The pressure between a, and a, or between b, b, 
is called the phase pressure. Such an armature can, how- 
ever, be worked also at & four-phase armature, in which case 
the pressure is that between two points separated by points 


0 à or and v that is between a, b, or b, a, being a resultant 
pressure. The resultant pressure is of the phase pressure, 


and the relation between the resultant pressure and the direct 
current pressure is given by the equation 

СЕ E 

6, 2 2 | | 

For a three-phase armature the leading in points are at 

intervals 0 £z, $r, &c., and as only a mesh coupling is possible 
the resultant pressure must be the phase pressure. For the 
alternating current side of such an armature in place of z must 
be used 1 z, and the coil width is 2 of that first taken. We 


therefore have 
i dud „= Ee, N= 1075, 


K 


ба _ 
А | е, 3 | 
If now we take the values of К corresponding to the pole 
widths comprised between 2 and J of polar pitch (v) we can 
set out the following table for the values of the alternating 
E.M.F. in terms of the continuous current E.M.F. :— 


P 
M Current system 
3 4 

75 per cent 82 per cent, Single phase. 
75 " 82 j Two p 
65 » 71 s Three phase. 
55 „ 88 „ Four’ phase. 
67 7) 42 ” Six phase 
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For the three, four, and six-phase systems, the percentages 
given refer to the resultant E.M.F.: Loading the machine 
does not much alter the values. The alternating current is a 
motor current, the continuous current a generator current, 
and, in consequence, the armature reaction is only dependent 
on their difference. This is small, however, with moderate 
phase lag, and with no lag varies little. Another point tend- 
ing in the same directien is the small internal pressure fall 
due to resistance in modern generators, so that for present 
purposes no further corrections are necessary. ` 

A study of the table shows that in all ca:es the alternating 
pressure is less than that of the direct current, and since in 
most cases the continuous current is required not to exceed 
100 volts, it becomes necessary to provide a transformer 
between the high pressure line and the rotary converter. Fig. 2 
shews the arrangement for converting from three-phase high 
pressure to continuous moderate pressure current. A three- 
phase transformer receives current from the high-pressure 
lines a, b, c; A is the armature of the rotary, C the commu- 
tator S, the slip rings of the magnet system being omitted. 


Fia. 2, 


The relation of the output of such a rotary converter will 
next be considered, and in the course of the investigations it 
will be shown that whereas for single phase currents the out- 
put of a given machine is less than that of the same machine 
used as a belt-driven generator, for two, three and other 
phases the output is greater, the effect of current lag will also 
be discussed. 

(To be continued.) 


ELECTRICITY WORKS ACCOUNTS. 


The following is а list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Ayr (Muuicipal)................ Nov. 11 | Kensi'gton & Knightsbr'ge о) Sept. 80 
4 


Kedtord (Municipal) .......... Mar. Kingston-upon-Hull (Muni A 19 
Belfast (Municipal) ............ Sept. 28 incon inca Thats (Mun) Mar. 25 
Blackpool (Municipal) ........ Oct. 7| Lancaster (Municipal) Oct. 21 
Bournemouth (Company) ...... June 3 Leeds (Company) .............. April 8 
Bradford (Municipal) .......... May 20| Leyton (Municipal) ............ Sept. 28 
Brighton (Municipal) .......... May 6 Liverpool (Municipal) Aug. 19 
Bristol (Municipal) ............ July 29| Manchester (Municipal)........ July 29 
Burnley (Municipal) .......... Sept. Newcastle-upon-Tyne (Co. April 29 
Burton-upon-Trent (Municipal) April 16 No EMI bey (rompen | Ma April 15 
Cambridge (Company).......... June 17 | Notting Hill ( шрапу) S ARR CE Mar, 11 
(Central) Kensington (House-to- Nottingham (Municipal) ...... Oct. 28 
House (Company) ............ Sept. 30| Oxford (Company) ............ April 1 
Charing Cross (Company) ...... April 22| Portsmouth (Municipal)........ Nov. 4 
Chelsea (Company) ............ ay 20 Preston (Company) ............ Oct. 28 
Cheltenham (Municipal) Oct. 7 g (Company) ............ Sept. 16 
Chester (Municipal)............ Oct. 14| Richmond (Com ) s xus Mar. 4 
Clerkenwell (Company) ........ Mar. 18| Scarborou (Company 2 8 1 adn April 1 
mpany) h Маг, 11 St. James & Pall Mall (Company) July 1 
Dundee (Municipal) Nov. 4| Bt. Pancras(Vestry)............ 1 
Eastbourne үке .... . ... July 22| Shoreditch (Vestry) ............ ay 27 
Y dinburgh (Municipal) ........ Oct. 14| Southampton (Municipal) ...... June 8 
Exeter (Municipal) ............ Aug. 5 Stafford саара!) TEE t. 21 
al w (Municipal) .......... Aug. 12| Sunderland (Municipal)........ Aug. 19 
Guildford (Company) .......... ay 13| Taunton Municip) KASS ug. 6 
Hammersmith (Vestry) ....,.г. June 10| Tunbridge Wells (Municipal) . July 22 
Hampetead (Municipal) ........ Bept. 9| Walsall (Municipal) . Nov. 11 
Hanley (Municipal) ............ April 8| Wandsworth(Company) ...... Mar. 18 
Harrow (Company) Sept. 9| Westminster (Company) ...... April 
имиш & 8t. Leonard's (Co.).. pe 29| Wolverhampton (Municipal) .. July 15 
Hove (Company) .............. y Worcester (Municipal) ........ May 18 
Huddersfield (Municipal) ...... Mar, 25| Yarmouth (Municipal) ........ June 17 
Islington (Vestry).............. June 24 | 
А uantity sold. 
Quantity 2 á 
ш Public Private Total 
n lamps. consumers ^9 
March 31, 1835, four months ...| 27,100 vaa 21,793 | 21,793 
18 8ĩö[ĩöĩé⁵— a P e 158,458 4,815 114,213 |119,028 
1896-7 — 259,800 12,430 165,101 | 177,531 
1897.8. боеве 050*2099959600080000€09099 vee 554,280 21,107 


218,707 239,814 


Oldham Municipal Electric Supply Works. 

The Oldham undertaking, which commenced supply on 
March 20, 1894, stands in a high position among electrical 
supply concerns as regards costs of working. There are only 
about four stations of any output with lower costs per unit 
than Oldham for 1897-8, while for its output—viz., 322,000 
units—it bears the lowest figure in this respect. 

The authorised capital stands at £52,000, of which £46,650 
has been received, borrowed at rates varying from 2$ per cent. 
to 81 per cent.; £2,000 (at 3 per cent.) has been repaid, and 
£49,060 expended at March 25th last, representing £75 per 
kilowatt of generating plant installed. During the year the 
extension of the station has been completed, and an additional 
boiler has been connected to the dust destructors of the Sani- 
tary Committee. Another generating set of a capacity of 
360 н.р. has also been put down, and contracts entered into 
for yet another boiler and two 860 н.р. generating sets, The 
expenditure during 1897-8 amounted to £3,777 to buildings, 
plant 28,675, and miscellaneous £79. 

Consequent upon the addition of 50 consumers the equiva- 
lent lamp connection has risen from £16,768 to £21,626, or 
about 87 per cent., while the output has increased from 
227,982 to 822,208 units sold, or more than 41 per cent. 
The average price obtained per unit has dropped in conse- 
quence of substantial reductions in the tariff. 

Very satisfactory is the reduction noticeable in the total 
costs, viz., from 9:764. per unit in 1896-7 to 1:794. for last 
year. Works costs have been reduced by no less than 0°7d., and 
economies have also been effected in the management charges. 

A working profit of £3,492 has been made, representing 
nearly 8 per cent. on the mean capital. Out of this and the 
balance from the previous year of £2,798, £2,798 has been 
earried to the depreciation fund, £005 towards the sinking 
fund, and £1,286 has been paid in interest on loans, leaving a 
balance for next year of £1,851. 

Further reductions have been made in the price charged 
per unit; from March 25th last the rate is 4d. for the first 
two hours of average maximum demand, and 2d. after; while 
for street lighting the charge is 24d. 


Halifax Municipal Electric Supply Works. 


The Halifax concern started electric supply in December, 
1894; our tables, therefore embody analyses of the second 
and third completed years of working. The authorised capital 
amounts to £59,950; of this, £50,484 has been received 
(borrowed at rates from 22 per cent. to 8} per cent.), and 
£1,558 repaid. The capital expenditure to date is £57,783, 
representing £68 per kilowatt of generating plant. Included 
in this total is а sum of £2,889 on accumulators in view of 
supplying the tramways with energy. Seventy additional 
consumers and an equivalent of 6,654 8-c.p. lamps have been 
connected up to the supply during the year. The output in 
units sold shows an increase of 85 per cent., having reached 
289,814, as compared with 177,531 in 1896-7. 

Reductions in the price charged per unit has reduced the 
average price obtained from 5:864. to 4:851. A great improve- 
ment has been effected in the costs, the total cost per unit last 
pe being 2:87d., as compared with 3:57d. Works costs have 

en reduced a halfpenny, and management and property 
charges nearly 02d. 

The working profit for the year amounted to £1,975 or 
8°77 per cent. of the mean capital. £1,846 has been carried 
to the sinking fund, and £1,471 paid as interest on loans, 
resulting in a deficit of £842, which, like that of the previous 
year, is met by a vote from the general district rate. 

The following table is instructive as regards the progress of 
the Halifax undertaking since its inauguration :— : 


— — 


Quantity Number Number No. of 8c. p. 


used in ſof public) of con- lamps Revenue. . De- 
works, | lamps. sumers, | connected. re, | ficiency. 
2,200 92 4,680 | £571 | £1,661 | £1,090 
12,520 6 179 9,816 2,844 4,315 1,471 
16,240 11 235 14,146 4,352 5,152 802 
19,861 26 $05 | 20,800 4,946 5,788 842 
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Undertaking Worked 5. Et 
Date of Commencement of Supply 


System of Supply |... eee ceret ee ee b 
6 Ду оле E TO S NE — 
YEAR ENDED 
QUANTITIES— 

Units generated .............—. — 0000 ө 

77 SOLD (TOTAL) etree „ „ „„ „„ —— 9 0^9 9 om ше эше eee 

, Bold to consumers .. me os sas cus can asn ee 

„ sold for public lighting, &c. ........ „н 

“ЖИШП Оа ЖОКЕЙ. оосо сааб жезде —— 

UNITS SOLD PER 8 C.P. LAMP CAPACITY .....-.-.- 

Maximum supply demanded ..... — ot oan oas oam oas oas sos 

Number of public lamps....... ———— — 
Number of consumers 


Connections to mains in 8-c.p. lamps ad EITC 
CAPACITY OF PLANT IN 8-C.P. LAMPS |............-.- 
CAPACITY OF PLANT IN KILOWATTS... eer rh 


CAPITAL— 

AUTHORISED (TOTAL) ........ ——— oen эте 
0 oo 6d o ГАЕТЕ € mmm — 
Loan (including Debenture charges). us 

RECEIVED (TOTAL) ..........— eee ese - 
ipit. AERE CCC — 
Loan (including Debenture charges) . 


AUTHORISED BUT NOT YET RECEIVED (TOTAL) ... — 
Share (unissued) 


Share (uncalled) - /—— casone 
Loan (including Debentures) ....-..—....—.—. — 
/ еен аа unes жа ie 
RESERVE OR SINKING FUND op... — 
DEPRECIATION FUND ....... — — - 
БОРОШ (ИРА аа csancite Ves ot cats Fn 
Lands and buildings. 29 beu o9 0 m 
Plant .es eee €— — — — 
Ding. . ess eee —— ovat cancer ect ont cus 
р У, о 5 íiosiecssdss onipaesthcinuessincass — 
BALANCE OF CAPITAL ACCOUNT... 2222 
REVENUE— 
TOTAL „„ „ eee REE REE EES „„ „ BI EI D Бан „„ 
Revenue from MOPE кезесе н айдар — 
Р meters, #0, ......»»»еовәоеәөеә — oan .—— 
> pablie lighiing .. eee — 


в sale of lamps, & M. . eee ee — 

miscellaneous sources 
EXPENDITURE OUT OF REVENUE— 

TOTAL COSTS 


WORKS OOBTS ............ «e e eee? — M =s sas oas 
Gan AA A даг) йа om өең sacs - 
Fuel (including cartage, &c.) ..........-.—.—.—.—. e 
Oil, waste, water, stores . — 
Wages at station . . — soeosso - 
Repairs and maintenance at station 
Distribution of electricity ............ ——À — 
Wee e ses — 
Repairs, renewals of mains, &. 
Publso ИОМ „съ созе a croise ос EN E аә» —— 
C/ REC ERE — 
„ desi les Oi usd cand As Do FRE aea RET - 
MANAGEMENT AND PROPERTY CHARGES............. > 
rain e LIT TE ELTE T TIT T E TELE TIED. ET T TET T TIE 
r — 
e ва beu eee See Pe рее еөөө e 
Ralarieli «ues . U odas T — — 
BiaGonery, AG... oi аааз азов AEN - 
Establishment charges .. .. еен e 
Law charges, &o. vcs ccacsssctectnces — . 


— — ныр тыры ыы» шю 0 шсш M M———Ó 


OLDHAM. 


Oldham Corporation. 

1894. 

ó-wire continuous current, with batteries. 
S. Wilmott Newington. 


HALIFAX. 


Halifax Corporation. 
1894. 


Alternate-current transformer sub-stations. 
T. P. Wilmshurst (since resigned). 


MAR. 31,1897. | MAR. 31,1898, | MAR.25,1897. | MAR. 25, 1898. 
259,800 334,280 274,954* 396,744% 
177,531 239,814 ‚982 203 
165,101 218,707 213,951 505,859 

12,430 21,107 14,031 16,444 
16,240 19,861 7,253 11,222 
9°50 9°04 16:9 157 
— : — 300 413 
11 are 26 are 22 22 
235 505 163 213 
14,146 20,800 15,763 21,626 
18,700 26,500 13,500 20,500 
850 432 657 
Total чу | Total | жоны || Total, Рег kilowatt} тој, | Per kilowat 
£59,950 £99°9 £59,950 £706 £52,000 | £120 £52,000 E79 2 
59,950 99°9 59,950 70°6 52,000 120 52,000 79:2 
45,334 756 50,434 59:3 33,490 775 ‚650 710 
45,334 756 50,434 593 35,490 77:5 46,650 71°0 
14,616 244 9,516 112 18,510 42˙8 5,350 815 
14616 | 244 9516 | 112 18510 | 428 5350 | 815 
58 1:60 1,558 183 500 116 2.000 3°04 
— -- — 2,095 4°84 1,062 1:62 
— — — -- — — 2,836 432 
47,067 785 57,783 68˙0 39,605? 917 49,060? 747 
17,452 201 18,024 21:2 — — — — 
16,600 277 21,768 25:6 — — — — 
12,567 209 16,085 189 = = = = 
—6.115* | -1415 - 2.410: - 9'67 
Total. Per unit sold. Total. s Per unit sold. 
£5,565 | 58604. | £5,899 | 43964. 
5,159 5°410d. 5,461 4*070d. 


to mean to mean 
FINANCIAL RESULTS— Total _leap.exp'nded] | TONY  jospexpnded| Total: cap.expndeal Total, eap.expinded 
WORKING PROFIT FOR YEAR ........... emere £1,690 378% £1,975 377% £2,946 8287; £3,492 788% 
Sum carried to Depreciation Fund — — = = = = 2,195 6`50% 
Sum carried to Reserve or Sinking Fund ......... 1,12) 2:514 1,546 2'57% 905 2:54% 905 204% 
Net interest on loans (incl. Debenture charges) ... 1,370 35:065% 1,471 2'81% 998 2'80% 1,256 219% 
BALANCE FROM LAST АССООМТ .......................... — — — — 1,750 492% 2,793 | 630% 
BALANCE AVAILABLE FOR DISTRIBUTION, &0, ...... — — — — 2,793 7:847, 1,351 | 305% 
АИВ р о PC à 800^ | 179% 843^ | 16067 — = = =x 
QRDINARY DIVIDEND PA lp 5 — | — — == 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 61% 59°3% | 477, 
Expenditure per kilowatt capacity 5 £4. 8s. 54. £3. 7s. 7d. ‚ 1з. 
REVENUE PER KILOWATT CAPACITY ............... "А £7. 4s. 54. £5. 14s. 1d. £12. 17s. 7d £8. 9s. 10d. 
Expenditure рег 8-с. lamp capacity. Е 2s. 104. 28, 2d. 38. 1034. 23. 4d. 
REVENUE PER 8-С.Р. LAMP CAPACITY . а 4s, 74d. 3s. 8d. 8s. 3d. 5s. 9d. 
bigis 5 кот. LAMP CONNECTED ............. x 6s. 14d. an. 3a. 7s. Oid. 58. bid. 
rice charged for lighting, per unit cove 6d.* . 
Price charged for VOR Dee ПЕЙ ee vé асана наброи А 54. 2 77 оа, козү 
Price charged for public lighting ........................ = — 4d. per unit. $4. per unit. 
" HALIFAX.—REMAKKS—* Over- -expended. æ Includes insur- OLDHAM.—REMARKS—* Of which 7,919 units were expended in batteries, und 29,298 units in the 
ance, £18. b Met by general district rate. c After deducting feeders. 


£100 contributed from tramway account in respect of engineer's 


services. d Includes £17 to insurance. 
varying from 5 per cent. to 15 per cent. 


e Subject to discounts 


a Of which 9,262 units were expended in batteries, and 51,391 in the feeders. b Details of 
expenditure not available. c Over-expended. d Includes auditin ig £10, aud insurance £14. e Includes 
auditing £10, and insurance £28. f Maximum demaud system in use, with 414. in 1596-7 and 34d, 
| in 1897-8 after two hours of consumption. 
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THE SOCIAL INFLUENCE OF ELECTRIC POWER. 


That the introduction of electric power into civilised life 
exerts a marked influence tending towards improvement in 
the social condition of the community must afford no little 


gratification to every member of the electrical profession with 


a soul for something beyond mere sordid gain. Engineers 
are not to be expected, any more than are other business men, 
to place this consideration in front of the prosaic desire to 
find bread and butter for themselves and those dependent 
upon them ; but it is nevertheless pleasing to know that the 
general influence of their collective activities makes for some- 
thing higher than profits and dividends. It is, perhaps, not 
recognised as often, nor emphasised as forcibly, as might justly 
be done, how much more than any other of the matarial 
forces that have elevated social life has electricity in all its 
varied applications wrought social and even moral good to 
mankind. That the influence of these forces is not purely 
material, but has a pronounced social and moral aspect, 
cannot be denied by anyone who choses to examine the 
facts; and it is tacitly implied by the dictum admitted by 
those in whose charge is more directly placed the spiritual and 
moral welfare of the people—the clergy—namely, that crime 
and social evil of every description are to an enormous extent 
fostered by the influence of the environment within which 
they abound. In the early days of electric lighting in public 
streets, it used to be said, we remember, that each arc lamp 
obviated the services of one policeman; but this is not the 
only direction in which the adoption of electricity has wrought 
the higher service of preventing, rather than ex post facto 
curing, the mischievous effects of an unhealthy environment. 
Again, while it may be admitted that material conditions 
largely influence social and moral welfare, some may be 
disposed to deny that, in this respect, electricity has done 
more than has been accomplished by other material forces, 
such, for example, as steam. The point is one which cannot 
be argued conclusively except at greater length than space 
can be devoted to now ; but we would remark that, whereas in 
many respects the introduction of steam power has created in 
society conditions of living that are physically, socially and 
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morally unhealthy, this has never resulted in consequence of 
the introduction of electricity, in whatever manner applied. 
We do not, of course, imply that in the whole range of electrical 
engineering there is not one unhealthy industry; though these, 
be it noted, are in an extremely small minority. What we do 
insist is that, wherever electric power has been introduced as 
a material agent in social or industrial life, the tendency 
towards a better condition of living has been greatly accelerated 
thereby. Whether in its earlier application in the eleotric 
telegraph, or in the later and heavier forms of electrical 
engineering represented by electric lighting and power supply, 
and whether we contemplate its introduction into this country 
alone, or turn to the parts of the world where these latter 
applications have been more extensively fostered, electricity 
surely can lay elaim to be the foremost of the civilising and 
socially-elevating physical forces at human command. 

It is not, however, our purpose in this article to discuss in 
detail the social influences of every one of the numerous applica - 
tions of electricity, but rather to deal only with two of them 
which are at the present time more prominently occupying the 
attention of the electrical profession ; we refer to electric trac- 
tion, and to the use of electric motors for industrial purposes. 
Electric traction, indeed, is fast assuming, if it has not already 
dove so, the magnitude of a question of national importance. 
There is not a leading city and scarcely an important town in the 
United Kingdom the local authorities of which are not hold- 
ing in serious consideration the advisability of sanctioning the 
introduction of electric tramway traction, or of introducing 
it themselves. Broadly speaking, these local authorities are 
divided into two classes: those which recognise that electric 
traction is better adapted than any other form of traction to 
meet the needs of the community, and who encourage its intro- 
duction; and those who, upon various pretexts, throw 
obstacles in its way. Upon this latter class a tremendous 
responsibility must rest, to which, we believe, they are scarcely 
alive; for if, as we hope to show, the social and moral 
welfare of important sections of the population of our 
cities and large towns can be vastly improved by the provision 
of electric tramway traction, how shall they be judged who 
blindly withhold this blessing from the community? Let us 
commence our argument by going to the core of the problem ; 
and, for simplicity’s sake, we will take one city the largest in the 
world —by way of illustration. The argument can be applied to 
any other large city by merely changing the names. Fringing 
the south side of the Thames, between, say, Lambeth and 
Southwark, there is a belt of densely-populated districts, 
the majority of the inhabitants of which belong to the wage- 
earning class, and are unable to live elsewhere because their 
small earnings and long. hours of work prevent them from 
spending daily the time and money that would be involved by 
living further from town. It will scarcely be credited 
that the density of population of many of these districts 
considerably exceeds one thousand individuals per acre. 
Beyond this belt of squalid humanity there lies another belt 
of suburban residences; and outside this, not more than five 
or six miles from the City, there commences a wide stretch of 
sparsely inhabited and but scantily used country. These are 
conditions repeated in innumerable large towns. They for- 
merly occurred in many of the cities of Canada, the United 
States and on the Continent; but in those places the advent 
of the electric tramway wrought a complete change in the 
conditions of life of the class of people akin to those so 
unhealthily packed together in Walworth and the Old Kent- 
road. Rapid transit and cheap fares have enabled the 
artisan and the humble wage-earner to flee from the scene 
of squalid life, and to establish a healthy cottage home оп 


the outskirts of the city where he works. No longer are 
the sons and daughters of toil obliged to herd together in 
barrack-like tenement buildings or dingy courts and alleys; 
for, with no more cost to themselves, and without cutting 
too much into their hours of recreation and rest, they 
find it possible to live six, or even ten, miles from their 
business.. With horse tramways this, of course, is impossible, 
both on account of the time wasted and because of the high 
fare; but electric traction is not dangerous at much higher 
speeds than are possible with horses, and the low cost of 
operating electric tramways permits of very low fares being 
charged. In many American cities, for instance, the fare for 
а ten-mile journey is only the equivalent of our penny fare— 
taking into account the higher scale of American living— 
while the distance is covered in considerably less than an 
hour. We have no hesitation in asserting that electric trac- 
tion, more than any other factor, has completely transformed 
the conditions of town life in the United States and in Canada, 
and the change has been one wholly tending towards social 
and moral elevation. There appears to us no valid reason 
why its introduction into this country, in places similar to the 
example we have cited from London life, should not produce 
equally beneficent results. On the contrary, the density of 
population of our large cities being now far in excess of what 
it ever has been in America, it would be reasonable to expect 
a proportionally greater amelioration. To remove from 
over-crowded areas a large proportion of the working class, 
and to place these people in rural homesteads, in a healthy 
atmosphere and close to the sources of wholesome and fresh 
food supply, is a task well befitting those responsible 
for the condition of the people. In the face of facts 
like these it undoubtedly behoves local authorities who have 
the welfare of dense masses of humanity in their charge to 
see to it without delay that efficient systems of electrically 
operated tramways are provided, so that this highly desirable 
process of decentralisation of the population may be brought 
about. 

Apart from traction, the gradual adoption of electric power 
is working a change for the better in the social condition of 
the working classes, through the substitution of electric 
motors for other forms of engine power in mills and factories, 
&0. We do not believe that the provision of cheap electric 
power tends to scatter workmen from large factories to small 
home workshops, as has so often been asserted it would do. 
There are factors more important than the cost of power which 
decide between the factory system and the home-workshop 
system. But even in large mills and factories the change from 
the old method of running to the modern method of driving 
by electric motors is not without an elevating influence 
upon the character of the men which is not unobserved by those 
who have the opportunity to judge. The cleanliness of the 
electric motor itself, and the neatness, cleanliness and order 
which it renders possible in the workshop, in a way that no 
other motor can do, are in themselves potent, if simple, 
influences for social good. Men working in such surroundings 
are as surely elevated by their sweetness and light as they 
must be depressed and brutalised when obliged to do their daily 
work amidst grime and filth and in an atmosphere charged 
with unhealthy vapours. — 

The lesson which, in the foregoing reflections, we have 
principally sought to drive home, is that every encourage- 
ment should be given by Parliament and by local authorities 
generally for a well regulated and efficiently controlled supply 
of electric power, and for systems of electric tramways, 
throughout the United Kingdom. For, the advantages that 
will accrue therefrom to the nation count for much more than 
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the mere provision of motor-driven in place of horse-drawn 
tramcars, and motors in place of steam or gas engines in 
industrial works. Indeed, when regarded from the point 
of view of lasting national good, it will probably be conceded 
that the merely material advantages derivable from the intro- 
duction of electric power for these purposes are of less 
importance than the elevating influence they are known to 
exert upon the social and moral condition of the community. 


REVIEWS. 
Street Railway Roadbed. By Mason D. Prarr and C. A. ALDEN. 
(Street Railway Publishing Co., New York.) 1898. 

This little work of 185 pages has been written by two 
engineers having a thoroughly practical knowledge of their 
subject, and this is the more welcome, as the problems con- 
nected with such work as the choice and laying of rails and 
the filling in of the roadway are almost entirely of a practical 
nature, and the merits and demerits of various systems and 
designs can only be determined by actual and continued 
experience. Most of the contents of the book apply as well 
to horse and cable as to electric traction, for the work confines 
itself to the discussion of rails, and their joints, switches, &c., 
and of the materials and methods employed for laying the 
track; though, of course, owing to the enormous extent to 
which electric traction is employed in the States, the authors 
have evidently had electrical working chiefly in mind. Still, 
from the electrical engineer's point of view, the work is some- 
what disappointing from the very fact that its scope is so con- 
tracted. For instance, nothing is said of bonding between 
the rails; or of the methods of laying the bare or insulated 
feeders connected to the rails for the purpose of reducing the 
drop of voltage on the rail return ; or of the construction of 
the culverts employed with slotted-conduit systems.  Infor- 
mation on these subjects from authors who are acquainted 
with the best American practice would be of the very greatest 
value, and we hope to see before long a second work from 
the same writers dealing with them. Likewise something 
might be said concerning trolley poles and the founda- 
tions, &c., they require. 

But enough as to sins of omission ; it is pleasanter to dwell 
on the many positive virtues exhibited by the work. The first 
part, that dealing with the development of the design of the 
rails themselves, 18 particularly lucid and well written. 'There 
is in this connection a great difference between American and 
English practice. In the States it is common to give the rail 
what is called a '* iram" ; that is, a flat surface, perhaps Зір. 
wide, flush with the roadway, for the convenience of the 
ordinary vehicular traffic. Once on this tram a vehicle is 
easily kept there owing io the projecting head of the rail. 
This system bears very hard on the tramway company, as not 
only are the cars hindered by the traffic in front, but also the 
track between the rails, which the Company has to keep in 
repair, suffers from abnormal wear and tear. Yet in many 
" casas the local authorities insist on the trams being 
adopted. With reference to rails it is interesting to 
note that, whereas with horse or cable cars the wear may 
not exceed fin. in five years, with electric cars run- 
ning under the same conditions it will be but one year 
before the same amount of wear has taken place. This is 
partly due to the increased weight of the electric car and 
partly to the fact that its power is applied internally to axle. 
The wear when going up an incline may be double that on 
the parallel downward track. But space will not permit of 
even the mention of the many interesting facts noted in the 
particularly well written first half of the book. 

The second half is, perhaps, not so complete and satisfactory 
as the first. For instance, no illustrations are given of 
switches and mates, though these are by no means the least 
important parts of the equipment of а track. Nevertheless 
the methods of laying-out the curves where the track passes 
round corners are well and fully dealt with. On the whole 
the work can be thoroughly recommended to those who have 
to deal practically with tramways or light railways. 


Electrical Traction. By Enxzsr WiLsoN. (London: Edward Arnold.) 
1897. 

It is with mixed feelings that we lay down this book. On 
the one hand the work is undeniably interesting so far as it 
contains numerous descriptions of work actually done and 
plant actually employed, taken for the most part from various 
technical journals. On the other hand, it bears throughout evi- 
dence of the hand that has had little or no practical experience 
of its subject matter. This shows itself not only in errors, or 
half errors, of statement, but also in that manifest lack of the 
sense of proportion and importance of things which above all 
marks off the mere writer from the man who has lived (and 
shall we say suffered ?) amidst that which he describes. For 
instance, take the six pages devoted by the author -in a work 
of only 250 pages—to a full account of some comparatively 
trivial tests that he has himself happened to make with two 
out of the numerous types of storage cell. He gives the 
experiments, table after table, in full, and leaves us there 
without so much as an attempt to point out the merits of the 
cells or in any way to sum up the results. Perhaps had he 
done so he would have seen how unimportant these were, and 
have spared us. 

As examples of the errors that the author makes we may 
refer to pp. 27 and 28, where the efficiency of motors when 
arranged in series and in parallel is discussed. Throughout 
the discussion it is assumed that the losses in eddy currents, 
hysteresis, friction and windage remain constant over very 
great variations of speed and output. Now those practically 
acquainted with dynamos and motors know that these losses 
(which are as important as the copper losses in the machine) 
vary enormously with speed and output, and that any calcu- 
lations of efficiency based upon the as.umption that the 
losses are constant are altogether misleading. Further, 
from the table on p. 22, and the remarks thereon, it would 
seem that the author is unaware that over seven years ago 
methods of ascertaining by direct experiment the way in which 
these losses vary were published. Again, a few pages further 
on (p. 24), we have additional evidence that the author is by 
no means at ease with his subject. A second collecting shoe, 
if required at all, is not required о diminish the risk of 
breaking the shunt circuit," but to diminish the risk of break- 
ing the main circuit, which might lead to the magnets losing 
their magnetism and an excessive current passing through 
the armature when the shoe again makes contact with the 
conductor. To take another random instance of the author’s 
uncertainty, we may point out that, on page 190, he takes the 
voltage on the Dublin line as 8,000, though, on p. 188, he has 
just told us that the generators only give from 2,300 to 
2,500 volts. 

But, after all, the question is, for whom was the book 
written ? to what class of reader was it intended to appeal ? 
It must be admitted that it could not be intended for the 
traction expert, for its scope is manifestly elementary and too 
incomplete for such a purpose; nor for the student, for, 
though elementary and incomplete, it yet assumes consider- 
able knowledge of the subject, particularly when anything at 
all difficult is being discussed ; a fortiori it is far too technical 
for the popular reader. This almost well clears the field, and 
all that can be said is that it may prove agreeable reading for 
the engineer who, having а desire to know how an electric 
tramway is worked, but has no intention of going further into 
the matter. 

The style in which the book is written is often unnecessarily 
obscure; and it is not without a shudder that we read such 
phrases as when hot weather steps in," ‘‘ magnetically 
speaking, or motors deliver only 21 н.р. to the rails.“ 


The Telephone. Outlines of the Development of Transmitters and 
Receivers. By WiLLiAM J. Норкіх8. (New York: Longmans, Green 
and Co.) 

This is a short treatise dealing merely with the construction 
of transmitters and receivers, and passing in review some of 
the principles underlying their design. All other pieces of 
apparatus used for telephoning are considered outside the scope 
of this book. Narrow as the subject is when confined within 
these limits, the author cannot be said to have done full 
justice to it, as the historical notes and descriptions of historical 
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forms of instruments are very scant, and, although the present 
American types of instruments are well desoribed, no reference 
is made to some of the receivers and transmitters most used 
in this country and on the Continent of Europe. Notwith- 
standing, the author gives much matter that will be useful to 
the student of telephony, the most interesting, perhaps, being 
an account of the experimental investigations carried out by 
the Massachusetts Institute of Technology, under the direction 
of Prof. Cross, on the efficiency of different types of micro- 
phonic contacts, and the effect of different degrees of 
magnetisation of the permanent magnet in the receiver. This 
account would be more useful, however, if the curves had 
numerical scales marked on them. Before concluding this 
notice it is necessary to correct two somewhat misleading 
statements in the book. It is unfair to say that no patent was 
issued to Prof. Hughes for. his microphone; no patent was 
applied for. The other statement is that the action of trans- 
mitters depending on magnetic induction “ із not altogether 
simple, and is still somewhat in dispute.” To quote further :— 

The operation of a magneto telephone has been variously attributed to 
one or more of these causes—(a) Molecular vibration of the iron core ав 
in the Reis receiver. This undoubtedly exists, but is so weak that probably 
in most cases it would be impossible to detect it. (b) Variation in the 
attraction of the core for the mass of the diaphragm ; (c) Action of the 
s'pirals of the core. It would be difficult to separate this last action from 
the general change in magnetic flow, and indeed no good reason appears 
why this separation should be attempted. The second cause named is by 
far the strongest, and in most cases probably the only observable action. 
Although the principles of the Bell telephone may have 
been in dispute when Du Moncel published his famous treatise, 
it is acknowledged at the present day that the action of the 
magneto transmitter is simply that the motions of the 
diaphragm cause variations in the length of the air-gap of 
the magnetic circuit, which in their turn cause variations in 
the magnetic flux and consequently produce currents in the 
coil. This is both simple and, we believe, undisputed ; in fact, 
the author gives the correct explanation in his chapter on 
* Magneto Instruments," but in the passage quoted he seems 
to be thinking of what takes place in the receiver while he is 
writing about the action of the transmitter. 


The Indicator Handbook: a Practical Manual for Engineers. 
By CHARLES N. PickwoRTH. Part I. The Indicator: Its Construc- 
tion and Application. (Manchester and London : Emmott and Co.) 
1898. 

It is not often we have occasion to review a handbook which 
so consistently bears out its title as the one under present 
notice. As is so necessary in a handbook, the information on 
any point within the scope of the subject is remarkably get-at- 
able, chiefly because from beginning to end the little volume 
is unburdened with redundant matter. In its eight chapters 
the author has usefully and logically dealt with the construc- 
tion, the errors, and the practical manipulation of the indica- 
tor and indicator-reducing gears. Not only are steam-engine 
indicators referred to, but indicators for gas, oil and ammonia 
compression engines or machines, and, finally, mean pressure, 
double and hydraulic indicators. The only misprint or error 
we have come across throughout the work is what appears to 
be a wrong reference to a figure on page 58. The book bears 
the stamp of having been written from actual experience, 
and we can heartily recommend it as а reliable guide on the sub- 
ject with which it deals. 


The Comprehensive International Wire Table. Compiled by 
WILFRID S. Bout, Assoc. M. Inst. C. E. (London: The Electrician ” 
Printing and Publishing Co.) 1898. 

It is a lamentable fact that there are so many wire gauges 
in existence, there being at present no less than three in 
constant and frequent use, and others which are employed 
occasionally. While regretting that such a thing as a com- 
parative table of wire gauges should be necessary, we are glad 
to have one in such a comprehensive form as Mr. Boult’s, 
which has just been re-issued. Over 450 conductors of 
different sizes are tabulated in order of their sectional area, 
a column being devoted to each, in which data are given 
concerning diameter, section, weight, resistance, current 
capacity and heating, there being twenty or thirty items in 
each column. The table should be of especial value to 
those engineers who have frequently to deal with foreign 
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specifications; and for all who experience difficulty in the 
work of conversion from one gauge to another. 


Taschenbuch für Monteure Elektrischer Beleuchtungsanlagen. 
By S. Faure. V. Gaissera, Sixteenth Edition. (Munich and Leipsic: 
R. Oldenbourg.) 1898. 


Less than a year ago we reviewed the fourteenth edition of 
this useful pocket-book. The present edition includes several 
slight additions, but the previous size of the book has been 
retained by the omission of obsolete and redundant matter. 


Kalender für Elektrochemiker sowie Technische Chemiker 
und Physiker. For 1899. Edited by Dr. A. NEUBURGER. (Berlin: 
M. Krayn ) 
Several additions have been made to this two-volume 
pocket-book, but the numerous inaccuracies referred to in our 
review of the first edition have not all been corrected. 


AN ELECTRICALLY-OPERATED FOUNDRY. 


An article in a recent number of the Western Electrician, of 
Chicago, describes an interesting installation of electric 
motors for the foundry of the Reading Car Wheel works, in 
Pennsylvania. We give the following particulars, which are 
abstracted from the article referred to:—The adoption of 


Fio. 1.— Electrically Operated Foundry.—Motor-driven Pressure Blower. 


electricity for motive power was due to a belief that it would 
prove to be economical in cost and much more convenient 
than steam. The current is taken from the mains of the 
city lighting plant, and the service has so far been very satis- 
factory. The system covers all appliances which can be run 
by power, and is very complete. In Fig. 1 is shown a 
positive-pressure blower, with a special cast-iron sub-base and 
directly geared by a rawhide gear to a 85 н.р. motor. In the 
illustration, the motor is shown with the casing removed, but 
when in operation the working parts of the motor are entirely 
covered up. Several times when the bottom of the cupola has 
been dropped, the motor has been spattered with molten iron, but 
no trouble has been experienced on that account. Fig. 2 shows 
the tumbling barrel, also directly connected to a back-geared 
motor, and used to separate the scrap iron and dirt coming 
from the cupola. In the cupola-charging room, which is 
directly over the testing room, are located the motors for 
driving the elevator and the drop for breaking old car wheels. 
These motors are equipped with regular reversing elevator 
controllers and are direct-connected to the elevator mechanisms. 
The elevator has a capacity of three tons and the break-drop 
has а weight of 2,0001. and a fall of 40ft. 

The casting and cleaning department has an area of 150ft. 
by 80ft. The moulds are arranged in rows or floors lengthwise 
of the building, each row or floor accommodating 20 moulds. 
There are ten floors, pre.cuting a capacity of 200 car wheels 
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per day. In the front part of the building, and running at 
right angles with the floors, is a track on which the ladle 
carriers run. These carriers are of iron, and carry the small 
ladles, which have a capacity of about 800lb. each, to the 
floors. The small ladles are operated by a small motor, 


which can be run by the man in charge of the large pouring 
ladle. A large electrically operated ladle, with a capacity of 
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Fia. 2.— Electrically Operated Foundry.—Motor-driven Tumbling Barrel. 


about 5 tons, is shown in Fig. 3. It is mounted on trunnions, 
and turned by the motor seen in the rear. The small ladles 
are carried to the front of the larger one, and each filled in 
turn and carried to the different floors. Over each floor is a 
track on which runs a small iron carriage. The carriage 
carries a steel cable, to which is attached an iron hook for 
lifting the ladles. There is also attached a cable for drawing 
the carriage back and forth over the floors. 
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At the rear end of the building are located the motors for 
operating the system over the floors. The motors are shown 
in Fig. 4. There are two motors for each floor, one for 
operating the carriage, the other for the hoist. The motors were 
all built especially for the work they are required to do, and 
for the location, which required that they should be dust and 
heat proof. The temperature in their vicinity often exceeds 
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150deg., but they do not give the slightest degree of trouble. 
They ‘are all reversing, and equipped with controllers for 
reversing and varying speed. From each controller is run a 
hand-rope to the floor, so that each moulder has perfect 
control of the speed, and can vary it from lft. to 506. a 
minute on the hoist. Each hoisting motor is also equipped 
with an electric brake, which stops it instantly when the 
current is shut off, and also controls the lowering speed. 
Directly under the motors and at right angles with the floors 
are the pits for annealing. There are three rows of pits, 20 
pits in each. These pits, which are slightly larger than a car 
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Fic. 3.—Electrically Operated Foundry.—Five ton Ladle Electrically 
turned. 


wheel, are lined with fire-brick, and have each a capacity for 
accommodating 18 wheels. Leaving the moulds the wheels 
are carried along to the pits, in which they are placed by 
pitting cranes while still red hot. They are allowed to remain 
here several days for gradual cooling. Over each row of pita 


із a pack on which runs a carriage precisely similar to those 


running over the floors, and operated by motors in the same 


‘| way. 
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The current is distributed on the three-wire system. The 
motors are of 220 volts capacity, and are connected to the 
two outside wires. The plant has proved to be remarkably 
economical in operation, and the superintendent of the 
Company, Mr. Coleman, states that the running expenses 
have been much less than those of a similar plant operated 
by steam. 
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THE NEW ELECTRIC CRANES AT SOUTHAMPTON HARBOUR. 


The completion and official trial, last week, of the new 
electric cranes erected by the Southampton Harbour Board, 
and their impending taking-over from the contractors, Messrs. 
Stothert and Pitt, of Bath, render opportune a description of 
these interesting machines and some account of the reasons 
which have led to their erection. We may say at the outset 
that, through the courtesy of Mr. J. G. W. Aldridge, the elec- 
trical engineer to the Southampton Harbour Board, we have 
recently had an opportunity of inspecting these cranes and of 
seeing them in operation. To him we are also indebted for 
the excellent photographs by Mr. J. M. Humby, of South- 
ampton, as well as for the scale drawings, which illustrate 
this article. 

In 1892, owing to the close competition between the har- 
bour and the docks at Southampton, a Committee of the 
Harbour Board was formed which, together with Mr. Aldridge 
and Mr. W. Bowyer, the energetic traffic manager, visited 
several continental ports, with a view to discover the best 
means of expeditiously and cheaply handling cargoes by har- 
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Jib End and Sheave, showing the Electrical Contacts, &c., for indicating 
Excess Load. 


bour cranes. Mr. Aldridge presented a report recommending 
the use of electric power, with the result that in 1898 the two 
3-ton electric cranes described at that time in The Elec- 
trician were erected by Messrs. Statterand Co. Во convinced 
did Mr. Bowyer quickly become as to the superiority in every 
respect of electrically-driven over every other kind of crane that 
he recommended an extension of the number of these cranes, 
and in 1896 specifications were drawn up by Mr. Aldridge and 
issued to contractors. The tender of Messrs. Stothert and 
Pitt, of Bath, was accepted for three 8-ton cranes and one 
combined 12-ton and 8-ton crane, the complete equipment 
being carried out for £7,288. Views of these new cranes, 
including a separate view of the combined 12 and 8-ton crane, 
accompany this article. 

While the new cranes somewhat resemble in general 
appearance the older pair erected on another quay, they differ 
in many respects from these as regards essential points of 
detail. Опе of the most interesting of the new departures is 
the arrangement for automatically ringing an electric bell in 


‚йш cabin when the crane is set to hoist too great a load. The 
sheave at the end of the jib, instead of being carried in a rigid 
bearing, has its bearings supported in guides on a steel coil 
spring. Excessive load compresses this spring sufficiently to 
close an electric circuit and ring a bell in the cabin. Another 
interesting feature attaches to the combined crane, the pro- 
vision for which arose out of the necessity to have a 12-ton 
crane as a stand-by, although it would be infrequently used as 
such. Mr. Aldridge wisely decided not to have a separate 
stand-by crane, but to combine the 12-ton hoisting gear with 
a 9-ton crane ; and this he has done by an ingenious arrange- 
ment of gears, whereby the motors are made to operate at 
will either the smaller or the greater hoist, the slewing gear 
being the same in both cases. Change from one hoist to 
another can be effected in 55sec., and is quite a simple matter. 

The 8-ton cranes are constructed to lift 80cwt. at 200ft. 
per minute on a single rope, and three tons on a double rope 
at a proportionately lower speed. The radius of the cranes is 
80ft., and the normal slewing speed 400ft. per minute with a 
80cwt. load. Two separate electric motors operate the hoist- 
ing and slewing motions, the hoisting motor being rated at 
50 н.р., and running at 600 revolutions per minute, and the 
slewing motor being rated at 10 н.р The lifting motors of 
the 3-ton crane are not reversible, and have copper brushes 
on the commutators; the lifting motors for the 12-ton have 
carbon brushes, being reversible. The slewing motors are all 
provided with carbon brushes. All the motors were built 
by Messrs. Siemens Bros. and Co., and are of the two-pole 
drum-wound shunt-field type; they are supplied with current 
at 200 volts from the Corporation supply station. The pole- 
pieces are hinged to facilitate inspection. Upon the motor 
spindle is carried a Delta metal triple worm, gearing into a 
cut steel helical gear, the gear running in an enclosed oil 
bath. The gear wheel of the lift motor in the 8-ton cranes, 
carries the main drum, but in the 12 ton crane it actuates a 
throw-out back gear, similar to that employed in lathes, by 
which the interchange is effected. The back gear actuates 
either the 3-ton or the 12-ton hoist, the other hoist being locked, 

The lever for working the hoisting motor, and the wheel for 
operating the slewing motor, in each case actuates auto- 
matically the regulating resistances of the motor fields. As 
the lever travels over it pushes a number of plugs resembling 
cornet pistons, these being thrown in seriatim, and each plug 
short circuits part of the resistance by a carbon contact. We 
believe this method was first adopted by Messrs. Siemens and 
Halske, of Berlin, by whom the regulators were supplied for 
these crane motors. 

Each crane cabin is provided with a convenient switch. 
board, carrying the electric switches and Evershed indicating 
instruments. The field and armature switches are interlocked. 
In each cabin there are two 82 c.p. “ Ediswan” glow lamps, 
also plugs for portable lamps, and near the top of the jib 
there is a group of glow lamps arranged in a reflector. 

The manner in which current is led into the revolving cabin 
is of interest. In the centre of the floor there is an insulated 
box containing a brass ring rigidly fixed to the floor. Inside 
this ring, and pressing against the inner surface of the ring 
there is a copper brush of peculiar shape, rigidly connected to 
the stationary frame of the crane. This brush carries the 
current into the crane equally well, whether the cabin be 
stationary or moving in either direction. Current is brought 
to the crane through flexible diatrine cables, supplied by 
Messrs. W. Т. Glover and Co, Oneend of the cable is attached 
to the crane ; the other can be attached to any one of the 
connecting boxes along the quay. From the power station to 
the quay boxes the current is carried in bare copper strip laid 
in wooden troughs. The consumption of power is found to 
be from 33 to 5 units per hour, and the present price charged 
is 3d. per unit, but it is expected that the price will shortly 
be reduced. 

Even at the comparatively high price charged for current 
there is no doubt about the superiority of electric cranes for 
handling cargoes cheaply and quickly. Much more work can 
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Four New Electric Cranes erected on Southampton Harbour Quay. 
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5 Combined 12-ton and 3-ton Electric Crane on Southampton Harbour Quay. 
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be got out of the cranes when in commission; they are less | Southampton. Not only have men quite unskilled in electrical 
liable to get out of commission through breakdown, and are | machinery been put in charge of the cranes, but they have 
much more quickly repaired when breakdown occurs; and the | acquitted themselves even better than the one or two men who 
cost of repairs is so trifling that at Southampton no separate | possessed some knowledge of electric motors and their appur- 
account is kept of them. There is a great saving, also, in  tenances. Curiously enough, the best craneman at South- 
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Plan showing Electrical Equipment of Cabin, Gear апа Change-over Mechanism for the Convertible 12. ton and 3-ton Electric Crane 
at Southampton Harbour. 

standing charges, since the same generating plant can be used— ampton— the man who сап make the cranes speak," who 
as it is at Southampton—for lighting the harbour and the town. | can get more out of them than anyone else—is a workman 

It is sometimes stated by parties interested in rival kinds of | quite ignorant of electrical machinery: yet he has never had 
cranes, that electric cranes require specially skilled operators | а breakdown ; on the other hand, an electrical man who for 
and cannot be safely placéd in the hands of ordinary crane- | some time had charge of the cranes was frequently responsible 
men. This mythical notion has been completely exploded at ! for interruptions. Facts like these speak for themselves. 
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ROTATORY CONVERTERS.* 
BY PROF, SILVANUS P. THOMPSON. 


So much interest is concentrated at the present time upon the 
transmission and distribution of electric energy for motive and 
locomotive power, as well as for lighting, that attention may profit- 
ably be directed to a class of machines which hitherto have been 
little discussed—namely, rotatory converters. In general a rotatory 
converter may be described as a machine having something in 
common both with a dynamo and with a motor so far as its struc- 
ture goes, and of which the function performed by its rotation is 
to transform the electric energy which is imparted to it in one form 
into an output of electric energy of some other form. Of such con- 
verters there are many varieties, subserving many different uses. 
For example, one sort of rotatory converter will change continuous 
currents at one voltage into continuous currents at a different 
voltage. Another will change two-phase alternating current into 
three-phase alternating current. Another will change three-phase 
alternating current into continuous current. Yet another will 
change an alternating current of a certain frequency into an alter- 
nating current of a different frequency. In the following table of 
the principal conversions which may thus be accomplished, C stands 
for continuous current, A, for alternate current of single phase, A, 
for two-phase, A, for three-phase :— 


Table I. 
1. CtoC at higher or lower voltage. 7. C to As, or As to C. 
2. A, to A, is » 8. A, to As, or A, to A, 
3. Az to Аз „ T 9. A, to As, or As to A,. 
4. Аз to A; » » 10. A, to As, or А; to As. 
5. C to A, or A, to C. 1l. A, to A, of different phase, 
6. C to A, or A, to C | 12. A, to A, of different frequency. 


Any one of these conversions might be acoomplished by selecting 
an appropriate motor to receive and be driven by the primary 
current, and coupling it to a generator to give out a secondary 
current of the species desired. It will be noted that of these con- 
versions No. 2 is the ordinary alternate-current transformation, 
and is better accomplished by ordinary stationary transformers, as 
also are Nos. 3 and 4. Ву a suitable combination of stationary 
transformers No. 10 can also be effected, whilst Nos. 8 and 9 may 
be more or less satisfactorily effected by the use of auxiliary choking 
coils and condensers. But all of them may, and all the others 
must, be effected by means of rotatory apparatus. From the above 
list there have been omitted several possible cases of conversion, 
as, for example, that of a current supplied at fixed voltage, but of 
varying amperage, to a current of fixed amperage, but delivered at 
varying voltage. 

It is not proposed here to deal, save purely incidentally, with the 
continuous-current transformer (No. 1 of the above table), which 
was brought before this Institution seven years ago by Major-Gen. 
Webber (Vol. XX., p. 63, 1891);t nor with phase transformers 
(Nos. 8, 9, 10 and 11); nor with frequency transformers (No. 12); 
nor with any stationary kind of transformer. This Paper will be 
directed to the machines devoted to the purpose of converting con- 
tinuous currents into alternating currents of one, two, or three 
phases, or vice versd. The importance which such machines have 
now assumed in the electrical industry arises from several causes. 
Long-distance transmission, with its corollary of the employment 
of high voltages, has demanded for this service alternating currents. 
The development of the electric tramway with continuous-current 
motors has called for methods of feeding at distant points. For 
tbis service rotary converters are required. Also for charging accu- 
mulators in cases where the public supply is an alternating one, 
and for factory driving with three-phase motors in cases where the 
public supply is one with continuous currents, rotary converters 
are wanted. All these cases might, of course, be met by the use 
of coupled machines, motor and generator. An early example of 
this method was afforded by the lighting station at Cassel, where 
the high-voltage alternating transmission was effected by the use of 
synchronous single-phase alternators, and the town distribution by 
continuous-current dynamos coupled to the shaft of the synchronous 
motors. Even now, in the case of a three-phase transmission and 
& continuous-current distribution, some engineers recommend the 
use of a group converter, consisting of a non-synchronous three- 
phase motor coupled to a continuous-current dynamo. But in all 
such cases the efficiency of the group is necessarily lower than that 
of either of its component parts. Ifa motor having, say, a 90 per 
cent. efficiency is coupled to a dynamo, also of 90 per cent. efficiency, 
the efficiency of the group cannot possibly exceed 81 per cent. Two 
other solutions to the general problem are possible. One is to 
wind the revolving armature with two sets of windings—one to 
receive the primary current and revolve as a motor, the other to 
generate the secondary current. As only one field magnet and 
one pair of bearings are required, there is an obvious economy 

* Paper read before the Institution of Electrical Engineers, Novem- 
ber 10, 1898. 

T (The Electrician, Vol. XXVI., p. 399.— Ep. E.] 


of material, though no great saving in efficiency. Another selution 
—not, it is true, of universal application, but having the advantage 
of effecting a considerable increase of efficiency as well as an 
economy in material—is to wind the armature with but one set 
of windings, furnished at one end with a commutator, and at the 
other with appropriate contact rings, the same winding sérving 
both to receive the incoming primary current and to generate the 
secondary current. It is this specialised type of machine which is 
the main subject of the present discussion, and which is called par 
excellence a rotatory converter. 

At this point it may be convenient to скор the adjective ‘‘ rota- 
oa and speak simply of converters, leaving the term transformer 
to denote the stationary apparatus. 

Converters of a simple ind have been known for many years. 
Ever since 1885 there has been one at the Technical College, 
Finsbury, consisting of a bipolar Gramme machine with the 
ordinary commutator, with the addition of two insulated contact 
rings at the other end of the armature, these rings being connected 
to two points on the winding at opposite ends of a diameter. It, 
therefore, belongs to the species C A, (or No. 5 of Table I.). The 
addition of three contact rings connected to three symmetrica? 
роши on Ње winding would constitute a machine of the species 

A, (or No. 7 of Table I.). It may be convenient here to point 
out the relation between the number of contact rings (called for 
brevity slip-rings) that are applied in any alternate-current genera- 
tor, and the uses to which such generator may be put with respect 
to the phasal relations of the currents that may be drawn from it. 
For brevity these are enumerated in Table II. The figures in the 
second column relate to the angles between the points on the 
winding at which the alip-rings are connected for the simple case 
of a bipolar machine. 


Table II. 
No. of 
slip- Angle. Poasible service. 
rings. 
2 | 180° | Single phase. | 
5 | 120° | 3 single-phase in ternature three - Phase. 
4 90° 2 single-phase in quadrature = “ two-phase,” or 
4 single-phase in successive quadrature = “ four-phase.”’ 
5 72 | 5 single-phase in quinature =“ five- phase.” 
5 single-phase in ternature=three-phase with separate 
eads, or 
° 60° 6 single-phase in successive sexature = “ six-phase," or 
2 three-phase in sexature. 
7 513°) 7 single-phase in septature =“ seven-phase.”’ 
8 separate leads, or 


8 single-phase in successive octature = “ eight-phase," or 
2 two-phase in octature. 
9 40° E three-phase in nonature, or 

| 9 single-phase in successive nonature = “ nine-phase." 


l, single-phase in successive octature = “ four-phase ” with 
45° 


The general principles of conversion from polyphase to con- 
tinuous currents, or vice tersá, are well known. The relation 
between the respective voltages on the alternating-current side and 
the continuous-current side have long ago been investigated, and 
expressions for their values in the several instances that may arise 
have been given for those cases in which it is assumed (a) that the 
alternating currents are simple sine functions of the time, and (b) 
that the magnetic flux is distributed аз a sine function in with 
respect to the periphery of the armature. Calculations for the 
voltages of two-phase and three-phase converters were given by 
Prof. Ayrton in the Journal of the Institution of Electrical 
Engineers, Vol. XXII., p. 340, in a discussion on April 27, 1893. 
For the purpose of studying such machines they may be con- 
sidered either as used to convert continuous currents into alternat- 
ing, or as converting alternating into continuous. The latter 
function is of more frequent occurrence in practice ; the former is 
rather more easy to follow out in thought. Taking, then, the 
instanoe of the converters as used to change continuous currents 
into alternating, and applying Prof. Ayrton’s results to the several 
cases, we obtain the following numerical values. If we take the 
continuous currents as being supplied at a constant pressure of 100 
volts, the voltmeter readings at the alternate-current side will be 
as given in Table III. 

A very complete discussion of the voltage relations, with formulz 
applicable to the cases of open-coil windings as well as of closed- 
coil windings, was given by Herr R. M. Friese, in the Elektro. 
technische Zeitschrift of Feb. 15, 1894. "Throughout the series of 
articles, he assumes the sine values of the distribution of the 
magnetic flux around the periphery of the armature. More 
recently, Mr. Steinmetz has reconsidered the same problem in the 


same journal in articles which appeared on March 3 and 10, 1898 


From these theoretical considerations it is easy to write down, not 
only the voltages in the several cases, but also to calculate the 
corresponding relative values of the working currents in the arma- 
ture and in the line wires. Similar calculations, down to a certain 
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Table III. 
Angle between ; Voltage 
No. of сааш. Nature of service peo (virtual 
slip-rings to rings. generated. | ratio volta). 
| | СУЕ. 1 
2 | 180° Single-phase ... Ja. 70771 
| V3 
3 120° Three-phase ... 4 _% 61:23 
1 
4 90° As two-phase... . 72 70°71 
| N 
4 90° As four-phase | À 50-00 
6 60° As three-phase | wo ores 
1 
6 60° As six-phase ... 2/3, 55°35 


Table IV.— Working Currents in Alternating Armatures. 


° ` | А > 

E T | a шшш. 
slip- connections of : Maxi- v; al. Maxi- 
rings. to rings. service. Virtual. mum. | Virtu Sun 

2 180° Single-phase} 707 | 1000 1414 | 2000 

5 1200 ТЬгее-рһаве 545 | 770 | 943 | 1333 

4 90° Two-phase | 500 7077 70"? | 1000 

[4 wires] 
6 60? Six-phase 47:2 66"7 47:2 66°7 


point, have to be made by every designer of polyphase motors. I 
we assume the above values for the voltages, and proceed to 
calculate the corresponding currents for an output of 10 kilowatts, 
we find the value of the currents generated to be those in Table 
IV., the circuits being supposed non-inductive. Maximum as well 
as virtual values are given. Columns 4 and 5 refer to currents in 
the armatures, and columns 6 and 7 to currents in the lines. Star 
groupings are out of the question here, as they cannot be applied 
in armatures of converters. The only two-phase case that is 
possible is really a four-phase. 
If the circuits are inductive, there will be a lag of phase in the 
currents, and wattless currents as well as working currents. For 
an equal output of power the numbers in columns 4 and 7 of the 
above table will need to be increased by dividing them by the 
cosine of the angle of leg. 
Let us return to the problems presented by a converter, in 
which an armature, furnished with slip-rings at one end and a 
commutator at the other, is wound with but one set of windings, 
receiving current as a motor and delivering it as a generator. 
The question for consideration is how the current, in the act of 
being transformed from alternating to continuous, or vice versd, flows 
through the windings of the armature. This is a matter that 
has not hitherto been considered in detail in апу publication. 
Consider the general case of a revolving armature which is at the 
same time being traversed by continuous currents to drive it as 
motor, and by alternating currents which it is putting forth as 
generator. It is self-evident that the currents which it receives 
as motor must be flowing, in general, against the electromotive 
forces induced internally by its rotation, while the currents which 
it gives out as generator must be flowing with those electro- 
motive forces. Further, since at every instant (under steady 
conditions of operation) the value of the continuous current is 
(by hypothesis) unvarying, whilst the instantaneous value of the 
alternating current is continually changing, it is clear that at some 
instants the motor current must be in excess of the generator cur- 
rent, whilst at other instants the reverse must bethe case. Whilst 
the average speed of rotation remains uniform it is certain that 
during each period, or revolution, there will at times be a positive 
acceleration, and at other times a negative acceleration. Further, 
it is clear that if there are any irreversible sources of loss of 
energy, such as friction, hysteresis, or eddy-currents, the motor 
current must on the whole be greater than would otherwise be 
requisite, the power supplied at the motor side being greater 
than the output of power at the generator side, the difference 
being equal to the sum of the various items of power wasted in the 
machine. To make this clear, as well as to exhibit the way in 
which the circulation of current in the windings is effected, it is 
well to take some concrete case. All cannot follow an analytical 
argument ; and, therefore, though the analytical treatment has 
many advantages, I have deliberately preferred, for the purposes 
of the present Paper, to avoid formul: (though they have been 
used in its preparation), and, instead, to exhibit the arguments 
numerically by taking specific cases that are readily followed. 
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Let us consider a 10-kilowatt bipolar ring armature, having at 
its periphery 96 conductors, connected symmetrically down to a 
48-part commutator, running at 1,200 revolutions per minute, or 
20 revolutions per second. ere will be two turns of the winding 
between each commutator bar and the bar next adjacent. (Or the 
armature might be wound as a lap-wound drum, with two 
conductors to constitute each element of the winding.) That it 
may run as a 100-volt continuous-current machine the magnetic 
flux through the armature core must be 5,208,333 lines, or a little 
over б megalines. Fig. 1 will serve to represent diagrammatically 
this armature when receiving 100 amperes at 100 volts, and run- 
ning as а motor. The flow of current in the armature winding 
will, of course, be 50 amperes in each half of the ring. 


- 100 volts 


Now, suppose a precisely similar armature to be revolving in 
a precisely similar field, but let its windings be connected at two 
diametrically opposite points to two slip-rings on the axis. If 
driven by power it will generate an alternating current. As the 
maximum voltage between the points that are connected to the 
slip-rings will be 100 volts, and tbe virtual volts (a& measured by 
a voltmeter) between the rings will be 70 7 (—100—- м), if the 
power applied in turning this armature (Fig. 2) be 10 kilowatts, 
and if the circuit is non-inductive, the output in virtual amperes 
will be 10,000+70°7=141'4. If the resistances of each of the 
armatures is negligibly amall, and if there are no frictional or 
other losses, the power given out by the armature which serves as 


motor will just suffice to drive the armature which serves as 
generator. Accordingly, let us suppose them both mounted upon 
the same shaft, as in Fig. 3, and placed so that each lies in a 
similar and equal bipolar magnetic field. We have here the well- 
known combination of a motor-dynamo.* In every actual case 
there are, of course, losses (a) by friction, hysteresis, and eddy- 
currents, (b) by heating of the resistances in the armatures. The 
former have to be paid for by an increase in the motor current. 
Suppose them in the present case to amount to 4 per cent. for 
each armature, then 108 amperes instead of 100 must flow in from 
the supply circuit. The heat losses manifest themselves electri- 


cally by а fall of potential at the terminals of the generat тг. ^.^ 
by a fall of speed in the motor if the primary voltage is not ra. E 
Let the primary voltage be supposed to be raised the requm “ 
small percentage to keep up the speed and to maintain the second - 
ary voltage at 7077 on the generator side: the output of the generator 
will then be 10 kilowatts, the input at the motor 10 kilowatts plus 
the number of watts required to make up all the various items of 


* The term dynamotor is not only philologically bad, but is a misdescrip- 
tion. When two machines, of whatever kind, are thus coupled together, 
it is always the motor which drives the dynamo, not the dynamo whica 
drives the motor. 
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lost power. Though the armatures are of equal resistance, and 
are respectively receiving and giving out (approximately) equal 
amounts of electric energy, the armature of the alternate- 
current side (whether used as generator or motor) will heat 
more than that of the continuous-current side; for it carries 
/9 times as large a current, and the ohmic heat will be 


proportional to the square of this, or twice that produced in 
the continuous-current armature by the 100 amperes of working 
current. In each armature the heat will be developed equally 
in all the separate coils around the ring. As the armatures are 
alike, and as the similarly placed windings in each are passing 
through identical magnetic fields, there is no reason why one 
winding should not answer for both purposes. Fig. 4 shows the 
case in which this change has been made. One armature only 
is used ; it is connected at one end to the commutator, at the 
other to the two slip rings, and the machine now becomes a 
simple rotatory converter. The total hysteresis and eddy-current 
losses will obviously be now one-half of their former amount. 
The total heating due to resistance will be also reduced, because 
now the single winding has to carry only the differences of the 
two currents—a point presently to be oconsidered—and the 
ohmic losses will be less. The waste of power, in fact, is 
approximately halved. How far this economy of losses can be 
carried depends on the number of phases of the alternating 
current. But there is another consideration involved—the 
question of armature reactions and sparkless collection of current. 
In the combined pair of machines called a motor-dynamo the 
brushes on the continuous-current side must be set, exactly as in 
any continuous-current machine, with a lead, negative or positive, 
according as whether it is operating as motor ordynamo. In the 
rotatory converter no lead in either sense need be given to the 
brushes ; for the armature reactions of the motor part being, in 
general, opposed by those in the dynamo part, they cancel one 
another to a large extent. This property, which is common to all 
those motor-generators in which there is used, whether with one 
winding or two, a common core in a common field, was pointed out 
by the author* in 1888, when giving the theory of continuous- 
current transformers. 
(To be continued.) 


CORRESPONDENCE. 


— ——— 
ELECTRIC CANAL HAULAGE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In his letter on the above subject in your issue of Nov. 
4th, M. F. Galliot takes exception to the statements in my 
Paper regarding the failure of earlier attempts to apply electric 
traction to canal haulage. I should like to point out that my 
remarks were in themselves perfectly correct; M. Galliot 
himself admits the unsuitability of his chain haulage system 
for general application. 

When preparing the Paper, towards the end of August, I 
endeavoured to ascertain whether any other system had been 
successfully applied, with wholly negative results; the pro- 
ceedings of the International Congress held in Brussels in 
the same month were not at that time accessible, nor have 
they as yet been published in our journals so far as I am aware. 

With regard to the power required for haulage, ample data 
are available showing that on English canals, having a cross- 
sectional area four to five times that of the boats, one horse 
can haul a gross load of 120 tons at а speed of 2} miles per 
hour for four hours without difficulty. The pull, as measured 
with a dynamometer, is about 2lb. per ton, ог 240lb. total at 
the outside. In my calculations I took 300lb. at a speed of 
21 miles per hour, the pull being increased in proportion to 
the square of the speed ; the latter assumption is justified by 
experimental data in my possession. This pull, at the speed 
stated, is equivalent to two effective horse-power on the tow- 
rope; but it is specified that the motor shall be capable of 
exerting a pull of twice 8001b. when starting. In fact, the 
motor is 50 per cent. larger than is necessary for the power 
stated, though I expressly avoided rating it in horse-power, 
as this practice is misleading. А footnote to the Paper covers 
the case of canals of small cross-section, which were not dis- 
cussed in detail for want of space. 

-I may add that the prevalent impression that the average 


horse can only perform ; to 3 of 33,000 ft. Ibs. per minute is 


* Philosophical Magazine, August, 1888. 
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very much in error 1 a horse can work at the rate of 14 
mechanical horse: power for four hours per day, or 1 н.р. for 


eight hours per day, without injury, and can readily exert a 


pull of 6001Ь. for a short distance. | 

It would be interesting to hear how М. Galliot’s tricyles 
pass one another on the towing-path; if the same delays 
occur as with horse haulage—at intervals of eight minutes 
from M. Galliot's data—there is little wonder that the 
(average?) speed does not exceed 1} miles per hour! 

The pull on the tow-rope equivalent to 6 effective horse- 
power, at a running speed of two miles per hour, is 1,1251b. ; 
а much greater pull is necessary when getting up speed, so 
that the weight of the tricycles and the wear and tear on the 
tow-path must be very great. Also, a driver is indispensable 
on M. Galliot's system. | 

In conclusion, permit me to point out what М. Galliot has 
apparently overlooked—that the system I described is the 
invention of Messrs. Thwaite and Cawley ; that my estimates 
were based on a yearly traffic of 80,000 barges, carrying three 
million tons, ав compared with M. Galliot's 17,000 barges, 
carrying five million tons; and thatthe greater the traffic the 
less would be the cost per ton-mile on the Thwaite-Cawley 
system, which is particularly well adapted for heavy traffic. 
—Yours, &c., A. H. ALLEN. 


Wandsworth, Nov. 8, 1898. 


LEGAL INTELLIGENCE. 


er cenam 


In re an Arbitration between South and the Mayor, xc, of 
Bedford. 

This case came before the Court of Appeal (Lords Justices A. L. Smith, 
Rigby and Collins) on Monday, on the appeal of the Mayor and Corporation 
of Bedford from an order of Mr. Justice Phillimore in Chambera, by which 
he appointed an arbitrator under Sec, 5 of the Arbitration Act, 1889, 
under the alleged terms of an agreement made on July 24, 1897, between 
Mr. Harry South, electric light contractor, Garrick-street, London, and: 
the Mayor and Corporation of Bedford, by which Mr. South agreed to 
execute certain works at the Newnham sewerage pumping station, Bedford, 
and provide motors coupled direct to two vertical spindle centrifugal 
pumps, the pumps to be capable of raising 750 gallons of sewage per 
minute, 

Mr. ABEL THOMAS, Q.C., for appellants, said the matter firat came 
before the Master in Chambers when he dismissed the summons. Mr. 
Justice Phillimore, however, on appeal by Mr. South reversed the decision 
of the Master, and made an order appointing an arbitrator. Under the 
contract or agreement Mr. South undertook to do the work for £600, 
40 per cent. to be paid when the plant was put in, 40 per cent. when the 
work was completed, 10 per cent. six months after completion of the works, 
and the remaining 10 per cent. on the expiration of a period of mainte- 
nance. Disputes arose between Mr. South and Mr. Hope-Johnston, engi- 
neer to the borough of Bedford. One of the disputes was as to whether 
Mr. South was entitled to the second 40 per cent. on completion of the 
work. The answer to Mr. South’s demand was that the works did not 
come up to the efficiency test, and, therefore, that Mr. South was not entitled 
to the £240. 

Mr. NEALE said there was this further question Mr. South said the 
plant was thoroughly efficient and up to the guaranteed efficiency, but 
Mr. Johnston said it was not. 

Mr. THOMAS replied tbat it seemed to him that the only question their 
Lordships would have to decide was whether under the contract which was 
entered into between Mr. South and the Mayor of Bedford, Mr. Johnston 
was the arbitrator for the purpose of deciding that very question. The 
agreement provided that Mr. South was to execute the work in а good and 
workmanlike manner, and to the satisfaction of the borough engineer, and 
that each motor and pump should be capable of lifting 750 gallons of 
sewage a minute through the pipes. Another stipulation was that the 
waste of electrical power was not to be more than 40 or 50 per cent. 
“at full load.” Exhaustive tests of the plant were to be made by the 
engineer or his representative at the contractor's expense, and such tests 
were to be carried out at such times as the engineer should decide, the con- 
tractor finding, if necessary, instruments and labour for the purpose of 
these tests. The contract further provided that the work was to be 
carried out under the direction or control of the engineer duly appointed 
by the local authority, and “to his entire satisfaction." A clause gave 
the Corporation power (if, in the opinion of the engineer, the work was not 
carried on properly or with due diligence) to serve the contractor with 
seven days' written notice to remedy defects, &c., with power at the 
expiration of that time to call in and employ another contractor to do the 
work left undone by the original contractor. Mr. Thomas said tests had 
been taken by Mr. Johnston, Mr. South having а representative 
present at the time, and the results of those tests were sent to Mr. 
South. Mr. Johnston, in the natural order of things, informed the 
Corporation of what had been done, and on May 18 formal notice was 
sent to Mr. South by the town clerk, who informed him that the 
plant had failed to pass the standard of test guaranteed in the con- 
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tract. Mr. South did nothing under the notice, and long after the expira- 
tion of the seven days the work was put in the hands of another 
contractor, and Mr. South bad not been paid. Mr. South had, however, 
written to the Corporation several times, claiming that the work was of 
sufficient efficiency. 

Lord Justice SMITH: Where is the clause that the engineer is to be 
arbitrator ? 

Mr. THOMAS: “The contractor will forthwith perform and execute 
the work in a good and workmanlike manner, and to the satisfaction of the 
engineer.“ 

Lord Justice SMITH: That does not make him abitrator. 

Mr. THOMAS: Well, if the work is to be done to his satisfaction he 
can decide whether it is to his satisfaction or not. That is conclusive, I 
submit. 

Lord Justice COLLINS: Arbitrator” is hardly the word for that. 

Mr. THOMAS: Well, perhaps not; but he is to decide and determine.” 

Lord Justice COLLINS: There is no power of appeal from his decision. 

Mr. THOMAS : No, none. 

Lord Justice SMITH : The point is this. You want it to go to the 
engineer ? 

Mr. THOMAS: It has been to him, and he has decided against Mr. 
South. My point is that Mr. Justice Phillimore was wrong when he 
ordered anything to be sent to arbitration. We say it is all decided. The 
learned counsel, continuing, said that thé contract provided also that if 
any of the work or part of the works failed to pass the tests specified, the 
engineer might totally reject such work or part of the works. He could 
also during the progress of the works reject any of the materials brought 
on the site if, in his opinion, they were objectionable. 

In answer to a question from the Bench, Mr. NEALE stated that what 
took place before Mr. Justice Phillimore when he made the order was this. 
The learned judge asked Mr. Jones, representing the Corporation, if his 
clients would reject the plant wholly or in part, and adjourned the hearing 
for a fortnight for an answer. Mr. Jones then informed the learned judge 
that his clients would not reject the machinery, but were acting under 
Clause 11, giving power to the Corporation to give notice of defects. 

Mr. THOMAS said that had there been any other differences outside the 
power given {о the engineer he agreed that the order of Mr. Justice 
Phillimore would be a right one. But there were no differences except 
as to the payments, and that was a point to be determined by the person 
agreed upon between Mr. South and the Corporation of Bedford, viz., Mr. 
Johnston. Mr. Johnston had not given his certificate. 

. Lord Justice SMITH : That is not the point. The question is whether 
it is to go to arbitration. 

Mr. THOMAS : I submit there is nothing to arbitrate about. 

Lord Justice SMITH: If my brother Phillimore's order stands what 
will be referred ? 

Mr. THOMAS : To ascertain, I suppose, the amount payableto Mr. South. 

Lord Justice SMITH : No, that cannot be, because he has not got a 
certificate. That is no good to him. I suppose it will have to go to the 
arbitrator to decide whether the Corporation have broken the contract by 
taking the matter out of his hands. 

Mr. DAVID JONES followed on the same side, and contended that 
nothing could be referred which was within the jurisdiction of the 
engineer under the contract, and that as the matter in dispute was within 
the jurisdiction of the engineer, Mr. Justice Phillimore’s order was wrong, 
and ought to be set aside. 

Mr. NEALE (on behalf of Mr. South) said that the words in the con- 
tract were not meant to apply to the contract as a whole, but to special 
powers by the contract given to the engineer, such as objection to mate- 
rials, and во on. | 

Lord Justice SMITH : You have got to get within the arbitration clause. 
The engineer has to take the tests. What does he take them for? 

Mr. NEALE: He has to satisfy himself that the machine is in good 
working order. But here is another difference. We are to supply machi- 
nery of good material and to execute the work in a workmanlike manner, 
to the engineer’s satisfaction. The whole thing has been done under his 
supervision, and all the material passed through his hands on delivery. 

Lord Justice SMITH : That may be ; but they will not work. 

Mr. NEALE replied that no objection was taken to the materials or 
machinery supplied or to the work done until the whole thing was com- 
pleted, when Mr. South was entitled under the payment clause in the 
contract to bave the certificate at once. 

Lord Justice SMITH : If you perform your part of the contract, and 
the engineer says во, yes. But supposing he says you have not? 

Mr. NEALE submitted that as soon as the work was completed and 
the machinery was ready to run, Mr. South was entitled to lave the second 
40 per cent. of the contract price. The remaining 20 per cent., which was 
due, was retained until the engineer had tested the efficiency of the plant. 
He (counsel) was instructed that no test had been made under specified 
conditions. The proper remedy under,the contract was for the engineer to 
reject ; there being a special clause providing for that contingency. 

Lord Justice RIGBY : Do you mean to say that if he does not exercise 
the power of rejection there is no power at all? ' 

Mr. NEALE said it seemed that if they got the goods and their engineer 
did not reject them, that they had no remedy. The plant was made up 
of different motors, &c., any one of which the engineer could have objected 
to and turned away. Mr. South had to obtain these things from different 
people and was, of course, liable to pay for them if not returned. "They 
were bought by Mr. South under guarantees from the makers to perform 
the work. The proper course was to have a test made to see if the plant 
worked up to the guaranteed efficiency. Assuming even that Mr. South 
was wrong and that the plant would not work up to the guaranteed 
efficiency, if the Corporation elected to keep the goods, they must pay 
something for them, surely. 

Lord Justice SMITH : Then sue them. 


Mr. NEALE: We cannot in face of this arbitration clause. Wo took 
the only step we could in taking out this summons for arbitration. Here 
are things which Prof. Silvanus Thompson, or Prof. Kennedy, or any 
electrical expert could decide in half-an-hour. 

Lord Justice SMITH: Will you take the decision of Prof. Silvanus 
Thompson ? 

Mr. NEALE: Yes, certainly. 

Lord Justice SMITH : What do you say, Mr. Thomas ? 

Mr. THOMAS replied that it was too late to do so now, as the work had 
been let to another contractor and he understood that the whole condition 
of things was altered. 

Mr. NEALE said he understood that at present nothing had been 
touched. It was quite true that a contract had been entered into with 
another contractor, but the other side had given an undertaking not to 
alter the work until this question was decided. 

Lord Justice SMITH said that they must decide the case on the law. 

Lord Justice COLLINS (to Mr. Jones): You have refused to reject ? 

Mr. JONES: Well, at present we want to see what we can use and what 
we cannot use, and we have not up to now madeany use of any part of the 
machinery. 

Lord Justice SMITH : I understand now why Justice Phillimore said, 
“If you will not reject, I will send the case to arbitration." 

After further discussion, Lord Justice SMITH, in giving judgment, said : 
The question here is whether a builder or contractor can force to arbitra- 
tion under an agreement he entered into with the Corporation on July 24, 
1897. Mr. South contracted with the Corporation to put up some elec- 
trical pumps which were to work up toa certain test of efficiency in the con- 
tract, which I need not discuss. There was an engineer appointed by the 
contract who was to be the engineer of the works and to be the engineer 
of the Corporation of Bedford. Mr. South put up the pumps, and 
he was to be paid 40 per cent. of the contract price upon delivery 
of the things on the ground, 40 per cent. when the work was 
completed, and then afterwards the two remaining 10 per cents at 
the times specified. Mr. South was paid the first 40 per cent., and 
alleged that the second 40 per cent. had become payable because he had 
completed the work. The engineer, however, said it had not become due, 
because the work he had contracted to put up did not work up to certain 
teste, and, therefore, he would not give him a certificate for the second 40 
per cent. Notice was given to Mr. South by the Corporation to go on 
with these works and make them efficient, but he had not done so. The 
Corporation then under the agreement had entered upon the works, and 
had entered into a contract with fresh contractors to complete the work to 
the satisfaction of their engineer. The engineer said that Mr. South had 
not completed the work according to the contract. Mr. South then said, 
* You have turned me out, pay me for the work I have already erected.” 
He said, “You have taken these works over, pay me for what I have 
already put upon your premises.” But the Corporation say no. “ Well," 
says the plaintiff, “1 will get an arbitrator appointed under the Arbitration 
Act, under this arbitration clause in the contract," and he gives notice to 
the Corporation to appoint an arbitrator. The Corporation decline to do 
so. Не then goes to the Master, who declines to appoint any arbitrator, 
and then he appeals to Mr. Justice Phillimore, whodid appoint the arbitrator. 
The Corporation said to the judge, “You cannot appoint an arbitrator, 
except as to disputes which are not within the jurisdiction of the engineer.” 
Who is to ascertain the amount payable to Mr. South for the amount of 
work already done before it waa taken out of his hands by the Corporation— 
perhape, properly taken out of his hands? Why clearly not the engineer. 

here are certain matters in that clause which would be in the jurisdiction 
of the engineer, but not this matter. It seems to me, therefore, that there 
is & matter in dispute between Mr. South and the Corporation which does 
not come within the jurisdiction of the engineer, but is a matter of dispute 
on which the Court has jurisdiction to appoint an arbitrator, which my 
brother Phillimore has done. Mr. Justice Phillimore asked the Corporation 
if they would reject the plant, &c., which Mr. South had put up on this 
ground, and time was given to the Corporation to enable it to make up its 
mind. The Corporation turned round and said, No, we will not," and 
then my brother Phillimore upset the Master, and set aside his order 
and ordered an arbitrator to be appointed. I think that that order was 
right under the circumstances, and that the appeal should be dismissed, 
with costs. : 

Lord Justices RIGBY and COLLINS fully agreed. 

Mr. JONES: Will your Lordships specify the matter the arbitrator is 
to deal with ! 

Lord Justice SMITH : No (laughter). 
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POSITION AND PROSPECTS OF ELECTRIC TRACTION IN THE UNITED KINGDOM. 


The present position of the electric traction industry in the 
United Kingdom is decidedly one of great briskness, and the 
prospects are much more encouraging even than they were at 
the beginning of the year, and promise a long period of great 
activity in the construction of new electric tramways and rail- 
ways. Some idea of the amount of work that has already 
been done in the United Kingdom may be gathered from the 
following list of complete lines in operation, which have been 
described in The Electrician :— 


Brighton. . Sept. 1, 1883 | Bristol Kings wood. . Oct. 18, 1895 
Giant’s Causeway ...... Oct. 27, 1883 | Coventry ............... Nov. 22, 1895 
Blackpool Sept. 10, 1886 Dublin Dalkey Jan. 17, 1896 
Sboreham— W. Brightn. July 29, 1887 Douglas Head Dec. 4, 1896 
Ryde Pier Feb. 15, 1889 | Bristol -Eastville...... Feb. 5, 1897 
Carstairs .................. May 10, 1889 | Leeds Nov. 12, 1897 
Birmingham — Bourn- r Dec. 24, 1897 

brook _................. July 25, 1890 | Dublin—Clontarf...... Dec. 24, 1897 
Southern Pier Elec. Ry..Aug. 22, 1890 | Kidderminst'r-St'rp'rtMay 20, 1898 
City & S. L. Railway ...Nov. 7, 1890 | Hartlepool............... June 19, 1898 
Guernsey April 5, 1891 | Halifax .................. July 8, 1898 
Eels... Oct. 50, 1891 | Waterloo and City ... July 15, 1898 


Middlesbro’ — Stock- 
ton—Thornaby ...... July 29, 1698 
Douglas-Laxey-R'ms'yAug. 8, 1898 


Liverpool Overhead Ry.Feb. 10, 1893 
Douglas—Laxey y Aug. 17,1894 
Snaefell Mountain ...Sept. 13, 1895 


were connected with both underground and surface work; the 
Вкозн Co. at Dover and Kidderminster ; the THAMES IRONWORKS ; 
besides the following firms associated with American manufactures, 
viz., the British THoMsoN-HousroN Co., the WrsriNGHOUsE Co., 
and Messrs. R. W. BLACKWELL AND Co. We must not forget to 
mention the Ввітізн ELEctric Traction Co., who are actively 
engaged in the promotion of new electric tramways and railways 
all over tbe country, although not actually engaged in manufac- 
turing and construction work. 


Overhead Trolley Equipment, Bonds, &c.— The overhead trolley 
system stands facile princeps among electric traction systems, and, 
indeed, claims the lion’s share of the work. The number of British 
firms who undertake the manufacture of overhead trolley equip- 
ments, bonds, & , is comparatively small, but among these we may 
mention the ubiquitous Ковевт W, BLACKWELL AND Co.; MACART- 
NEY, McELRoy AND Co.; and Messrs. W. Е. Dennis AND Co., who 
have all done a very large amount of this class of work. 

Poles, Rails, Points, &c.— Although competition with British 
manufacturers is not altogether abeent, contracta for these details 
remain largely in the hands of British makers. Among these 
Messrs. ASKHAM Bros. AND WiLsoN, the Barrow Hematite Co., 
Ko., are carrying out large contracte, and have done во in the past 
for rails, bonds and special work in tramways and light railways ; 
and Messrs. Јонх SPENCER, Messrs. MACFARLANE AND Co., the 
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In order to show the enormous amount of work that is 
being done in connection with electric traction at the present 
time, and to give some idea of the great variety of industries 
affected, and the large number of firms who are engaged 
in this work, we have prepared below some account of 
the various departments of electric traction constructive 
work :— 

Complete Railways and Tramways.—The number of British 
and American firms who have actually undertaken complete equip- 
ments for railways and tramways in the United Kingdom is consider- 
able, and is increasing every month. Among these we may notice 
Messrs. MATHER AND Prarr, who supplied plant for the City and 
South London Railway, the Fleetwood inter-urban line, the Douglas 
(Isle of Man) line, &c. ; the ELECTr IC Construction Co., who were 
prominently connected with the equipment of the Liverpool Over- 
head Railway and several later electric tramway projects ; Mesars. 


SIEMENS Bros, AND Co., who built the earliest locomotives for the . 


first underground railway in London, as well as for the Waterloo and 
City Railway; Messrs, Crompton AND Co., who from the earliest 


MANNESMAN TUBE Co., ће LEEDS STEEL Works, HAprFIELD's STEEL 
Founpry Co., and Messrs. Morris, TASKER AND Co. have supplied 
many thousands of centre and side poles for various systems of 
overhead trolley construction. 

Cars and Locomotives.—There is a considerable opening for 
British industry in the special manufacture of electric cars and 
locomotives, either the complete vehicle, the car body, or the 
special form of truck which electric traction renders necessary. 
Among British makers engaged in this work we may mention 
SIEMENS Bros. anv Co., CROMPTON AND Co., the BRUSH Company, 
MATHER AND PLATT; and the ELECTRIC Construction Co., for loco- 
motives and motor cars; and MILNES AND Co. and Dick, KERR 
AND Co. for tramoars. In this country the short double deck rigid 
truck car is more popular for tramways than the Pullman type of 
American car on double bogies, but this latter is gaining ground, 
and with the inevitable increase in the volume of trattic to be 
handled by electric lines will, we think, become increasingly 
popular here. The trucks commonly used on both kinds of car are 
exemplified by the Peckham cantilever and bogey trucks shown in 
the accompanying illustrations. | 
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Car Motors.—Electric traction has developed a distinct type of 
electric motor, partly from the necessity of withstanding the heavy 
wear and tear, and partly in order to provide a motor without any 
external field, since heavy stray fields would be objectionable on 
account of their effect on passengers’ watches, &c. Among the 
English firms who have supplied railway and tramway motors 
are Messrs. SIEMENS Bros. AND Co., CROMPTON AND Co, the 
ELECTRIC CONSTRUCTION Co., the Brusa COMPANY, MATHER AND 
PLArr, while from America we obtain the Тномзон- Носзтом, 
WESTINGHOUSE, and WALKER types of motors. The gearless motor 
for tramway work has not yet arrived, and it is doubtful if it 
ever will, but for heavy railway work ungeared motors have 
been very successfully used in this country. 


Cables.—In British traction work, cables are usually provided 
both for the supply and return. Notwithstanding that the return 
current is thus provided with an insulated conductor, care has to 
be taken to keep down electrolytic and other objectionable effects 
of stray currente. In connection with this branch we may men- 
tion that the British INsuLATED WIRE Co. has recently introduced 
an ingenions system of laying cables for tramway work, the object 
being to do away with the electrolytic action of return currents on 
the tramway cable and its lead covering. "The lead-covered cable 
is laid in earthenware troughing of substantial section, the trough- 
ing being provided with small bridge pieces at intervals to keep the 
cable clear at the bottom of the troughing, which is then filled up 
with a pitch composition, and a substantial cover securely fastened 
on thetop. In this system, therefore, there is copper, paper and 
lead in the cable itself, with pitch and earthenware as a protection, 
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in the early days and have successfully stuck to the practice ever 
since; also the British INsuULATED WIRE Co., whose latest and 
undoubtedly excellent conduit we describe in the previous 
paragraph; and the CaLLENDER Co, 

Batteries.—Engineers are divided as to the advantages of using 
batteries on tramway circuits, but there is no doubt that they have 
been used with great success on many lines. The E.P.S. Company’s 
battery at Liverpool is one of the largest in the world for tramway 
work. The CHLORIDE SYNDICATE have constructed а large number of 
storage batteries, notably at Leeds and the Isle of Man. The Tupor 
ACCUMULATOR Co's. battery is also a well-tried accumulator for this 
class of work, and other makers are the D.P. Barrery Co., 
Messrs. PRrTCHETTS AND GOLD, and the HART SECONDARY BATTERY 
SYNDICATE. 


Dynamos.—Upon the reliability of the tramway generator the 
success of a tram line must depend as much as upon any other 
detail, if not more. Indeed, reliability must be placed in front of 
economic working. Manufacturers everywhere have paid special 
attention to the construction of railway generating plant. Among 
the firms who have done this are SIEMENS Bros. AND Co., MATHER 
AND Piatt, ELECTRIC Construction Co., the Ввозн CoMPANY, 
P. К. Jackson AND Co., CROMPTON AND Co. and THoMas PARKER 
(Limited); while, of course, the generators from America supplied 
by the WEstTINGHOUSE and Britiss THomson-Hovuston Co.'s are 
also well known. There is a considerable opening for polyphase 
generators in regard to long traction lines in the future, and it 
is probable that great development in this class of generator will 
shortly have to be recorded. 
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which renders the job practically imperishable. The CaLLENDER Co. 
are doing extensive work in laying cables for tramways in this 
country, and are introducing a variety of systems adapted to 
various classes of work and to varied local conditions. Their 
work is so well known among electrical engineers and to the 
general public, that a detailed account of these systems would be 
superfluous, Other leading firms supplying cables of excellent 
quality for traction work, and whose manufactures may be 
thoroughly relied upon, are Messrs. SIEMENS BROS. AND Co., 
the TELEGRAPH MANUFACTURING Co.. the SiLvERTowN Co., 
HENLEY’s TELEGRAPH Works Co, W. T. GLovER AND Co, 
W. F. DENNIS AND Co., CoNNoLLY BROS., JOHNSON AND PHILLIPS, 
and the Société р’ EXPLOITATION DES CABLES ELECTRIQUES. 

Cable Conduits.—Some cables go in conduits, others are buried 
by the ** undertakers," Where a conduit is to be provided engineers 
cannot do better than employ one or more of the following firms, 
viz., Messrs, DoULTON AND Co., whose excellent stoneware conduits 
are largely in demand; Мезагв. JOHNSON AND Рниллрг, who have 
a well-known ''Bnuooks" system of oil insulation conduits ; 
Messrs. CROMPTON AND Co., who laid bricks in the form of conduits 


Steam Engines.—A considerab'e variety of type of steam engine 
is in use for tramway. work. These may be divided into high speed 
engines, of which Messrs. WILLANS AND ROBINSON, Messrs. BELLISS 
AND Co. and the Brusa Company have supplied large numbers, 
and low speed engines, either geared or direct-coupled. Among 
makers of low speed engines we may name Messrs. GALLOWA VS. 
Joun FowLER AND Sons, MARSHALL, SONS AND Co., PLENTY 
AND Co., McLaren AND Co.; the MikRLEES WATSON AND 
Yaryan Co., Messrs. CLARKE, CHAPMAN AND Co, ALLEY AND 
MACLELLAN, BUMSTED AND CHANDLER, CLAYTON AND SHUTTLE- 
WORTH, DAVEY, PAxMAN AND Co., RANSOMES, SIMS AND JEFFERIES, 
W. H. ALLEN, Son AND Co., Rosey AND Co., Ruston, PROCTOR 
AND Co, RicHarp HoRNsBY AND Sons, ALEX. SHANKS AND Son, 
CLENCH AND, Co. and Ввожетт, LINDLEY AND Co. are also manu- 
facturing high speed engines suitable for traction work. The 
Westinghouse engine is also being used in the United King- 
dom. Messrs. ROBERT W. BLACKWELL AND Co. have introduced 
here the horizontal direct-coupled steam engine of MACINTOSH, 
SEYMOUR AND Co. and the ALLIS engines, the last named being also 
made in the vertical pattern. A well-known rotatory form of 
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gteam engine is manufactured by C. A. Parsons AND Co., and is 
Jargely used in power stations. 

Boilers.—Steam generation is a problem which had been fairly 
well threshed out by electrio light engineers in this oountry before 
the advent of electric traction, and the types of boiler employed 
are very similar in the two cases. The Babcock-Wilcox water- 
tube boiler is largely used, as also is the Economic" boiler of 
Mesars. Davey, Paxman AND Co., while Messrs. Ruston, Procror 
AND Co. manufacture a form of return tube boiler which is doing 
good service in power stations. Some engineers prefer the Lan- 
cashire type of boiler, as having a greater capacity for steam 
generation, and among the firms who are working this type of 
boiler for traction work we may mention Messrs. Ковкү AND Co., 
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of small details, and Messrs. HoLDEN AND BROOKE are doing 
good service in supplying first-class equipments of steam traps, 
steam dryers, and anti-primers, purifiers and auxiliary plant of all 
descriptions. Plant for producing forced draught in the boilers 
is a matter of great importance where rapid steam production at 
short notice is required, a condition which is often to be met with 
in tramway power stations. The centrifugal type of fan is exten- 
sively patronised, and it will be seen in the article describing the 
Chicago railway that the Sturtevant fan is used there. This par- 
ticular make of fan is also being largely adopted for British power 


stations, and is supplied in this country by the STURTEVANT 
ENGINEERING Co. [ 
details of steam auxiliary plant of all descriptions, including valves, 


he Crossy STEAM Gace Co. supply high-class 
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YATES AND Thou, GaLLoways, JOHN FowLER AND Co. (Leeds), 
TiNKERS (LrurTED), and CLARKE, CHAPMAN AND Co. 

Auxiliary Steam Plant.—There is much variety in the auxi- 
liary steam plant necessary in a modern electric power station. 
The practice of driving pumps by steam is not always resorted to, 
many engineers having а preference for the electric pumps manu- 
factured by the ELECTRIC Construction Co., while others adopt 
the direct duplex form of pump manufactured by the WogTHINGTON 
Pumpine ENorNE Co., the BLAKE AND KNowLEs Steam Pump 
Works, the popular pe supplied by the PursoMETER ENor- 
NEERING Co., and W. Н. WILLCOX anp Co. Considering the 
immense importance of supplying to the boilers constant feed 
which is not liable to break down, the advantage of adopting 
reliable steam or electrically-driven feed pumps is of greatest 
importance, and engineers should invariably adopt the manufac- 
tures of the best firms in this class of business. The success 
of steam plant not infrequently depends upon the smooth working 


gauges, Ko. Lubricators and general engineering stores are a 
feature of the business of Messrs. W. Н. WiLLCox AND Co., and 
the UNITED Assestos Co., both of which firms, with Mesars. 
ENGELBERT AND Co. and Messrs. SNowvon, Sons AND Co., supply 
lubricants to the majority of power stations. 

Condensers.—The economy of condensing has led to the 
adoption of condensers in the majority of power stations. Ok the 
various types of surface condensers those made by the WoRTHINGTON 
PUMPING ENGINE Co., Messrs. LEpwARD AND Co., Messrs. KIRKALDY 
AND Co., the WHEELER CONDENSER AND ENGINEERING Co., Messrs. 
CLencH AND Co., and Messrs. W. Н. Auten, Son AND Co. are 
extensively used. The Ejector " condenser, owing to its compact- 
ness and efficiency, is also very largely used, the favours being 
distributed between the Ejector” condenser of Messrs. LEDWARD 
and that of Messrs. KónTING Bros. 

Gas Engines.—In this department of electric power work, the 
names of Messrs. CrossLey Bros. stand pre-eminent. Other firms 


include Messrs. Rosey AND Co., TaNavxs (Ілмітвр), Dick, Kerr 
AND Co, and J. E. Н Ax DREW AND Co. The Dowson Economic 
Gas AND Power Co. supply gas-generating plant for these engines. 


Turbines and Water Wheels. Water power is not extensively 
available in this country, but for localities favoured with this 
source of power, engines are supplied by the following firms :— 
Messrs. GILBERT GILKES AND Co., CARRICK AND Rrrenrg, Е. NELL, 
S. Howes, FRASER AND CHALMERS, and W. GUNTHER AND Sons. 


Switchboards, Instruments, &c.—While many manufacturers 
contract for the supply of entire switchboards, others manufacture 
only the switches and instruments which are mounted upon them. 
Among the firms supplying instruments, switches and complete 
equipments in this class of plant may be mentioned the TELEGRAPH 
MANUFACTURING Co., the ELEcrRIC CONSTRUCTION Co., the Ep1son- 
Swan Co., the SILVERTOWN Co., Messrs. SIEMENS, Bros. AND CO, 
CROMPTON AND Co., DORMAN AND SMITH, NALDER BROS. AND Co., 


EVERSHED AND VIGNOLES, О. BEREND AND Co., NALDER BROS. AND 
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Тномрхох, ELIIorr BROS., DRAKE AND СовнаАм, J. H. HoLuzEs 
AND Co, JAMES WHITE, WILLIAMSON AND Joszrh, the GENERAL 
Evectric Co, Н. M. Satmony AND Co., J. Davis AND Son, 
SPAGNOLETTI AND Crookes, A. P. LUNDBERG and VERITY's, 
LiwiTED; also the ELECTRICAL Power SToRAGE Co., the BRUSH Co., 
the WeEsTINGHOUSE Co. and the British THomson-Hovuston Co. 


Meters.—It frequently happens that the power station is owned 
by a body different from that owning the tramway, and power is 
metered out from the station to the line. The types of meter 
extensively used for this purpose are somewhat varied, and include 
the well-known meters of FERRANTI, THOMSON, ARON, CHAMBER- 
LAIN AND НООКНАМ and SCHALLENBERGER. 

Auxiliary Electrical Plant.— Besides the plant and apparatus 
directly required for traction work, there is a good deal of electrical 
apparatus that is used contingently, such, for instance, as where arc 
lamps are placed on trolley poles. The enclosed arc lamps of the 
Davy ELECTRICAL Construction Co. and the Janpus CoMPANY are 
being largely used in this connection, as also are the open types of 
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arc lamp manufactured by Messrs. CROMPTON AND Co., the BROCkIE- 
PRTL Со. and Messrs. JOHNSON AND Рипллрз. For the interior of 
cars and power stations, &c., glow lamps are more commonly 
used, the Ediswan, Sunbeam, Stearn, Robertson, Pope and similar 
as of high candle-power being in general favour. It is one of 
the blessings of electric traction that it enables cars to be lit with 
& profusion of good light instead of by dingy oil lamps, a blessing 
that is specially appreciated by the public who ride in tramcars. 


While the foregoing summary of the work which is being 
done in connection with electric traction enterprise in this 
country does not pretend to give a complete account of all 
the firms who are engaged in this work it may be taken as 
fairly representative of the various departments and of the 
leading firms engaged in these. There are naturally a large 
number of non-electrical industries which from lack of space 
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Circuit- Breaker. 


———— 


we are unable to mention, and as the applications of eleotricity 
for traction work, both on rails and on ordinary roads, become 
more and more extended the number of firms working in each 
department, as well as the number of these departments, must 
inevitably increase. We can conclude this short resumé by 
assuring our readers that at no time in the history of elec- 
trical engineering have the prospects of any department been 
brighter than they are to-day. 


M M—— —À——— — — ——ö ü — —— 
— — 


“Modern Opera Houses and Theatres. — This portentous 
work, of which Mr. Edwin O. Sachs is the author, is in three large 
volumes, 23in. by 16in., containing in all 450 pages of text, 220 
plates and 1,050 diagrams, is announced as now ready. The work, 
which contains special matter relating to lighting, heating and 
ventilation of theatres and public halls, is published by Mr. T. 
Bateford, 94, High Holborn, W.C. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, I, 2 and 3, Salisbury. court, Fleet- 


street, London :— 
NOW READY. 


% ELEOTRIOAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subj from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 


e Author ho that, besides Tel ph and Telephone Engineers, it 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of Bent and power. The localisation of faults has been very mly 

in which the various meth 


investigated, including the different d 
are affected by the presence of a second fault or of де leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 

"SuBMARINB CaABLS-LAYING AND RmPAIRING."—By Н. D. Wilkinson 
M. I. E. E., &o., fully illustrated; price 12s. 6d. 

‘ THB STUDENTS’ GUIDE TO SUBMARINE CABLE TzsTING."—A new work 
by Messrs. H. K. O. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 68. net; abroad, бв. 8d. This work is intended to serve as a 
guide to operators already in the tel ph service, and to those who desire 
to enter that service. e t cable companies now insist that their 
operators and probationers pass certain examinations in electrical 
snbjecta. The book is very fully illustrated. Second Edition ready in 
November. 

"PRACTICAL NOTES FOR ELECTRICAL STUDENTS."—By Messrs. A. E 
Kennelly and Н. D. Wilkinson. Price ба. 6d., post free. 

„ ELzOTRO-OHzWMISTRI."—By Dr. G. Gore. Third Edition. Price 2s., 
post free. 

“ Егвотво Morva Power,” by Albion T. 
latest information respecting the application of electric energy to minin 
and general power transmission in which the author has 
much experience. The book is well prin on good paper, and contains 
290 illustrations. Price 10s, 6d., post free ; abroad, 11s. 

„ LABORATORY Nores AND Forms.”—With the above title we have ready 
the New Edition of a set of 40 Elemen and Advanced Exercises for 


Snell contains the 


use in Electrical Engineering ese have been pered 
Ur. J. A. Pleming, and will be found of t service to Teachers. Dena 
strators and Students. The object of this series is the saving of the time 


of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sete of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 58. 6d. net. e complete 
веб of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128, net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each, 
NOW READY.—The cheaper edition of Dr. J. A. Fleming's ‘Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa гапе for а cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Fo 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with lees space for tabulated records, are issued at half 
the price of the original set, 
„5 тава Боо шо ЗРАСЕ WITHOUT WIRES 
Y ELEOTRIO WAVvES."—By Dr. О. оо, Wi many original illustra- 
tions. Enlarged Edition, 2s. 6d. net, 23. post free. ý : 
Inn INCANDESCENT LAMP AND ITS MANUFACTURE.” —This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8 


„TH Steam ENGINB INDICATOR AND INDICATOR DIAd RAM. — Edited 
and enlarged by W. Worby Beaumont. Price За. 6d., post free. 

"THE Арт OF ErzorBOLYTIO SEPARATION OF METALA."—A, second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

“THe MaNuFACTURE Or Execraio Ілонт Олввонв.” — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated. 
price 18. 6d. ; post free, 1s. 9d. 

"IHE BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH, 1896-97.’ 
A valuable, up-to-date compilation. Being an attempt to clasify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information ing upon the whole subject of electrical 
discharge research. Price 5e., post free; abroad, 5s. 3d. 

‘“‘LOOALISATION OF Favutts IN ELzOTRIO Ілонт Marws."—By Е. C. 
Raphael. Price 5s., post free; abroad, бе, 6d. Prospectus on application. 


“ ELECTRICAL ENGINEERING FORMULAE," а pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour ; price 7s. 6d. ; post, 78. 9d. ; abroad, 8а. A 
fine paper edition with wide margins for notes can also be supplied. 
n ; post free, 13а. ; abroad, 13а. 6d. New Edition in the press. 

Im ALTERNATE CURRENT TRANSFORMER,” Vol I.—By Prof. J. A. 
Fleming, M.A., D. So., F.R.S. New Edition. Price 12s. bd., post free. 
Vol. II., price 12a, 6d. post free, is also ready. 

* ELEOTBIO LAMPS AND ELEOTRIO LIGHTING," 
M. A., D. So., F. R. S., is handsomely bound, and 
tions, designs, initials, &o. Price 78. 6d., post free. 
Lei Fontan “Pros lee 1а ove, L. K. 2 р Бы ЧЫЙ 

„II., E oe. Price, s cover, 28. 2d. eao t free ; 
2s. 9d. Single Primers, 3d. auch; poet free. . in 


Prof. J. A. Fleming, 
of original illustra- 
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'"ELROTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., price 
198. 6d. ; post free, 13s. 

«Овом ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book.—An important announcement in connection with the 1899 
issue of the Big Blue Book will be found in an advertisement 
on another page of the present issue, to which our readers will 
please refer. 


TENDERS INVITED. 

Extension of Time.—The Salford Electric Lighting committee 
invite tenders for the supply and erection of the following : (5) 
boilers, (2) engines, (3) dynamos, (4) boiler feed-pumps, (5 
mechanical stokers, (6) superheaters, (7) economisers, (8) con- 
densers, &c., (9) steam and water pipes, (10) cranes and weighing 
machines, (11) tanks, &c., (12) switchboards, and (13) booster. 
Further particulars are given in an advortisement in another 
column, and specifications, forms of tender, &c., may be obtained 
from the borough electrical engineer (Mr. C. L. Turner), Walness- 
road, Broughton. Tenders, addressed to the chairman of the 
Electricity committee, must be delivered at the offices of the town 
clerk (Mr. Samuel Brown) Town Hall, Salford, by Dec. 15, not 
Dec. 1, as originally advertised. 

Tenders are invited by the Board of Control, Dublin, for the 
supply of the necessary plant, wiring, &c., for the electric lighting 
of Richmond District апае Asylum. Plans and specifications 
can be seen at the offices of the electrical engineer, Mr. Walter 
Leake, 51, Victoria-buildings, Manchester, and of Mr. W. H. Byrne, 
20, Suffolk-street, Dublin. Further particulars are given in our 
advertisement columns, and tenders addressed to the secretary (Mr. 
5: Williams), Custom House, Dublin, must be in by 10 a.m. of 

вс. б. 

The Beckenham District Council invite tenders for the supply of 
the following electric lighting plant :—({a) Water-tube boilers and 
economiser ; (b) steam alternators, transformers and switchboard ; 
(c) pipework, feed pumps, overhead tank, feed-water heater, &c. ; 
(d) arc lampe, lamp posts, &с. ; (e) cables and street work ; and (f) 
travelling crane. Specifications, &c., can be obtained after the 
21st inst. from the consulting engineers (Messrs. Wilson and 
Story), 66, Victoria-street, London, S.W. Further particulars are 
set out in an advertisement elsewhere, and tenders mus“ be sent to 
the clerk to the council (Mr. F. Stevens) by noon of Saturday, Dec. 17. 

The Shanghai Council also invite tenders for a concession, 
for a period of 30 years, for the exclusive right of establishing and 
working a telephone system in Shanghai. Further particulars are 
set out in an advertisement on another page, and plans may be 
seen, and particulars obtained on application to Messrs. John Pook 
and Co., 8, Jeffrey’s-square, St. Mary Axe, London, E.C. Further 
information may be obtained on application to Mr. Charles Mayne, 
municipal engineer, Shanghai, whose telegraphic address is 
* Dynamo Shanghai.” Tenders must be sent to the secretary 
(Mr. J. O. P. Bland), Shanghai, by noon of Friday, March 31. 

The Shanghat Municipal Council invite tenders for a concession 
for constructing and working about 23 miles of electric tramways 
on the trolley system in the streets of Shanghai. Tenderers can 
obtain particulars on application to Messrs. John Pook and Oo., 
8, Jeffrey's.square, St. Mary Axe, London, E.C., and all further 
information can be obtained on application to Mr. Charles Mayne, 
municipal engineer, Shanghai, China. Tenders have to be sent in 
to Mr. J. O. P. Bland, secretary, not later than noon of Wednes- 
day, March 15, 1899. Some further particulars will be found in an 
advertisement on another page. 

As announced in our advertisement columns, the Directors of the 
Great Northern Railway Co. invite tenders for the supply of new, 
and the purchase of old, stores for 12 months from Jan. 1. The list 
of contracts and separate forms of tender for each may be obtained 
on application to Mr. Weeks, Stores Superintendent, "Doncaster, 
by whom all information will be furnished. Patterns will be 
exhibited at the Stores Department, where they may be inspected 
from 21st inst. to 5th prox. inclusive. Tenders, addressed to the 
Stores Committee, must be sent to the Company's offices at King's 
Cross, London, N., by 10 a.m. on Tuesday, Dec. 6. 

The Glasgow Corporation invite tenders for supplying switch- 
boards and instruments at the new electricity works, Port Dundas. 
Tenders to town clerk (Sir J. D. Marwick) by Dec. 5. 

The Glasgow Corporation also invite tenders for the supply of 
about 800ft. of cast-iron pipes (2lin. diameter) and certain cast- 
iron pipes (22in. and 29in. diameter), with special castings, for the 
Port Dundas electricity works. "Tenders to town clerk by 22nd inst. 

The Corporation of Blackpool invite tenders for trolleys, trolley 
wire and other material in connection with the conversion of their 
present conduit to the overhead system. Tenders by Nov. 22. 

The Dublin United Tramways Co. invite tenders for the supply 
of general stores, including electrical supplies, car fittings, iron- 
mongery, &oc.. for the year 1899, Tenders to the chairman of the 
Company, 9, Upper Sackville-street, Dublin, by 6th prox. 
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The Electric Lighting committee of the borough of Middlesbro’ 
require tenders for the supply and erection of the following 
lant :—(a) Lancashire boilers and accessories, mechanical stokers, 
eed pumps, injector, economiser and electric motor; (b) slow 
speed steam dynamos and accessories ; (c) condensing plant and pipe 
work ; (d) overhead travelling crane ; (e) switch and instru- 
ments; (f) accumulators ; (g) trenching, cables, &o. ; (Л) meters. 
Tenders to Mr. Geo. Bainbridge, Municipal Buildings, Middlesbro’, 
by Nov. 29. 

The Leatherhead District Council invite offers from persons 
willing to take over their Electric Lighting Order (1898). Offers 
to Council Offices, Leatherhead, by Nov. 21. 

The Great Northern Railway Co. (Ireland) require tenders for the 
erection of an electric power station, brick chimney, &., at Sutton, 
Co. Dublin. Tenders to secretary by Dec. б. 

The Waterloo-with-Seaforth (Lancs.) District Council require 
tenders for the supply of 16 arc lamp columns and carriers. Ten- 
ders to Town Hall, Waterloo, by noon 26th inst. 


The Wincanton (Bath) Parish Council require tenders for public 
lighting, with gas or other illuminant, for one year from Nov. 30. 
Tenders to clerk by 26th inst. 

Tenders are invited by the municipal authorities of Aurich for 
the erection of an electricity supply station, coal, gas or acetylene 
gas works in the town. Plans and tenders to Der Magistrat der 

tadt Aurich, Germany. 

The municipal authorities of Anzin (Nord) invite tenders until 
the 28th inst., for the concession for the lighting of the town by 
electricity or gas for 40 years. Tenders to La Mairie d’Anzin 
(Nord), France. 


TENDERS RECEIVED AND ACCEPTED. 


The Bournemouth Corporation have received the following 
tenders and schemes in connection with the requirements recently 
advertised. Mr. F. W. Lacey, M. Inst. C. E, is borough engineer 
and surveyor :— 

1. For the supply and fixing of a steam pump, donkey pump and surface 
condenser : — 

Goddard, Massey and Warner (simple condensing engine) (accepted) £515 


Ditto (compound condensing plant) ..... 1,027 
Worthington Pumping Engine Co. (compound condensing) ...... 648 
Ditto (triple expansion condensing) 698 
Pulsometer Engineering Co. (compound condensing) ))) 580 
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Tangyes, Limited (simple condensing) 
2. For forced draught to existing boilers at Bournemouth pumping 
station :— 
Goddard, Massey and Warner (accepted) ..................... £120 10 
$. For the supply of steel masts for arc lamps for the square and pier 


approach :— 
fin. metal, each. 
John Spencer, Limited (accepted) ...... £120 e 
McDowall, Steven and Co. (Limited)... 230 


The Rathmines and Rathgar (Dublin) Township Commissioners, 
on the recommendation of the consulting engineer (Mr. R, Ham- 
mond), have accepted the following tenders for the plant for the 
township electricity works :— 

Boiler House Plant (three 30ft. by 80ft. Lancashire boilers and acces- 
sories, mechanical stokers, feed pumps, injector, economiser, electric motor). 
—R. Taylor and Sone, £2,924. 

Engine House Plant (one 300 kw. and one 150 kw. high-speed steam 
dy namos, and acceseories, motor transformer, spare parts, &c.)—Mather and 
Platt, £6,386. 

А ee (10 ton overhead travelling crane).—Higginbotton and Mannock, 


Switchboard and Instruments.—James White, £1,181. 

Accumulators.—Tudor Accumulator Co., £1,958. 

2 round Work (trenching, cables, &c. ).— British Insulated Wire Co., 

Meters.—8, Z. de Ferranti (Limited), £500. 

Messrs, Gray and Palmer’s tender for wiring the jetty shelters, 
at Gt. Yarmouth, for £29. 12s. has been accepted by the Town 
Council. 

The Tunbridge Wells Town Council have accepted the tender of 
Mr. T. Ashby Wood, for wiring the new offices of the electrical 
engineer, sanitary inspector, &., at £21. 12s. 

The Winchester Guardians have accepted the tender of Messrs. 
Dicks and Son for wiring the workhouse, for £166. There will be 
162 lights, and current is to be taken from the mains of the local 
electric light company. 


The Electricity committee of the Hull Corporation have accepted 
the tenders of Messrs. Thomas Parker (Limited) for the supply and 
erection of switchboards, transformers and motor generator at 
£3,350, and that of Measrs. Siemens Bros. and Co. (Limited) for 
cables, &c., at £10,654. 16s. The contract for the supply of condensers 
and steam, water and exhaust pipes been given to Messrs. 
Barker and Aspey, at £915. 15. 4d. All the contracts are in con- 
nection with the East Hull extension. Orders for the supply of a 


Jin. metal, each. 
. £130 


750 1. H. P. steam engine and a 450 kilowatt dynamo have been 
placed with Meesrs. W. H. Allen, Son and Co. and Thomas Parker 
(Limited) respectively. 


APPOINTMENTS VACANT AND FILLED. 


À technical instructor is required for the Thomason Engineering 
College, Roorkee, India. Further particulars are given in our 
advertisement columns, and applications must be sent in, on forms 
to be obtained from the Director-General of Stores, India Office, 
Whitehall, London, S.W., not later than 28th inst. 

The Vestry of St. Mary, Newington, London, require a resident 
electrical engineer to take charge, under the superintendence of the 
consulting engineers (Messrs. Kincaid, Waller and Manville), of 
the erection of the machinery at their electricity generating station. 
Salary £250 per annum. Further information is given in an adver- 
tisement in another part of the present issue, and applications must 
be sent to the clerk (Mr. L. J. Dunham), Vestry Hall, Walworth- 
road, S. E., by Friday, Dec. 2. 

The Holborn Guardians require an engineer capable of managing 
an electric lighting installation, steam laundry machinery, &c. 
Salary, £2. 5s. per week. Further particulars are given in an 
advertisement elsewhere, and applications, on forms to be obtained 
from the Master of the Workhouse, Shepherdess-walk, City- 
road. N., must be sent in by Wednesday, 23rd inst. 


Mr. F. G. Holden, B.A., has been appointed resident engineer 
to the Scarborough Electric Supply Co. (Limited) There were 
51 applicants. Mr. Holden. since serving his time with Messrs. 
C. A. Parsons and Co., has been four yeara with the Cambridge 
Electric Supply Co., as first improver and subsequently as assistant 
general manager. Mr. E. P. Harvey, B.A., has been appointed 
to the vacancy on the Cambridge staff. 

Mr. E. E. Hoadley, chief assistant engineer at the Worcester 
Corporation electricity works, has been selected out of some 70 
арр icants for the post of electrical engineer to the Barking (Essex) 

rban District Council. Mr. Hoadley has previously held appoint- 
ments at the electricity supply stations at Islington (London), East- 
bourne and Chatham. 

Mr. Charles Stanley May has been appointed assistant-engineer 
at the new electric light station, Gibraltar. Mr. May served his 
apprenticeship with Messrs. Davey, Paxman and Co., at Colchester. 

Mr. S. E. Sanders, of Ealing, has been appointed assistant 
engineer at the Bedford electricity supply station. 


BUSINESS NOTICES. 


Mr. John S. Raworth notifies that his address for professional 
purposes is now 2, Queen Anne's-gate, Westininster, S. W., and that 
his telephone numbers are 678 Westminster and 16 Streatham. 


Mr. James Swinburne, consulting engineer, has removed from 
66, Victoria-street, to Grosvenor Mansions, 82, Victoria-street, 
London, S.W. (Telephone No. 292 Westminster.) 

The Blackman Ventilating Co., in consequence of their increasing 
business in the Midlands and the West, have opened new show- 
rooms and offices at 1, Colonade-passage, Birmingham. | 

In consequence of increase of business it has been necessary to 
extend the premises of Messrs. Cox Walkers, electrical engineers, 
Darlington. The works at Feethams and Houndgate are being re- 
constructed. 

The partnership of Messrs. Hófler, Raum and Co., art metal 
workers and designers, 18, Berners-street, London, W., has been 
dissolved so far as regards Mr. Wm. Hofler. 

Messrs. Mosses and Mitchell, of 68-71, Chiswell-street, London, 
E.C., desire us to state that they are now connected with the 
National Company's telephone system, their number being 437, 
London-wall. . 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The petition presented by the Sussmann Electric Miners’ Lamp 
Co. (Limited) for the winding up of the Electric Exploitation Co. 
(Limited) will be heard at the High Court on 23rd inst. 


A petition has been presented by Messrs. Lander and Larsson 
for the compulsory winding up of the United Ordnance and Engi- 
neering Co. (Limited), and will be heard at the High Court on 

inst. 


The final meeting of the shareholders of the Morecambe Electric 
Light and Power Co. (Limited) was recently held. The report of the 
liquidator showed that the gross assets had realised £3,423. 53. 7d., 
the bulk of which had gone in payment of debenture bonds and 
interest, and the rest in law costs, rents and wages. No assets 
were available for either unsecured creditors or Ordinary share- 
holders. 

Claims against E. W. Mayner and F. J. Hanford (trading as 
Mayner, Handford and Co.), electrical engineers, Co., 42 and 44, 


136 


THE ELECTRICIAN, NOVEMBER 18, 1898. 


James-street, Westminster, and Brighton Works, Redhill, are to 
be in by 30th inst. Mr. R. J. Ward, 2, Clement's-inn, London, 
W.C., is trustee. 

It has been resolved to wind up Dutton and Co. (Limited) volun- 
tarily for the purpose of reconstruction, and Mr, G. W. Bull, 
Worcester, has been appointed liquidator. Any claims against the 
company should reach Mr. Bull by Dec. 31. Particulars of the 
registration of the new company were given in our last issue. 

The first meeting of creditors in the failure of Claude Vautin, 
electro chemist and metallurgist, late of 3, Upper Hamilton- 
terrace, St. John’s Wood, N.W., and 66, Old Broad-street, E.C , 
was held on Friday last at the Bankruptcy Court, Carey-street, 


London. Mr. J. J. Saffery, C.A., 14, Old Jewry, E.C., was 
appointed trustee. The liabilities are given at £69,785. 14s. 10d. 
approximately, 


Mr. R. Charubin, of 110, Cannon-street, London, E.C., has been 
e receiver and manager of the Mannesmann Tube Co. 
(Limited and Reduced). The appointment was made by order of 
Mr. Justice Stirling on behalf of the debenture holders, and Mr. 
Charubin will in future conduct the business of the company on 
their behalf. Future communications for the company should be 
addressed to 110, Cannon-strect, and not to Landore. 


Personal.—Mr. H. G. Barnett has joined the staff of Mr. Lloyd 
Wise, chartered patent agent, as technical electrical assistant. 


Plant for Sale.—As announced in our advertisement columns, 
Mr. Wooller Jennings, 66, Thornton-road, Bradford, and George- 
street, Halifax, will sell by auction on Monday, the 21st inst., at 
11 a.m., the whole of the machinery, utensils, stock-in-trade and 
effects of an electrical contractor’s plant. Catalogues may be had 
р а auctioneer, and the plant may be seen four days prior to 
the sale. 


„Sunbeam Lamps.—A well got-up catalogue is issued by the 
Sunbeam Lamp Co., of Gateshead-on-Tyne, and 50, Fenchurch- 
street, London, E.C., in which many types of the Sunbeam Lamp 
are illustrated, described and priced. Tabulated particulars relat- 
ing to all sizes and voltages of these lamps are given. Copies of 
the catalogue can be obtained free by post. 


Watch Making Record.—In 1884 there was established at Kew 
an observatory for the examination and verification of scientific 
instruments with a special reference to watches, As evidence that 
the public have recognised the value of this important step, there 
is a large and increasing number of watches submitted to Kew, and 
a steady and marked improvement in the quality of the watches 
now offered to the public by the leading makers. In 1885, 
110 watches out of 302 submitted for Class A, passed the 
test, while in 1897 out of 680 submitted, 492 passed. Com 
5 for supremacy amongst the great firms became very 

een after 1884, and this led to the institution of a system 
of calculation of merit, and a maximum of 100 marks was 
awarded: 40 for absence of variation from correct time of the 
watch while in various positions, 20 for absence of variation in 
changes of temperature from 40°F. to 90°F., and 40 for absence 
of variation of daily rate while in changes of position and tempera- 
ture. The highest possible would consequently mean that no 
deviation from correct time was observed. Any watch perform- 
ing within a limit prescribed by the Observatory authorities is 
classed ** A, and for superior merit is awarded marks up to 80, and 
on obtaining this number is classed ‘А, especially good." Messrs. 
S. Smith and Son, of 9, Strand, London, have from the first been 
most successful in these tests, and in 1884 submitted a watch 
obtaining this highest distinction. From that time to the present 
strenuous efforts have been made to sv: piss this achievement, and 
after 14 years of incessant work, Messrs. Smith and Son have this 
month submitted a watch for test which has secured the extra- 
ordinarily high number of 88:1] marks. The watch is a gold, 
keyless, all-English chronometer, and the award establishes a 
record for English pocket chronometers. It can be seen at 9, 
Strand, and we are authorised to state that the mechanism of this 
watch and other watches of its class, will be willingly explained to 
those interested in the subject. In Tne Electrician for July 8th. 
we decribed the revolving escapement designed by this firm, and it 
is to the accurate measurement of time by this ingenious device 
that Messrs. Smith and Son attribute the high excellence obtained 
with their watches. It is felt, and reasonably so, that this success 
establishes a great advance in English horological science, and aids 
materially in elevating the English watch trade, which, although it 
has lost à large proportion of the demand for cheap watches, more 
than holds its own in watch movements of the highest class. A 
copy of a handsome catalogue of all-English watches, &c., will be 
supplied by Messrs. S. Smith and Son free of charge. 


„Buffalo Automatic Injector.—We have received from 
Messrs, Green and Boulding their latest catalogue of injectors, 
ejectors, metallic packings, boiler tubes, scrapers, air exhausters, &c. 


Electric Fittings Catalogue.—Messrs. Jas. Guthrie and Co., 9, 
Leather-lane, Holborn, E.C., forward a catalogue of electric fittings 
in hammered iron, copper, and plain polished and scratched brass. 


Engineers Diary.— We have received from the Indian and 
Eastern Engineer a useful diary for 1899. The diary contains a 
mass of statistical information useful to engineers, and is a reference 
book upon many subjects. It is well printed and forms a useful 
desk companion. 


Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Nov. 9 to 
Nov. 15, with the ports of destination :— 

Australasia—Brisbane, £40; Canterbury, £24; Freemantle, 
Melbourne, £143; Perth, £38; Sydney, £2,461; Wellington, £361. 
Belgium Brussels, £110; Ostend, £45. Brazil — Rio Janeiro, £8535 
(including £808 telegraph material). British Guiana—Demerara, £25. 
Canada—Santos, £68. Canary IJstands—Las Palmas, £15. Ceylon— 
Colombo, £33.  Chüi—Boca, £37. Denmark Copenhagen, £70. 
Egypt —Alexandria, £120. France—Boulogne, £39. German Hamburg. 
£120. Hollani—Amsterdam, £210; Flushing, £10. Hong Kong—£1,737. 
India—Calcutta, £111. Jta/y—Naples, £13. Japan—Moji, £1,700: 
Yokohama, £1,290. Madeira—£12. Norway—Christiana, £406 (includ- 
ing £391 telegraph cable). Russia—St. Petersburg, £358 (including £103 
telegraph material). South Africa—Cape Town, £141; Durban, £107; 
Port Elizabeth, £410, Spain—Santander, £20. Sweden—Gothenburg, 
£40. Uruguay—Monte Video, £27. West Ind ies Trinidad, £26. Total, 
£11,898 against £8,922 in the corresponding week last year (Nov. 10 to 
Nov. 16). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Bangor (Ireland).—The Drake and Gorham Electric Power and 
Traction Co. have brought forward a proposal for the construction 
of an electric tramway between Bangor and Donaghades. 


Basingstoke.—The four applications recently received by the 
District Council for consent to a provisional order have been 
refused, and the Council itself will apply for powers. 


Bradford Tramway Disaster.—Major Cardew has reported to 
the Board of Trade upon the recent fatal tramway accident which 
occurred on the Great Horton section of the Bradford tramways on 
Sept. 19 last. The report states that the Great Horton section isa 
new line recently equipped for electrical working. It is 2:8 miles 
in length, partly single and partly double line, with passing places 
and a continuous ascent, the average gradient being 1 in 24:16, the 
steepest 1 іп 14:24. There are two sharp curves, one of 506. radius 
(where the accident occurred) and one of 46ft, radius. This line was 
inspected on behalf of the Board of Trade on Aug. 23, 1898, by Major 
Cardew, and in his report on that occasion attention was called to 
the steep gradients and sharp curves, and the necessity of an 
efficient brake power being provided. Major Cardew also advised 
that the trailer cars should not be used on this section, but to this 
the Bradford Corporation objected, and the formal certificate of the 
Board of Trade for the working of the line has not (says Major 
Cardew's report under review) yet been granted. The report states 
that the accident occurred to reserve car No. 16 on the driver's 
first down journey that day, and the rails were greasy or slippery 
at the time. The driver had been a conductor on the steam trams, 
and commenced driving the electric car on Aug. 29 last, and had 
acted as driver a fortnight before the accident; the trolley pole 
was disconnected from the wires before the accident, and the hand- 
brake was found hard on the wheels badly flatted, and the electric 
brake not applied. So much was established by undisputed 
evidence. Conflicting evidence was given as to the usual speed of 
the cars, and the driver's statement was to the effect that 
before he lost control the cars had & speed of five miles per hour. 
Evidence on the subject of the position of the reversing lever 
and the controller was given by two electrical engineers wrell 
acquainted with electrical equipment of the car, who declared 
positively that the lever was at the ‘‘reversed” position, 
while the tramway manager, whose evidence was supported 
by the driver of the car, asserted that it was forward.“ It 
is pointed out that this matter is of some importance, because 
if the lever was at the reversed position the electric brake 
would be inoperative. A very important question (the report 
continues) was raised as to the sufliciency of the brake-power pro- 
vided on this line of tramway, and certain tests were carried out 
by an expert. In these tests two cars were coupled together, 
and were allowed to run freely for a distance of 72 yards down 
a gradient of 1 in 14:24. They were then stopped by the appli- 
cation of brake-power on one car only in distances, from the point 
of application, of 91 yards for the hand-brake kept on, 70 yards for 
the hand- brake applied intermittently, and 68 yards for the elec- 
tric brake. Afterwards similar experiments were made with one car 
alone, when the hand-brake brought the car to a standstill in 
36yds. 1ft., and the electric and hand-brake in combination in a dis- 
tance of 25yds. 1ft., and at a second test of 21yds. lft. The car was 
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afterwards run down the gradient under control, the electric brake 
being used on the second point of adjustment, which is what the 
drivers have been instructed to use, and was stopped in nine yards. 
These tests appear to Major Cardew to indicate very efficient brake 
power. Under the conditions the car must have acquired a velocity 
of about 20 miles an hour, and to stop it on the incline in 21yds. 1ft. 
requires a force of nearly one-quarter of the whole weight, applied 
in the opposite direotion to the motion. This, he considers, about 
the maximum retarding force that can be expected from any braking 
arrangement which depends upon friction Б зеп the wheels and 
the rails. Later a slipper-brake test was made under similar con- 
ditions to the above, the results being as follows :—Car allowed to 
run free on grade of 1 in 14:24 for a distance of 72yds. was then 
stopped— 

By slipper-brake alone in 1784yds. 

By hand ditto 64hyds. 

By electric ditto ó7yds. 
The car allowed to travel down the grade with electric brake on at 
second point stopped in about half its length, or, say, five yards. 
From these tests it appears that the slipper-brake alone, as now 
fitted, is the least effective of all as an emergency brake, to some 
extent due to the flat pitch of the screw by which the brake is 
applied ; but, considering the small fraction of the whole weight of 

e car that can be possibly brought to bear upon this brake, 
Major Cardew doubts greatly whether it can be made as effective 
an emergency brake as the other brakes which act upon all the 
wheels, and which, therefore, bring into play as a retarding 
force a friction due to the whole weight of the car. It has, 
however, an advantage in that it applies a surface of wood to 
the steel rail, the co-efficient of friction between wood and iron 
or steel being generally greater than that between iron and iron. 
The fact is that if & car be allowed to acquire such a speed as 
20 miles an hour on a steep gradient, no brake acting by friction 
on the running rails will stop it in a distance that could be con- 
Sidered safe. ere appears to be an impression that a slipper- 
brake is quite without influence upon the wheel brakes. This is 
not the case; whatever proportion of the weight of the car is 
utilised for the slipper-brake must be lost for the wheel brake, and 
it will be found that the wheels skid more easily on the application 
of the hand-brake if the slipper-brake be pressed down. More- 
over, to the extent to which the slipper-brake relieves the weight 
on the wheels it tends to increase the risk of the wheels leav- 
ing the rails at curves and facing points. The real advantages 
of the slipper-brake appear to be found in the use of a 
block of wood pressing on the rails, whereby a greater co-efficient 
of friction is secured, and the destructive action inseparable from 
the dissipation of energy by means of friction is to a great extent 
concentrated upon a cheap and easily replaceable fitting. The 
addition of this brake to those already provided also adds one more 
to the method of retardation available. There are, however, thrée 
methods available without it, viz., the hand-brake, the electric 
brake, and the reversal of the motors. Finally, Major Cardew is of 
opinion that the accident was due to the following causes :— 

1. That the cars were not run within the limit of speed of not 
exceeding six miles an hour on the down journey. 

2. The unfortunate combination of a driver with very little ex- 
perience ; a conductor with none at all, but with a little knowledge 
which is proverbially a dangerous thing; a slippery road; and 
extra pressure on the traffic, the driver certainly used the brake 
power provided in an injudicious manner. The conductor put on 
the hand brake, and thus deprived the driver of the full control of 
the brake power ; and he also caused the trolley to be disconnected, 
thus depriving the driver of the power of reversing, which might 
have prevented the accident. The brake-power was ample, and by 
means of the graduation of the electric brake the speed can be 
regulated with ease and certainty, provided that a speed of six miles 
an hour be not exceeded. He approves of the addition of a slipper 
brake—not, however, as an emergency brake, but as a brake to be 
continuously in use, since by it also exact regulation of speed can 
be obtained, and its use diminishes the strain on the motors and 
the excessive wear of the wheels. 

He adheres to the орош expressed in his report of inspection 
that the speed on the down journey should not at any point exceed 
six miles an hour, and that trailer cars should not be allowed on 
this line, and, if the requirements of that report are complied with, 
he recommends that the line should be certified by the Board of 
Trade as fit for traffic. 

Under the Council’s proposed tramway bill lines are to be con- 
structed to On and Queensbury, and from Foster-square along 
Kirkgate to Whetley Hill and Toller-lane. 


Bristol.—Mr. Geo. Pearson has been re-elected chairman of the 
Electrical committee for the ensuing year. At the last meeting of 
the committee it was explained that the whole of the plant 
required for the extensions at Temple Dack had not yet been 
obtained, and that further machinery would be needed to meet the 
Increased demand for electric current. The number of customers 
to date was 893. The equivalent number of 8-c.p. incandescent 


lamps applied for was 66,027. The number of customers actually 
connected was 870, with a total of 59,689 lamps. 

Calcutta.—The negotiations between the Corporation and the 
Calcutta Tramways Co. regarding the introduction of electric 
traction are at a standstill, as the Company refuse to accept the 
Corporation’s conditions as to length of lease and ultimate purchase 
of the undertaking. 

Canterbury.—The question of extensions to the electric lighting 
plant and mains has already been forced upon the Town Council, 
although they will not be in a position to supply current before 
January. At the last meeting the Electric Lighting committee 
submitted a report from Mr. R. Hammond recommending the 
expenditure of a further £8,000 in extensions. The chairman 
(Ald. Mason), however, explained that, owing to the increased 
demand for current, the original extension scheme was deemed 
insufficient, and Mr. Hammond has been instructed to submit a 
more comprehensive scheme which would entail an expenditure of 
about £12,000. 

Chelsea (London).—The Vestry has instructed Mr. Sydney 
Morse to make application on its behalf for a provisional order for 
the Kensal Town portion of the parish. 

Colchester.—The official opening of the electricity supply works 
is tu take place the first week in December. Orders are in hand 
for an equivalent of about 2,000 8-c.p. lamps. 

Colwyn Bay.—The electric lighting of the promenade has been 
discontinued until next season. А public meeting is to be held to 
consider the advisability of putting down plant for the permanent 
lighting of the streets. 

Crewe.—Messrs. Hopkinson and Talbot, successors to the con- 
sulting business of the late Dr. J. Hopkinson, have been retained 
as consulting engineers by the Town Council in connection with 
their proposed electric lighting scheme. 

Dudley-Sedgley Tramways.—The British Electric Traction Co. 
took over the control of these tramways on Friday last. It is pro- 
posed to reconstruct and equip the lines electrically as promptly as 
possible. The Company are applying to the Light Railway Com- 
missioners for an order to lay down connecting tramlines to effect 
a junction with the Dadley and Stourbridge line. In the event of 
no unreasonable obstacles being put in the way by the Dudley, 
Sedgley, Coseley, or Wolverhampton local authorities, the Com- 
pany propose to push forward the work of reconstruction without 
waiting for the order from the Commissioners to be issued. 

Electric Power Plant.—In the new machinery sheds at the 
yards of Sir James Laing and Sons, Sunderland, electric motors 
are employed for driving the machinery. 


Electric Traction Notices.—The Devonport and Dundee Cor- 
porations notify that they intend to apply for powers to construct 
and lease tramways and to employ mechanical traction. 

Exhibition.—A motor car exhibition is, it is reported, to be held 
at the Agricultural Hall, London, from July 3 to 15. 

Finchley (Middlesex).—The District Council will apply fora 
provisional order. 

Fraud.—At the Davon assizes Mr. Justice Kennedy sentenced 
Ernest John Thomas, electrical engineer, to twelve months' hard 
labour for obtaining credit from various electrical and engineering 
firms by means of false pretences and fraud. 

Glasgow.—At the meeting of the Tramways committee, on Wed- 
nesday, the manager (Mr. John Young) presented a report on the 
results of the recently-inaugurated Springburn- Mitchell-street 
electric tramway. He stated that during the past fortnight the 
working cost per car mile was 6$d., while the receipts were 1s.43d., 
leaving a margin of 8d. to meet interest on capital. That result 

been secured, notwithstanding the fact that they had not yet 
had the full use of the engines. He estimated that to convert 
the 28 miles of lines in the city to the conduit system of electric 
haulage would cost £347,000 more than to equip them on the over- 
head system. At the same time, the saving as compared with 
horse traction would be considerable. He estimated that the 
underground system would cost 554. and the overhead 54. per car 
mile. Nine miles of rails would not require to be altered, but the 
remainder, which were laid on the old shallow pattern, would have 
to be replaced. The committee resolved to withdraw the recom- 
mendation to construct the overhead system via High-street to 
Govanhill, and to consider whether part of the route might not be 
utilised for an experiment with the conduit system. 

Government Office Lighting.—The electric lighting at the 
Colonial Oftice, Downing-street, S. W., has been completed. 

Great Yarmouth.—The Town Council are seeking powers to 
construct electric tramways to Gorleston and Southdown. 

Guayacan (Chili).—A small private electric lighting installation 
exists at the smelting works in Guayacan, near Coquimbo, and 
there is also an isolated installation at a large dairy farm in the 
same vicinity. There are, however, no persons or firms engaged in 
electrical construction work in this part of the west coast of South 
America. 
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Heckmondwike.—The Board of Trade notification has been 
given to the District Council that the period of the provisional 
order has expired. 

Hull —The Corporation are committed to the following expen- 
diture during the next two years :—Electric lighting, £90,000 ; 
electric lighting for East district (powers applied for). £26,000 ; 
electric tramways, &c. (estimated), £300,000 ; technical schools, 
about £18,000. 


Ilkeston.—The District Council have decided to establish elec- 
tricity supply works and to construct a system of electric tramways 
in the town, at an estimated cost of £80,000. Provisional orders 
are being applied for. 

Islington (London).—The Vestry objects to the proposal of the 
National Company for placing their wires underground. The 
company are, therefore, applying to the County Council for per- 
mission to retain certain overhead wires in Islington with spans 
exceeding the length allowed under the London Overhead Wires 
Act. If this permission is withheld it is stated that one of the 
exchanges will have to be closed. 

Italian Machinery Industry.—An article in the Italia, pub- 
lished at Rome, reviews the Italian machinery industry, which 
during the past 15 years has developed to a remarkable extent. 
Whereas in the early 80's Italy obtained her engines, boilers and 
iron and steel supplies from abroad, she is now able to provide for 
all her ordinary requirements by home manufactures, including 
naval and railway construction. In the latter department con- 
siderable exports of locomotives are made. Development is, how- 
ever, most marked in connection with electric machinery and appa- 
ratus, which is now exported in large quantities, not only to th» 
South American markets, but to European countries, includinz 
England. 

Japan. —A Chicago correspondent reports that the Siemens and 
Halske E'ectric Co., of America, is negotiating with the Japanese 
Goverament to form in Chicago a syndicate, with a capitalisation of 
about $10,000,000, to install and operate the electric street car 
lines and electric light and power plants to be established in Japan, 
but especially in the towns of Tokyo, Yokohama, Nagasaki and 
Osaka. А limited liability company, which has obtained a monopoly 
of the trolley-trams, is about to be promoted at New York. 

Kingswood (Bristol).—The District Council will apply for 
sanction to borrow £2,100 for electric lighting purposes. 

Leeds. —The City Council will promote a bill for the construction 
of a tramway to the boundary of Bradford, to be equipped 
electrically. 

Leigh (Lancs.). —The District Council have received the sanction 
of the Local Government Board to borrow £10,216 for the estab- 
ishment of electricity supply works. 

Leith —The burgh electrical engineer (Mr. W. A. Bryson) has 
been asked to report, in the event of electric traction being adopted 
on the Leith tramways, and the Edinburgh Corporation continuing 
to use the cable system, what mechanical arrangements are prac- 
ticable to admit of the interchange of traffic from the mutual 
boundary at Pilrig, во as to obviate changing carriages there, and 
also to report on the method of crossing the harbour by the new 
swing bridge. 

Light Railways.—Notice is given that an application is to be 
made to the Light Railway Commissioners by Mr. B. M. Kilby 
for an order to construct a light railway from Blyton to Frodingham 

Lincs. 
The 88 District Council have conditionally approved the 
proposal to construct a light electric railway between Camborne and 
Redruth. 

The Llandudno District Council will oppose the confirmation of 
the order granted to the Llandudno and Colwyn Bay Light Rail- 
way Co. for the construction of a light (electric) railway in the 
Llandudno district. 

London County Council.—The Council have at last consented 
to the application of the Natienal Telephone Co. for the erection 
of new offices on the Victoria Embankment. 

We refer elsewhere to the deadlock at Islington owing to the 
National Company being unable to p'ace ita wires underground, 
and, at its last meeting, the County Council discussed this question. 
The Highways committee now recommend that permission be 
granted for the retention of certain overhead wires, the spans of 
which exceed the length allowed by the London Overhead Wires 
Act. The recommendation, however, was opposed, and the matter 
stands over for a week. 

Manchester.—Ald. Higginbottom has been re-elected chair- 
man of the Electricity committee. At the meeting of the 
City Council on Wednesday a report from the committee was 

resented on the introduction of electric traction on the 
оса] tramways. Ald. Higginbottom beld that the committee 
were justified in adopting the overhead trolley system. They had 
to take into consideration the local condition of the streets 
and the state of the rails, as well as the capital cost of the overhead 
and conduit systems, their efficiency and working cost. There were 
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67 miles of tramway track in the city. The rails weighed 96lb. per 
yard, and were quite suitable for electric traction. Nothing was re- 
quired to be done except the bonding, which was already being done, 
at a cost of £135 per mile. They would have, in addition, to 
renew the crossings with steel crossings, and this work was being 
done by the committee without any interruption of the traffic. 
The capital cost of the undertaking, if the overhead system were 
adopted, would be about £600,000, and Ald. Higginbottom was of 
opinion that within a few years of the tramcars beginning to run 
electrically there would be a net annual profit in aid of the rates of 
about £70,000. If the conduit system were adopted and the extra 
capital expenditure of £629,807 incurred, the interest and sinking 
fund alone on this extra capital would be about £38,000, and the 
net profit would therefore be reduced by this amount. There 
were two important points to be considered, viz., the efficiency and 
working cost of the two systems. The difference was 3d. per car 
mile in favour of the overhead system. The report was adopted. 


Merthyr.—The District Council have decided to sanction the 
British Electric Traction Co.'s application for electric lighting 
powers, provided the Company include in their proposed order the 
whole parish of Merthyr ; that at first and within two years of 
obtaining the order they should lay mains to light the district 
within half-a-mile of their proposed tramway, and that within three 
геш. they should lay mains to any portion of the parish as required 

y the Council; the price to be charged for current not to exceed 
4d. per unit. 

Musselburgh.—4A committee, with power to consult an electrical 
expert, has been formed to consider the question of establishing 
municipal electricity supply worka. 

Nationalisation of the Telephones.—Mr. Edward Rae, writing 
from Liverpool and expressing the views of the Council of 
Associated Stock Exchanges, advocates the nationalisation of the 
telephones. Mr. Rae thinks 
“it is clear that the attitude adopted by the Poat Office towards the 
National Telephone Co. will have one effect that is, the prohibition of 
that developmeut on the part of the company which ought to meet the 
growing and imperative demands for i's services. It is scarcely possible 
to expect a threatened company to embark fresh capital in order to meet 
such requirements. On the other hand. any attempt at a Government 
local service in competition with the National Company might easily 
result in a disastrous loss to the Post Office. 5 Assuming 
& Government purchase based upon the average market prices, high and 
low, of the company's stock and shares during the past three years, taking 
into consideration the reduced interest, charges and economy of working, 
and crediting the business with nothing beyond ita norm il progressive 
development, the result, so far as I can estimate it, would be that the 
surplus profits and royalties, if placed to a cumulative sinking fund, would 
at the expiry of the licence (13 years hence) practically suffice to extin- 
guish the purchase money. Surely this would satisfy the most prudent 
Chancellor of the Exchequer. The adoption by the Government of the 
National Company's system and its prompt development under the guid- 
ance and co-operation of the Company's present administration cffer, in 
my judgment, the only assurance of a widespread and p:rfect system of 
telephones for the present generation of business men." 

Newington (London).—The Vestry has decided to at once take 
up the first instalment (£10,000) of the electric lighting loan cf 
£50,000 granted by the London County Council. 

Norway.—India-rubber vessels for galvanic materials are 
admitted free of duty under the modifications of tha Norwegian 
Customs tariff, to come into effect from April 1 next. A duty of 
2d. per kilo is proposed on motor carriages. 


Paddington (London).—The Vestry have been asked by the 
Metropolitan Electric Supply Co. to put in writing their proposals 
with regard to the purchase of that portion of the Metropolitan 
Co.'s undertaking which serves the Paddington district. This 
request was discussed at the last meeting of the Vestry, but there 
seemed a difference of opinion as tothe course adopted by the Elec- | 
tric Lighting committee. One member asked whether it would 
not be advisable to have an expert's assistance in the negotiations 
but the chairman of the committee did not consider such a course 
necessary. 

Paisley.—The electricity works will be opened early in January. 

Poplar (London).—A communication from the Board of Trade 
pouring that the time had arrived for them to consider whether 
the Poplar provisional order should be revoked has been referred 
to the Electric Lighting committee. 

Provisional Order Notices.— Official notice of intention to 
apply for provisional orders has been given by the following :— 
Bethnal Green (St. Matthew) Vestry and the Lewisham District 
Board of Works (London); the Glossop, Ilkeston, Keighley, New- | 
castle-under-Lyme, Ryde and Wednesbury Corporations; the 
Brentford, Castleford,. Darfield, Erith, Mexborough, Mirfield, 
Teignmouth and Winsford District Councils, the Inverness Police 
Commissioners ; the Electric Works Co. for Walton-on-Thames and 
Weybridge and the Kelvinside Electricity Co. for Partick. 

Ramsey.—The Isle of Man Tramways and Electric Power Co. and 
the local gas company have been invited to submit tenders for the 
better lighting of the promenades, 
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Reading.—Power is being sought by the District Council to 
construct additional tramways in the town and to introduce electric 
traction on the entire system. 

Rochdale.—During the coming year electricity supply works 
are to to be inaugurated, the tramways taken over, and other 
municipal improvements carried out. 


Salford.—In the bill promoted by the Salford Corporation power 
is being sought to construct and work additional tramways and 
to introduce electric traction. 

Shanghai.—-We would draw our readers’ special attention to 
two announcements of the Shanghai Municipal Council which 
appear in our advertisement columns this week. 

Shoreditch (London).—At Tuesday's meeting the Lighting 
committee submitted the accounts of the electric light undertaking 
and refuse destructor works for the complete year to June 24. The 
total income from sale of current for the period amounts to 
£8,254. 2s. ld., sale of current to dust destructor” is put at 
£536. 58. 8d., miscellaneous receipts £120. 4s. 7d., and sale of 
stores to other departments ” £130. 8s. 4d., making the total credit 
£9,041. 0s. 8d. Debits amount to £3,214. 14s. 7d., interest and 
redemption £2,641. 16s. 2d., leaving a net balance or surplus for 
the year of £3,184. 9з. 114. The committee express their satis- 
faction at the result, especially as it has been obtained in the face 
of a loss of £500 during the first quarter of the year. The amount 
set aside for interest and redemption is stated to be more than 
sufficient to provide for depreciation of the undertaking. The dust 
destructor accounts show a debit balance of £1,758, which the 
Committee state is represented by steam used in the lighting 
station and library. If the debit balance is charged against the 
surplus of the electricity works the result would be as under :— 

Credit balance on electricity undertaking ............ £5,184 911 
Add eaving on previous expenditure of bargingrefuse 1,253 5 1 


4,437 15 0 
Deduct debit balance on destructor .................. 1,758 14 6 
Net profit and saving... ........ £2,679 0 © 


Mr. Н. Е. Kershaw moved the adoption of the report, which Mr. 
Hodder, although believing that the lighting scheme was bound 
ultimately to sacceed, opposed, and Mr. Hodder’s views were 
supported by Mr. Freeman and others, Mr. Winkler expressing the 
view that the Vestry had been bamboozled by persons who desired 
to make a name for themselves. Mr. Kershaw took exception to 
this statement and replied generally to the remarks made by pre- 
vious speakers. Ultimately it was agreed by 30 votes to 11 to 
receive the report, and to refer it back to the committee to allocate 
the disposal of the profits, 


Slough.—An electrical expert is to be engaged to prepare a 
report as to establishing electricity supply works. 


Stretford.—The District Council propose to acquire so much of 
the undertaking of the Manchester Carriage and Tramways Co. as 
lies within the district of the Stretford Council. Mr. R. P. Wilson: 
of Westminster, has been engaged as consulting engineer at a fee of 
40 guineas to prepare an electric lighting scheme for the district. 


St. Anne’s (Lancs.).—The District Council has decided to 
establish municipal electricity works. 

St. Pancras (London).—A curious state of affairs has arisen in 
relation to the supply of electric current in one of the main 
3horoughfares in this district —Brecknock-road. It appears that 
the houses in this road are in St. Pancras, whilst the roadway is 
under the control of the Islington Vestry. The electric lighting 
department of St. Pancras is consequently unable to lay a main for 
supplying current to the houses in question. The Board of Trade 
are to be asked for sanction to erect overhead wires for the purpose. 

Sunderland.— The Town Council have resolved to promote a 
bill for powers to take over and work the tramways, to introduce 
electric traction, and to extend the electric lighting system. 

Telephone Municipalisation.—The Edinburgh Town Council 
have decided to make application for a telephone licence and to 
obtain powers to establish a telephone exchange aystem. 

It is currently stated that in view of the proposed action of 
the Government next session, in dealing with the report of the 
Telephone Select Committee, the Manchester Corporation will not 
proceed further with the clauses of its new General Powers Bill 
which relate to the establishment of a local exchange under licence 
from the Postmaster-General. 

Tobermory (N.B.).—Mr. К. Е. Yorke explained his scheme for 
the electric lighting of this district to a meeting of ratepayers last 
week. Water power is to be used, and in the event of the scheme 
being carried out by the Burgh Commissioners, the Laird of Aros 
offers to give water rights free of charge. The total outlay entailed 
by the scheme is put at about £2,000. 

Tramway Traction.— Mr. J. Allen Baker forwards a copy of an 
article from the current issue of an American journal on the sub- 
ject of ** Comparative Costs and Profits of Cable, Electric Conduit 
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and Horse Tramways in New York City.” Mr. Baker calls atten- 
tion to what he describes as the remarkable figures given as the 
result of a year’s working of the Metropolitan Street Railway Со, 
of New York,” and he claims that these figures fully comfirm his 
recommendation of the electric conduit system of traction for the 
district controlled by the London County Council. Mr. Baker 
says: An economy in operating that I believe has never been 
equalled by trolley or any other system is now proved in New York, 
and, no doubt, London and other large cities in this country will 
rofit by the lessons to be learned from our American cousine." 
he pamphlet under notice includes a transcript of the private costs 
sheets and other records of the Metropolitan Street Hailway Co., 
by which it is stated a true comparison of the relative costs of cable, 
horse, and electric railway working, in a single city, under sub- 
stantially the same conditions, is availabie. The Metropolitan 
Company’s service deals with 250,000,000 passengers per annum. 
Tunbridge Wells.—The Local Government Board have given 
their consent to the borrowing of a further sum of £15,000 for 
electric lighting purposes. The new offices of the electrical engi- 
neer are to be wired and put in telephonic communication with the 
Town Hall. 


Vaynor and Penderyn (Glam. ).—The British Electric Traction 
Co., which is about to construct a light (electric) railway between 
Merthyr, Dowlais and Cefn, has offered to supply electric current 
for public and private lighting in this district. The council are 
considering the offer. 

Water Power Utilisation in the Highlands.—In the Edin- 
burgh Gazette of the 15th inst. notice is given of intention to promote 
a bill next session for the incorporation of a company for utilising 
water power in the generation of electric current, and for the 
erection of stations at or near Loch Leven, in Inverness-shire. 

Whitechapel (London).—The District Board of Works have 
decided to purchase Messrs. Ind, Coope and Co.’s premises in 
Osborn-street for £18,250, as a site for an electricity supply station. 

Windsor Castle.—The Queen’s private chapel has been wired 
and fitted for the electric light. 

Works Lighting.—The cement works of Messers. Martin, Earle 
and Co., at Wickham, Rochester, have been provided with electric 
lighting plant. Current is supplied to twelve 2,000 c.p. arcs and 
about 200 16 c.p. incandescents. The work of installation was 
carried out by Messrs. A. E. Bennett aud Co. 


Wrexham.—A London company has arranged to take over and 
electrically equip the Wrexham-Johnstown tramway from the 
Wrexham and District Tramway Co. 

Electro-Harmonic Society.—A ladies night entertainment 
will be given at the St. James 's Hall, Regent-street, W., on Friday, 


. Nov. 25, at 8 o'clock. 


COMPANIES' MEETINGS AND REPORTS. 


Western and Brazilian Telegraph Co. (Limited). 


The thirty-sixth ordinary general meeting of this Company was held at 
Winchester House, Old Broad-street, on the 11th inst., under the presidency 
of Mr. W. S. ANDREWS. 

The SECRETARY (Mr. E. Steer Hodaon) read the notice calling the 
meeting, and the report of the Directora was taken as read. 

The CHAIRMAN then said: At the corresponding period in 1897, 
when we met, I was obliged to lay on the black paiut. It was about 
the very worst period that we had had to suffer under, and things were 
not at all wearing an appearance of cheerfulness. At the same time, 
although the accounts came out badly, we were enable to feast you 
a little upon prospects—not always a satisfactory thing, unless they are 
real, Wetold you that the revenue was continuing to increase and that the 
expenses were continuing to diminish, and, therefore, you wentaway iu a com- 
paratively cheerful state of mind. I am pleased to say that our forecast in 
both those respects has turned out to be correct. The present accounts 
do show a great improvement over those of the corresponding period of 
the previous year. The receipts have continued to increase and the 
expenses have continued to diminish. The earnings, as a fact, exhibit a 
considerable improvement, having reached £72,692 as compared with 
£59,754, an increase of no less than £12,958 ; and in addition to this we 
are fortunate to have received over £10,000 from the Platino Company 
in the half-year against £11,000 in the whole of the year 1897. 
The expenses show a satisfactory diminution, as foreshadowed. They 
amount to £39,576 as compared with £44,575 —a decrease of £5,199. 
The decrease is mainly under shipping, in spite of higher prices of coal and 
the ships being more at sea, the great point being that at the corresponding 
period last year we had a ship on hire, while in the period under review we 
had our own ship, which did the whole of the work. The other expenses 
show so little difference that it seems to me that I should be only 
wasting your time if I went iuto them, for there are a large number 
of items and the whole difference is only between £200 and £300. 
We bring down a balance, after deducting expenses, of £53,316. 
Adding the amount brought over last year, £1,428, and the Platino divi- 
dend of £10,169, we have a total of £44,914. From this balance we 
have to deduct debenture interest, £8,041 ; debenture stock redemption fund, 
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£1,078 ; amount added to reserve, £8,000 ; and income tax, £2,016, making 
altogether £19,136. This leaves us £25,777, and enables us to recommend 
a dividend of 5з. per share. This will require £24,349 and leave us with 
a balance of £1,428 to carry over for the benefit of the current half-year. 
Now, when you remember that in the corresponding period of last year 
we had to withdraw £7,500 from our reserve fund in order to enable us 
to declare a dividend of дв. per share, whilst this half-year we pay 5s. per 
sbare and add £8,000 to the reserve fund, I think you will feel that on 
the whole it is not such a bad result, and I think it fully justifies the few 
expressions of a sanguine character which we ventured to indulge in in 
the corresponding period of last year. Gentlemen, you are aware that the 
requisite number of Western and Brazilian shares having been sent in for ex- 
change for Brazilian Submarine shares, the agreement between the Com- 
panies has become operative. As you know—but I think it is necessary to 
emphasise it—this agreement is not for an amalgamation, but is confined to 
what promises to be a very successful effort to unify our intereste. The inde- 
pendent organisation and working of the companies under their concessions, 
and with unimpaired privileges and obligations, remains identically the same, 
and in order to secure the objects we had in view— namely, the harmonious 
working of the undertakings for a common end, recourse has been had to 
similar measures to those adopted in the case of the Platino Co., with 
which you are all perfectly well acquainted, and which have worked во 
well—that is, an exchange of shares for those who cared to make it, 
unification of Boards to secure identity of action, and an executive acting 
under the direction of the Boards for all the companies. The objects ofall 
this solicitude, besides the protection of the shareholders’ property, were the 
employment of funds as and when required for the improvement of the 
systema under proper provisions, the unification of the working from end to 
end of the lines, and thus the establishment of a service calculated to prove 
adequate, progressive, and satisfactory aliketo the Brazilian Government and 
people, as well as to all interested in telegraphic communications with the 
South American continent. The Directors, therefore, have been made inter- 
changeable, and they have done me the honour to make me chairman of the 
Brazilian Submarine Co., partly, I suppose, on account of my grey hairs. 
Seniority is rather an unpleasant kind of claim, but sometimes 
it is brought forward. It is not proposed to appoint any ing 
director, but Mr. Axworthy has been made the joint manager of these 
concerns. The secretaries of the Brazilian Submarine Company and this Com- 
рапу have each of them retired after 25 years of service, and Mr. Hodson, an 
old servant in the traffic department of this Company, has been made joint 
secretary. Practically this comprises all the staff measures at home, and I 
am pleased to say that abroad the great abilitiesand long and able services 
of Mr. Reidy, who is our agent and representative out in Brazil, have been 
recognised by his having been appointed to the same position in the Brazilian 
Submarine Company that he has long held and fulfilled во eatiafactorily 
with ue. You see, in point of fact, that we have endeavoured to carry out 
one principle all the way through—to make as little alteration as we 
possibly could, and to identify as closely as we could the three 
Companies. It is rather early days, of course, but still we have now 
had some actual experience—not much, it is true—of the results that 
it was anticipated would accrue from the homogenity of management 
and working, and this experience encourages us in the opinion 
that we have made no mistake, and that our institutions working 
together will be able to secure the public advantages that have been во 
strong a motive with us all the way through. I do not want you to think 
that I am trying to persuade you that there is no selfish motive in all this. 
Of course, there is. We are selfish because we want to benefit you, but what 
we did for you is this—we felt that there is only one method by which we 
might bring about the best results—namely, that we must have the best 
lines ; we must ensure promptitude and certainty, and these thinge, ав а 
fact, there is, no doubt, do encourage the traffic. Every facility that might 
be prudently conferred leads to increased user, and the more the needs of 
the Government and of commerce are met, the more these respond, and the 
greater becomes the remunerative character of the resulte ensured. 
Therefore, we are selfish if you like, but at the same time you may call it, 
if you please, an enlightened selfishness. We only hope to get what we 
want— namely, the highest scale of remuneration for the shareholders by 
dint of something which we give pretty well broadcast to the Governments 
and the people, to whom we ensure, I believe, the largest benefit of this 
operation. There is practically nothing further to which I can draw 
attention profitably,and I will, therefore, propose the following resolution: — 

“ That the Report and Accounts to 80th June last, now submitted, be and 
the same are hereby approved and adopted, and thet a dividend of 5s. per 
ordinary share, or at the rate of £3. 6s. 8d. per cent. per annum, free of 
income tax, for the six months ended 30th June last, be and the same is 
hereby declared." 

Lord RICHARD H. BROWNE seconded the motion. 

Mr. GEORGE ENNIS, after congratulating the Directors of the two 
Companies on the way in which they had carried out the arrangement 
entered into between them, remarked that they were all exceedingly 
pleased at the appointment of Mr. Andrews as Chairman of the Brazilian 
Submarine Company. He must make one criticism on the accounts. He 
thought that the Directors had erred on the side of excessive generosity 
to the reserve fund. They already had a fund amounting to over £63,000, 
and the Board now proposed to add £8,000 additional. He thought that 
they would have been better advised and have been more in accord with the 
views of the shareholders if they had paid a dividend of 5s. 6d. instead of 58. 
This would have given the deferred shareholders 1s. more, or nearly double 
the amount paid to them, and while doing this the Directors would have 
still had over £6,000 to transfer to the reserve fund. He was afraid that 
they were rather suffering from the Directora’ anxiety to pile up the 
reserve fund. 

Major COTTON said that they were all very grateful to the Directors 
for the way the arrangement between the two Coinpanies had been carried 
out, but, as а large deferred shareholder, he thought that there was a great 


deal in what Mr. Ennis had said. He did not think that they had got all 
that they might have had, but that was in the past. He asked the 
solicitor of the Company whether it was in the power of the shareholders 
to increase the dividend recommended by the Directors. If it could be 
done he thought it would only be fair to give more to the deferred share- 
holdera, who had borne the heat and burden of the day so long. The income 
tax had always been paid on the preferred shares by the Company, and it 
was а very moot point whether the Company should do this. The payment 
came out of the deferred shareholders’ pockets. He regretted that theauditor 
was not present to answer this point, but he had called on him and knew his 
views, and he rather thought that the auditor was with him in the matter. 
As he had said, they all congratulated the Directors on the arrangement 
which had been carried through. He had been very glad to notice that 
the Directors had seen their way to make some recognition of the past 
services of Mr. Cunningham. Не was also very glad that their traffic 
accountant had been appointed to the position mentioned by the Chairman. 

The SOLICITOR stated that by Clause 133 of the Articles of Association 
no larger dividend could be declared than that recommended by the 
Directors, but а general meeting might, if they liked, declare a smaller 
dividend. 

The CHAIRMAN : I may say that we have considered very carefully 
the amount of dividend that should be declared. We thought that we 
were proposing a very big rise on the dividend declared at the corre- 
sponding period of the previous year ; but, of course, in matters such as 
this there is always a little give-and-take, and there are also considerations 
that have to be brought in as material. We saw that the Brazilian 
Submarine Co. added very largely to their reserve fund—very much more 
materially than we are proposing to do now. That, and other reasons, we 
believe, make our proposal very much in the intereste of the shareholders. 
We thought that if we paid 5s, a share and added £8,000 to the reserve 
fund we ehould be doing a wise thing. I mention this because I do not 
want to justify myself by mere technicalities ; I want to show the share- 
holders that we do consider these things, and that we do what we do 
because we believe we are right. He then put the motion, which was 
carried unanimously. ° 

A SHAREHOLDER enquired whether it was proposed eventually to 


‘have a full amalgamation with the Brazilian Submarine Co. 


The CHAIRMAN : We must be guided by circumstances. 1t would be 
premature to make апу forecast now. 

Mr. COLEMAN said that the Chairman had not touched on the question 
of the purchase of this Company's undertaking by tbe Brazilian Govern- 
ment. He thought that this matter had been referred to on one or twe 
occasions by the Directors, and his object in attending the meeting that 
day, was to hear something about it. He gathered that there was an 
understanding, an arrangement, but not an amalgamation, with the 
Brazilian Submarine Co., but he desired to know in what poeition the 
Western and Brazilian Co. stood, with respect to the Brazilian Governinent. 
He had consented to carry on his interest in the Brazilian Submarine Co., 
in which he had also been a shareholder for scme years, but if he had been 
under tte impression that there was not going to be an amalgamation he 
might have continued his interest in the Western and Brazilian and the 
Brazilian Submarine Companies as heretofore. 

Major COTTON enquired the number of shares or the percentage of 
shares that had been interchanged. 

The CHAIRMAN : It is a large number, but I did not propose to go 
into that matter. Thehonorable proprietor (Mr. Coleman) says that on one 
or two occasions reference was made in our reports to proceedings taken by 
the Brazilian Government with respect to the purchase of this Company's 
line. I think it appeared not on'y on one or two occasions but on a good 
many more. The Brazilian Government, I take it, did at one time intend 
to purchase the line, and if they had had the money, I believe that they 
would have done so. There were great disturbances in Brazil, how- 
ever, and the financial position of the country certainly did not 
encourage the Government to undertake large ventures of any 
sort. We continued in our reports to refer to the state of 
things in Brazil, but in the end we thought that that course was getting 
stale, and we gave it up. There did not appear to be any prospect o 
anything coming of it, and instead of that being done, we have done 
something else which should certainly be equally aatisfactory to the share- 
holders, and do away with what might otherwise have been felt to a certain 
extent as a disappointment—that the purchase business had gone off. 
Then, I am asked, how does this arrangement affect the Government 
supposing that they still deaire to purchase our line. My impression is 
that they will not, but supposing that they did the matter does not affect 
them. We ро on, as I have said, with the eame privileges and obligations, 
and the Government have, of course, precisely the same rights as they 
have bad all the way through. That is the essence of this arrange- 
ment. Had we wished to do so we could not have interfered with 
the status of the Government with regard to ourselves, or of ourselves 
with regard to the Government. With respect to the shares, those 
who exchange their shares in this Company for shares in the Brazilian 
Submarine Co. do not remain shareholders in this Company, while 
those who retain their shares retain their membership and their 
interest in this concern. There is no other way of bringing about 
an arrangement of this sort. Nominally the amount of the capital remains 
the same. The Western and Brazilian Company still continue to have the 
same capital, and, if I may say so, still continue to have the same motives 
to endeavour to pay a good interest on it; but at the same time I feel 
bound to add that, although the Western Company's receipts do show, as 
you have all seen, a very satisfactory improvement, it so happens that our 
business is in such close relation that where we benefit 6d. in our concern, 
I should say that the Brazilian Submarine Company would benefit about 
8d. There is, therefore, no reason why any shareholder in the Western 
Company sbould hesitate to exchange his shares, because if be does so he 
will see a atill larger improvement in his property. 
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A SHAREHOLDER: If two-thirds or a half or a quarter of this 
capital is transferred to the Brazilian Submarine Company, how can the 
capital of this Company be the same ? 

The CHAIRMAN : The capital of the Company remains the same — it is 
only differently distributed. It is not the capital that is transferred, but 
only the certificates. 

Mr. ENNIS said he thought it would be well if shareholders had any 
doubt on points such as this for them to address the secretary, who could 
explain them. 

The CHAIRMAN : That is a very good suggestion. 

The proceedings then terminated with a vote of thanks, 


Cuba Submarine Telegraph Co. (Limited). 


The report of the Directors of this Company for the half-year to 
June 30 last states that the total receipts amount to £335,504. 2s. 8d., and 
the groes expenditure to £8,091. 11s. 3d., leaving £25,412. 11s. 5d., which, 
added to 25,254. 8s. lld., brought for ward, leaves £28,667. 0з. 4d. to 
credit of revenue. The traffic receipts show an increase of £7,916. 13. 1d. 
compared with the corresponding period of last year, mainly due to the 
continuance of the insurrection followed by the Spanish-American war. 
£15,553. 8s. 10d. has been added to reserve, which, after deducting 
£7,550. 15s. Od., balance of cost of the Manzanillo-Santiago cable, and 
£4,002. 13s. 10d. for cable repairs, now stands at £110,000. The dividend 
on the preference shares will absorb £3,000, and leave £10,113. 11s. 6d., 
out of which the Directors recommend the payment of a dividend at the 
rate of 6 per cent. per annum, and a bonus of 2s. per share on the ordinary 
share3, both free of tax, £3,713. 11s. 6d. being carried forward. 

The cable between Manzanillo and Santiago was successfully completed 
in February last, and the broken Cienfuegos-Santiago section joined up at 
Cape Cruz, thus ‘restoring communication between Cienfuegos and Santiago 
by the 1881 cable. 

The Directors regret that owing to the operations of the war consider- 
able damage was done to the Company's property, but the board are 
pleased to report that since the termination of hostilities the broken cables 
have been repaired, with the exception of the Cienfuegos-Casilda section, 
and the 1891 cable between Cienfuegos and Batabano, which will be put 
in order as soon as possible. Notwithstanding these interruptions, the 
Directors are glad to state that the through communication has been con- 
tinuously maintained, the staff remaining at their posts under very trying 
circumstances, 


Mortgage Debentures drawn for payment at par on Jan. 2 next at Mesers. 
Barclay and Co.’s, 54, Lombard.street, Е.С. 


EDISON AND SWAN UNITED ELECTRIC LIGHT CO, (LIMITED).— During 
the week the London Trust Co. offered for subscription at 99 £150,000 Four 
Per Cent. Debenture stock of this company. 


R. HORNSBY AND SONS (LIMITED).— The directors recommend the pay- 
ment of dividend on the Preference stock to Sept. 30, including arrears, at 
6 per cent , and a dividend of 6s. per share on the Ordinary shares, free of 
tax, for the year ended Sept. 30, placing £5,0C0 to reserve. In 1895-96 
only a dividend on account was paid, and the year closed with a debit 
balance of £10,781. So severely were the effeets of the engincers’ strike 
felt in 1896-97 tbat no dividend was paid on even the Six per Cent. Pre- 
ference, but the debit balance was reduced to £8,189. "The directors are, 
therefore, to be congratulated upon the success of their efforts during the 
past year. 

POTTERIES ELECTRIC TRACIION CO. (LIMITED).— During the week sub- 
scriptions were invited on behalf of this company, which bas a share 
capital of £400,000, for 20,000 Five pe Cent. Cumulative Preference and 
15,554 Ordinary shares of £10 each 


THE PROPOSED AMALGAMATION OF GERMAN ELECTRICAL FIRMS. — 
The provisional agreement for the amalgation of the undertakings of the 
Schuckert Co. and the Ludwig Loewe Co., particulars of which were given 
in our last issue, has been cancelled. 


WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—This 
company’s traffic receipta for the week ended Nov. 11 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Co., Limited) were £3,124, 


WEST INDIA AND PANAMA TELEGRAPH CO. — Subject to final audit the 
directors have decided to recommend a dividend of 6s. per share on the 
first and second Preference shares, and 1s. 6d. per share on the Ordinary 
e for the six months ended June 50 last; the Ordinary share dividend 

ree of tax. 


WILLANS AND ROBINSON (LIMITED).— The registers of the Debenture 
stockholders and of tranafers of this company are closed from 16th to 29th 
inst. inclusive. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


5 No. | 


AGGREGA 
Une . x 
en or б. d 
à m — ы — _—- ——— 8 —— — | | 
MEMORANDA.—Bank rate 4 per cent. (since Oct. 13, 1898). Price of 1898 £ | £ 6 
silver 284. рег oz. (Nov. 17). Consols (Zi per cent.) 110ł}—1108 for | Birmingham Tramways.| Nov. 12 | 4,036 |+ 451... |... |. 
money, 110g - 1103 for account; 24 per cent. 1044—1054 (Nov. 17), Blackpool Corporation. КОА эй Шш йу uu 
Stock Exchange Settling Days: Consols, Dec. 1; Stocks and Shares Blackpool and Fleet. | | | | 
Continuation Days, Nov. 28 and Dec. 13; Ticket Days, Nov. 29 and wood Со, ............ „ 12| 229 „ 18 15,365 nee 
Dec. 14; Pay Days, Nov. 30 and Dec. 15; Mining Share Carry-over Day 5, | *Bristol Trams & Carriage ., 11 2,508 + 110) 19 59049 + 7,410 
Ф 8 ' d 
Nov. 26 and Dec. 12. City & South London Ry. „ 13 1,056 - 25| 20 19360 + 6 
„ Dover Corporation.. „ 12 161 + 62; 32 6, 151 — 
CHELSEA ELECTRICITY SUPPLY CO. (LIMITED).—Letters of allotment DublinUnited(Southern) » 11 489 + 377 19 19, 262 + 6,139 
and regret for the recent issue of £40,000 Four and a-Half Per Cent. | Liverpool Overhead Rly.’ „ 13 1456 + 153 20 31,680 + 2.967 
Debenture Stock have been posted. Sheffield Tramways....., „ 13 1, 141 | te POO! же} ass... сле 
EASTERN AND SOUTH AFRICAN TELEGRAPH CO. (LIMITED).—In “South Staffs. Trams. ... „ 11 | 661 + 65] 45 28,548 — 182 
another page will be found the numbers of 441 Five Per Cent. £100 * Partly electrical. Е 
9 
ELECTRICAL COMPANIES’ SHARE LIST. 
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ELECTRICITY SUPPLY COMPANIES & s. d. Highest Lowes 
6,000 10 -- | Bournemouth and Poole Electricity Supply Ord. 107 101 103 Es 103 104 
6,000 10 1/335 Do. 44 per Cent. Cumulative Pref. .,.. 103 11} 103 114 400 У Ай 8 
30, 000 5 Зу | Charing Cross & Strand Electricity Supply Corp. 12 114 124 216 О | February & August | 12 = 
30,000 b 2/8 Do; 44 per Cent. Preference ........—. 64 6 64 89 8 , = fs n 
£84,000 B 43 | Chelsea Electric ity Supply Ordinary —....... 9 8 9 3 6 8 March 5 | 8} 33 
£60,000 Stock % |* Do. 44% Debenture St ck (red.) 113 115 113 115 818 8 | June and December ET 
$1,200,000) $1,000 5% Chicago Edison 1st Mort. 6% 30 year G« i dB londs s(red 103 105 103 105 415 8 - P - 
50,000 10 6/0 City of London Elec. Lighting Or 1. 40,001 to 90,000 234 24} 24 25 5 0 0 | February & August 243 24 
10,000 10 1/9 Do. Ordinary 90,001 to 109,000 ........... — 23 24 234 2 ae oe | ae a 
40,000 10 0x Do. 6% Cumulative Prell 154 16} 164 164 81! 9 | January and July 151 = 
£400,000 | Stock 6% Po. 6% Debenture Stock (red.) 12 18! 127 182 813 1 | June and December | Уг 
80,000 10 hs County of London & Brush Prov. Ord. (fully pald 12] 183 12} 184 өй | — ы s 
10,000 10 s CCC Зин 5 нир days uS 11 10 11 d =A | е = 
20,000 10 6/0 Do. 6% Cumulative Preference. 14} 164 144 164 400 March & September | 151 — 
16,660 5 2/6 House-to- He ouse Electric Lig bane Suppl y "Ord. 10 9 10 2 0 0 ER T x: 
12,000 6 3/6 | Do. 7 per Cent. Preference ................ 04 104 93 104 8 6 8 March & September 812 ~ 
15,000 5 10% Kensington and Knig ;htsbridg re Ord. — 9 18 14 13 14 318 7 T | 5а - 
10,000 б 67 Do. 67 1st Pret.. 8 і 81 14 8] 312 9 | January and July .. x RE 
110,000 8 London Electric Supply Ordin: ary. A Ba 4 84 4 et а | 2 = 
48,060 5 xs Do, Preference . — 61 63 ei 61 - = — = 
62,4 10 5/0 Metropolitan Electric Zu рү ly Ordinary — =s «s 2 154 16} 16 17 3 10 7 April and October 17 164 
£3220, Stook 43% T Do. 44% Deb. Stock First Mortgage 117 121 117 121 814 9 | Juns and December | = = 
6,452 1 6/0 | Notting Hill Electric Ordinary ...1..4...... 1 16 15 16 B16: Oi МА эшемне ат 
275, 1 P Rand шогэн A attt hn mo E а 11 1 14 = = ES * 
£125,000 | Stock 6% | River Plate Elec. Lt. & Tr'ct'n,Ltd.,5% 1st Mor. Deb 88 93 83 93 581 a 
150,000 $100 $2 Loyal Electric Company of Mi ntre al Shi ares 155 160 155 160 5 0 0 * * 
130,900 100 43% * Do. 44% 1st Mort. Debs. .. wem 104 166 104 106 4 5 0 Aprll and October 25 xf 
81,980 b 5/0 Bt. James and Pall Mall Electric Ordinary — 16 7 16} 174 411 5 February & August 178 17 
20,000 b 86 Do. 7 per Cent. Preference — ES 10 d 10 810 0 P * 9} ә 
£50,000 | Stock 4% Do. 4 per Cent. Debenture Stock (red) ... 105 108 105 108 815 6 | June and December a a 
65,000 5 В South London Electric Supply Ordinary (£3 p: sid). 22 1 ?1 31 Ks - AF 42 
79.900 Б Б/0 Westminster Electric Supply Ordinary „......„ 15 | 16 17 818 6 March & September 164 1513 
18,848 б 5% Yorkshire House - to- House 7 ^ 73 5 8 2 6 February and July.. = 2 
18,626 | 6 | 5X Do. (ДЕ pali) „есеи o m a MINER, 64 54 63 818 5 | February and July .. e 2: 
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ELECTRICAL COMPANIES’ SHARE LIST. 
| | PREVIOUS Price RATE PER | BUSINESS DONE 
2 | m 2d DUE NAME. WEEK'S PRICE Wednesday, CENT. DIVIDEND DUE. DURING ol 
SHARE. | DEND. Nov. 9. Nov. 16. YIELDED. ENDING Nov. 1f 
_ TELEGRAPH жа. augus 8b рагу 
£124,400 100 4% African Direct Telegraph 4% Mort. Deb. (red) 100 104 100 104 817 4 | January and Juiy — - — 
25,000 10 — Amazon Telegraph .............. — an as аю œ ао 5 6 84 4 - - - - 
£125,00C 100 5% Do. 5 per Cent. Debentures ...... —.... — .. 92 95 92 95 5 5 8 ә — - 
&905,500| Stock 15/0 2 e — 61 64 63 66 4 11 8 | Feb., May, Aug., Nov. 64 62 
£3,047,220| Stock | 80/0 .. ͤ ß ³˙¹¹ ca! If. MB 14 115 5 410 * va 115 114 
80,000 10 5/0 Brazilian Spey eer eb an — 151 153 15 1} 415 3 | Mar., June, Oct., Dec. 1 1*5 
£75,000 100 SE |" Do r Cent. Debs. (2nd Series, | 1906) өш]! E 115 111 115 4 8 0 | June and December - oe 
£918,297 Stock 4% * Do. 4 per Cent. Debenture Stock 104 106 104 106 815 6 " " T- as 
16,000 10 — Cuba Submarine Ordinary (Deferred) „= ~ = 84 94 10 11 - February and i 108 10 
,000 10 T Do. Preference 10 per Cent. s «= «= «= = = = = 16 17 164 17} — " А 17$ 18]; 
12,981 6 2/0 | Direct Spanish (Ordinary) 4 5 4 5 4 811 | April and October .. e 2 
6,000 5 10/0 Do. 10 per Cent. Cumulative Preference — — 10 11 10 11 41210 es - 
480,000 50 447 ро. 43 per Cent. Debentures.....c.—.| 104% 107% 194% 107% 448 January and July —. - oo — 
60,710 20 3/0 | Direct United States Cable lij 12 11 12 6 8 4 |Jan., Apr., July, Ос] 12 11: 
£120,000 100 43% Direct West India Cable 44% Reg. ‘Deb. (red). 101 104 101 104 475 * = 
490,000 10 6/6 Eastern Ordinary... se ..-...---- ——— aa ven ао 172 177 172 177 819 Jan., Apr., July, Oct.| 176 172 
£1,295,000| Stock | 17/6 Do. 8j per Vent, Pref. Stock ......... 104 107 104 107 or $ РА М 106 1 
21,432 268 Stock á Do. 4 per Cent. Mort. Debenture Stock (тей) 124 123 121 1?8 8 2 6 | May and November 127 12 
&s9,900 | 100 57 |+ Do. Sper Cent Debentures 1% . . .... ..| 100 103 101 104 417 0 | February & August = — 
2500, 000] Stock 8/9 Do. Provisional Certificates 50% paid........ E2 55 53 58 a "r - .. 
250,000 10 2/6 Besten Bubension:. „ 174 17% 174 17{ 8 18 11 | Jan., Apr., July, Oct. 171 171, 
28 20,000 Stock * Do. 4 per Cent. Debenture Stock PNE 125 129 125 129 8 2 4 | February & A "5 - 
£16,200 100 5 ы LS 5 p. c. (Austin.Gov. Sub. ) Debs. 1900 (reg.) 100 104 10) 104 41610 | January and July — 102 - 
£64,400 100 5% (Bearer) ..| 100 101 101 104 4 18 10 > Я — n 
485,100 100 57 "Bastan and S. African 6 | р. c. Mor. Deb. ,1900 (reg. ) 100 104 100 104 4 16 10 90 е = = 
£46,500 100 5% .. „ о6 aésésmesa| ИЛ Wi 101 104 4 18 10 10 RE se - 
b 100 a * Do. 4% Mo Debentures, 19099 102 105 102 105 3 16 4 Feb G&A >. өз 
#200,000 25 4% |+ Do. 4% Mauritius Sub. Debs. (red.) 22 . 1024 106% 1027 105% 816 2 | May November = - 
180, 10 1'9 Globe Telegraph and Trug 12 124 12 124 4 2 0 |Jan., Apr., July, Oct 12} ł 
180,042 10 6% Do. 6 рег Cent. Preference ........—- — 17 163 17 3 10 7 " < 1015 164 
150,000 10 5/0 Great No rn of Copenhagen 29} 28} 293 8 710 | January, April, July ae = 
$150,000 100 5% Do 6 per Cent. Debs., 1883 lasue Series cb 100 103 100 103 41710 | March & September da 
£97,800 100 417 Halifax and Bermuda Cable ux lst Mort. Deb. (red) 101 104 101 104 4 7 0 | June and December -— P 
17,000 25 12/6 FP DC TT ITE T ehh T 53 56 64 517 4 7 9 | May and November 58 55 
£100,000 100 6% London Platino-Brazilian 6p per Cent. Debs., 1904. 109 112 109 112 5 7 7 | March & September oe on 
£100,000 100 4% Pacific & European Tel. 47 Qu. Debs.(red) . 105 108 105 108 814 8 | Juneand December e — 
11,889 8 4/0 BONEN are E E ek ea AS MS 7 8 7 8 5 0 0 | April and October ы ne 
8,881 |£100 Cert.| 67 Submarine Cables Trude 183 138 183 138 4 611 " " 133 = 
15,609 10 — West African Telegra „ LI ** — — = 
£100,000 100 5% “ Do. ö per Cent. bentures irod.) =e oue 99 102 99 102 4 18 0 | March & September - = 
80, 21 "E „Wost Coast of America -- = = — ~ 1 1 і i э» 2 e» eb 
150,000 100 4% Do. 4 per Cent. Debentures ........-. 104 107 194 107 815 2 | June and December - $e 
88,821 10 0/6 "West India and Panama sesa 44444 14 18 ^ 18 že May and November ‘ — 
84,568 10 6/0 Do. 6 per Cent. 1st Preference ......... 9} 91 9 10 воо " 9) - 
4,669 10 6/0 Do. S per ша Жы nbn rg „ 7 9 7 9 618 4 9 e 
280,000 | 100 5% |* Do. т Cent. Debentures .. 106 109 108 109 41210 | January and July — s, = 
64,269 15 6/9 Western — Brazilian Ordinary lè} 122 194 1 816 6 |May and November 123 138 
88,129 7 6/0 Do. 5 per Cent. Preferred „ 8 84 8 84 4 8 2 n LE] -- — 
88,129 7 0/9 Do. Deferred nary —————— 4 44 4 44 “A " " 1% ы 
£889,521 Stock AX. |* De 4 per Cent. Debenture Stock .... ab ib ch 107 110 107 110 813 1 | June and December 1034 107 
1,168,000 | 92,000 77  |*Western Union 7% 1st Mort. (Bull ) Bonds 1902 Е. ‚ә 6 710 | Feb.,May,Aug., Nov. — "9 
2158, 100 100 64 |* Do. 6 per Cent. Sterling Bonds (red.) 98 103 98 103 516 6 | March & September os = 
TELEPHONES, 
44,000 55 4/0 | Chili Telephone (fully paid) 24 8} 23 By 6.8 1 | AS oae mé = = 
224,850 10/0 1414. | Consolidated Telephone Const. & Manufacturing . ve ts is 10 6 7 0 |July 22 - = 
98, 5 4 Monte Video Telephone 6 per Cent. Preference .. - n 7 5 6 | October.-..... | — = 
634,597 5 8/0 ee — 04 5} Б} Б} 53 5 9 1 | February & August 53 64 
15,000 10 6/0 Do. 6 per Cent. Cumulative Ist Pref. =... 12 14 12 14 4 6 9 " " 13 124 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. == s» =.. = 12 14 12 14 4 5 9 " " 134 ES 
250,000 5 2/6 Do. 6% Non-Cumulative 8rd Pre: 54 58 54 58 413 0 " T 57, — 
1,829,471 Stock ny * Do. Debenture Stock 84% (red. 100 103 100 198 8 6 8 | June and December 102; 1014 
171,504 1 // SAA aoe жебе i з 6 13 4 | April and October.. = = 
58,000 5 6/0 United River Plate - - 4 4 if 41 6 6 July .. - 
8151,788 | Btoc& 5% |* Do. ö per Cent. Debenture Stock (red.) = 2 . 103 106 108 106 414 4 June and December | as ee 
ELECTRIC MANUFACTURING, &o., COMPANIES, 
90,000 2 1/23 | Brush Electrical Engineering 3 EET 18 14 1$ 2 зоо - 12 2 
90,000 2 1/2% Do. 6 per Cent. Pref. Non-Cumulative ..... 2 24 24 28 Sa: | z 2t — 
8125,000 Stock | 44% Do. 4$ per Cent. Perpetual Debenture Stock 109 113 109 113 4 0 4 | February & August .. - 
£50,000 | Stock | 44% Do. 2nd Debenture Stock (red.) 102 105 103 105 4 7 0 | June and December z - 
£20,000 5 5/0 Callender’ s Cable Construction ............. АА 9h 10 9 104 6.8 7 1 , 91 аа 
£90,000 | Stock | 447 Do. 43 1st Mort. Deb, (red) 110 113 110 113 4 0 6 | November and May z - 
800,000 1 9$ с He Alkali Co. (fully paid). <a là 14 1 1 616 5 = + ds 
50,000 1 Е Chadburn's Ship Telegraph Ordinary . Ф 14 18 1 1 а — - 5 
50,000 1 n Do.  6per Cent. Cumulative Pref. =. 1 11 1 11 416 0 ins T oo 
82,098 8 id Crompton and Co. (Nos. 1 to 32,008ù7ʒ/ 14 2 14 9 80 $e ка on 
£32,850 100 5% |* Do. 6% First Mort. Deb. (red.) 91 86 91 96 5 5 10 | January and July - - 
99,261 L 30 Edison and Swan United (“ A" Shares) (£3 ‘paid).. 21 23 2 24 7 4 о | February & August 2% — 
17,189 b 3/1 Do.: / ua sys és ak ow эз аыл. 4 5 4 6 6 0 0 i. i, ee àn 
4194,023 Btock 47 Do. 4% ortgage Debenture Stock (red.) . 100 102 99 101 4 0 5 | Juneand December "s = 
17,400 5 57 Edmundson's Electric.Corporation Ord (fully paid) 5 54 Б E} 41011 | Half-yearly . T = 
110,000 2 1/2; | Blectric Construction Co. (Limited) _............. 2 28 94 2 4 16 10 Kobraa & August тү, — 
25,000 3 2/9? Do. 7 per Cent. Cumulative Pref. m. == = ~ = 2 81 2} s 462 | August 2... ое 34 3 
£111,100 Stock Д Do. 47 First Mortgage Deb. (red. 105 107 105 107 816 2 he .. эъ 
91,196 1 — Bimore’s Patent Copper um ar tup —— 1 ї $ на - - 
12, 10 8[0 Henley's Telegraph Works Ordinary ....— 2s 204 94 20 21 6 810 | February & August 273 < 
8, 10 7/0 m 7 per Cent, Preference ......... 18 19 18 19 813 8 E " - = 
£50,000 | Stock | 44% s Mortgage Debentare Stock (red) . 110 115 110 115 818 8 * н 1183 - 
$2,000 10 5/0 дой Rubber, Gutta Percha, &., Works m =.. 22 23 22 23 4.7 0 8 1211 2% 
200,000 | 100 47 Do. 4% First Mortgage Debentures (гед) -T 172 106 102 106 815 6 | March & September | 1°54 + 
87,850 13 12/0 ери Construction and Maintenance .. — — — 37 41 87 41 4 6 2 | March and July... 39 33 
£150,000 100 5% Cent. Bonds (red.) 1899 104 107 104 107 414 9 January aud July — = 
£°0,000 5 4/0 "Willans in Robinson Ordinary ..... = = — 74 8 7 "i 417 O | April and October. £ {* E 
480,0 0 b 8/0 Do. 6% Cumulative Preference .. .. 0$ 7 6 74 429 " " ? 7 
£100,000 | Stock 43% Do. % First Mort. Debs . 1I08 10 108 110 818 8 | May and November — — 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
12,000 10 ba Blackpool and Fleetwood "Tramways P c 154 16} 153 163 - E — - 
25,000 10 67 Bristol Tramways and Carriage Е 91 22 21 22 2 14 = ~ — 
25,000 10 6% Do. (7: IL DRE ˙ ˙ —— aer Ep vira TA = 13 184 18 184 1 14 = - = 
£90 410 Stock 4% Do. Debenture,. с. eiut cess Лай әт 121 123 121 123 3 5 1 = - a 
80,000 10 ча British Electric Traction Ordinary .............. 16) 173 163 174 v 2 174 17 
10,000 10 2/441 Do, 67 Cum, Pref. (fully pd. & £2.10s. prm. pd.) 13 14 13 14 4 59 si ET = 
£35,250 1) 3% | Central London Ordinary ..............._..| 10 104 10 104 217 2 June and December lu} 102, 
178 303 10 1/9 Do. - CRG pull) AAA a s 5} 6} 51 61 216 6 " ' 6i ait 
2080, % | Stock | 217 | Оңу and South London Rallway Con. Ordy, - —..| 6) 71 6989 т 216 З | January and July — 6% 2 
22,500 10 Sa Do. Ordinsrr (B4 paid) Ажи» т» ызла 2 3h 4 3h 4 ә os - os 
9,261 10 5% Do. 6% Perpetual Preterence =s == =» == == ss ~ ~ |) 144 14 144 154 8 4 6 | January and July ., = Б 
187,701 Stock 47, Do. 4% Perpetual Debenture .. . «= = =-~ 184 138 184 133 $1810 | May and November 24 zt 
20,000 10 6% Imperial Tramways Ordinary (old £6 shares) .. 164 168 164 1 339 March & September æ “ 
10,000 10 67 e miles teas cias ko a 15 154 15 hl 818 8 " " — = 
87,000 10 37 | Liverpool Overhead Railway Ordinary 2ш... 107, 107, 107, 10 3 1 6 | February & August — = 
10,000 10 b | Do. b Preference * * == „ iX A A "o ͤ | 1E4 16 154 16 8 2 6 LE ] J ы — 
125 000 | Stock | 4% | Do 6% Debenture ___.._-__ 108 110 108 110 813 1 | Janusry and July — = 
20,000 5 3/3 | New General Traction 07 Cumulative Pref — — - 41 53 41 5} - - - = 
£540,000 Stock 8% | Waterloo and City Ordinary -—————— = а еа а ә 106 111 107 112 2 1411 June and December 1114 1103 


* In calculating the yleld on this security, allowance has been made for accrued interest, but not for redemption. 
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Pror. FonBEs had a mixed audience of engineers, students 
and laymen at the Society of Arts on Wednesday evening to 
hear his Paper on “ Long Distance Transmission of Electric 
Power, and what probably aroused most interest among the 
listeners was his simple financial transaction which copper 
merchants or others would willingly make, and which may 
avoid the huge capital hitherto required by those who transmit 
the power, and will increase the dividends on money spent 
on transmission "— in а case, given as example, increasing 
the net income from 9 to 40 per cent. The financial scheme 
comes simply to this: the capital is divided into two parts, 
the major part is represented by copper and is a 4 per cent. 
mortgage on the transmission line, while the smaller part 
spent on hydraulic and electric machinery will produce a net 

. Income equal to 40 per cent. of this part of the capital when 
the interest on the mortgage has been paid. Although Prof. 
Forges may be only an amateur financier he must surely 
know that, with the same capital, revenue, and work- 
ing expenses, the same total profit or loss will be made 
whether the capital is divided merely into ordinary shares or 
into ordinary shares and a mortgage. Consequently, taking 

‚ the first-mentioned 9 per cent. investment as a basis, if the 


ordinary shares, with a possible return of 40 per cent. on a. 


speculative undertaking, be a sounder investment than this, the 
mortgage bonds must have a lesser value ; and if, on the other 


Prick SIXPENCE ©; 
Abroad, 8d., or Is cents, or ‘80fr., or 70pf. 


hand, the 4 per cent. mortgage on the security of some copper 
cable strung up in another continent be a better security, the 
ordinary shareholder will be the sufferer. Is not Prof. Forges’ 
‘simple financial transaction" merely the one known as 
robbing Peter to pay Paul, with, perhaps, an element of 
uncertainty thrown in as to who is to be Peter and who Paul ? 


— — 


Сніхл would seem to offer a good field for the development 
of electrical engineering enterprise. From an article by 
Messrs. J. S. Fearon and Е. P. ALLEN, in the November 
number of the Engineering Magazine, we gather that the 
country is rich in coal, iron and other minerals, and that 
the natives possess a highly developed civilisation, and are 
industrious and peace-loving. To demonstrate what can be 
done with native labour, it is mentioned that an arsenal has 
been in operation near Shanghai for nearly 80 years under 
British superintendence, and that the 2,000 Chinese workmen 
who are employed there have developed a very satisfactory 
skill. The telegraph is stated to be the only institution of 
modern science which has obtained any considerable foothold 
in China proper :— 

Peking is connected by wires with Tientsin and with Manchurian points 
up to the Russian frontier, whence connection is continued by Russian 
Siberian lines to Europe, The capital is also connected with all the treaty 
porte and principal cities in China proper, and these again with each other. 
Canton has connection also through Yiinnan with Burma. China learned 
the value of the telegraph in the war with France, and it has long since 
been admitted to have “ become indispensable.” The telegraph, however, 
s under Imperial control, and there is probably little opportunity for ita 
extension as a private enterprise. Chinese writing being not alphabetic 
but syllabic, and there being as many characters as there are words in use, 
the telegraphic measages are sent in a number cypher. For transcribing 
messages received a double-ended type is used; on one end is the char- 
acter,and on the other the corresponding number. When a message is 
received it is set up by the numbers, and then printed from the reverse 


or character, end. 
en PET 


бностр, however, any of our readers contemplate the start- 
ing of an enterprise in the Celestial Empire, it is as well 
to remind them that, in spite of his “ highly-developed 
civilisation " and his ‘‘ industrious and peace-loving” dis- 
position, the Chinaman ‘‘has some force of character, and 
resents most strongly the encroachment of the ‘barbarian,’ as 
he terms all outlanders—resents it not merely as the savage 
African does, but with patriotic feeling and a natural desire to 
owe his progress to no one but himself.’’ This being the 
case, we should advise electrical engineers to confine their 
operations, for the present at any rate, to those parts of the 
country which fall within the British sphere of influence, 
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Tax interest in the recent breakdown at Brighton appears 
wide-spread, and various opinions are being expressed as to 
the means which should be employed to prevent the recurrence 
of such an accident, many central station engineers being of 
opinion that the minimum cut-out should be suppressed. In 
another column we publish an article by Mr. AgNorp Рнпир, 
offering some further suggestions as to the possible cause of the 
mishap. The experiment described was, of course, merely on 
& laboratory scale, and hardly conclusive; for the arrangement 
of & hedgehog transformer and a battery does not represent 
precisely the same conditions as the field coils and armature 
of a shunt dynamo running on a load. Nor need we look to 
the armature reaction of the disabled machine опу, buf to that 
of all the machines, as a cause contributing to the reduction 
in the dynamo pressure; this has already been pointed out by 
us. Our contributor’s article, however, helps to put some of 
the properties of paralleled shunt machines in a clear light, 
and his suggestion, that the short circuit of the 'bus.bars by 
the disabled armature might have brought the machines to 
the unstable condition represented by the lower limb of a 
shunt characteristic, merits more than passing consideration. 


—— 


Tue following letter, signed by the Chairman of the Elec- 
tricity Committee and the resident engineer, has been sent to 
electric light consumers in Edinburgh :— 


Sir or Madam,— We respectfully and earnestly appeal to you in the 

present unfortunate crisis in the electric lighting undertaking of Edinburgh, 
hitherto so successful. Relying on promises of plant delivery, which were 
not fulfilled, new consumers were connected up in large numbers during 
summer and autumn, and we are now unable to deliver current at the 
standard pressure during the houra of heaviest load, from 4 p.m. to 7 p.m: 
The consumers can help us in this difficulty by arranging to light only 
two-thirds of the lamps usually required during the above hours. If this 
is done more light will be got from the remaining lamps than if they were 
all op, as the full pressure can be maintained. If the switches do not suit, 
the necessary lamps can be unshipped. As soon as we can get the plant 
in sufficient order due intimation will be given. We trust to your com- 
plying with this request, assuring you that every effort is being made to 
put the plant in a more satisfactory condition, and with the least possible 
delay. 
While sy mpathising with the supply authorities in their diffi- 
culty, we cannot but think that their position is somewhat 
undignified, and not altogether blameless; for, although the 
contractors are as usual chiefly in fault, the supply authority 
might have safeguarded itself by the exercise of a little 
ordinary business foresight. An assumption of ‘ masterly 
inactivity " а few months ago, in the matter of making house 
connections, might have averted the present crisis. 


еее 


In another column will be found several items of interest 
with regard to the telephone situation. At Glasgow an 
unexpected difficulty has cropped up, the town clerk (Sir Jamas 
Mazwick) refusing to have anything to with the Glasgow Bill, 
in course of preparation, for powers to establish and work a 
municipal telephone exchange. Sir James justly considers it 
illegal for the Common Good to be included as a guarantee 
for the scheme, and that the rates only could be used for that 
purpose; and as the Committee will not be influenced by his 
opinion, he has decided to take the course indicated above. 
In the meanwhile the National Telephone Co. have made a 
counter-move, offering the Glasgow Corporation a new scale 


of rates for all subscribers on the basis of a reduced minimum. 
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charge for a maximum of 500 conversations per annum, with 
a supplementary charge for each conversation above that 
number. This offer is made on condition that the Corporation 
grant those facilities and wayleaves so ofte& asked for but 
refused. It will be instructive to see how the Glasgow muni- 
cipality will view this alternative to embarking the ratepayers’ 
money in and guaranteeing by the ‘Common Good" an 
undertaking which must be terminated in twelve years’ time. 
We notified last week that Manchester had decided to abandon 
its intention of applying for a telephone licence. 


mp 


THE proceedings in the London County Council on Tuesday 
were also noteworthy. A member who had evidently taken 
cognisance of Mr. Gaixz's letter to The Times, published in 
abstract in our last issue, and asked whether 900 persons in 
London were actually unable to get telephonic connection 
owing to the Council’s refusal to allow the Company to lay 
underground wires. Mr. Bxww's statement to the effect that 
the prime cause was the Company’s refusal to concede equit- 
able terms should be compared with the statements in the 
letter alluded to. 

c 

Тнк accounts of the Shoreditch electricity works having 
been referred back to the Lighting Committee “to allocate 
the disposal of the profits,” we will defer for the present our 
promised examination until the Committee’s further report is 


presented. 
— . a ==. 


King’s College, London.—The Council have appointed Mr. 
Ernest Wilson, M.I.E.E., Professor of Electrical Engineering, 
in succession to the late Prof. John Hopkinson. 


Royal Society.— Among the Papers down for reading yester- 
day was one by Mr. C. T. R. Wilson, ‘‘On the Condensation 
Nuclei produced in Gases by the Action of Róntgen Rays, 
Uranium Rays, Ultra-Violet Light and other Agents.” 


Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
St. Louis and Noronha ....... Oct. 17, 1898 ... — 
Pernambuco — Ceara ............ Oct. 19,1898 ... Nov. 22, 1898 
Ceara—Maranham .............. Коу. 15, 1898 ... — 


Personal.— The Berlin correspondent of the Daily Chronicle 
hears that Prof. Röntgen, of Würzburg, has received a fiat- 
tering invitation from the University of Leipzig to fill the 
chair which is about to be vacated by Prof. Wiedemann. 
Prof. Róntgen has the matter under consideration. 


The Röntgen Society.—' The President of the Röntgen 
Society and Mrs. Charles Mansell Moullin gave a conver- 
sazione at St. Martin's Town Hall, Trafalgar-square, on 
Monday night. The company numbered nearly 1,400, 
and included a number of the leading lights of the medical 
profession, besides several eminent physicists. 


Light Railways; Important Decision.—The Board of Trade 
have intimated to the British Electric Traction Co. that they 
cannot confirm the order of the Light Railway Commissioners 
to construct an electrically-driven light railway between Coat- 
bridge and Airdrie ‘‘ because of the effect the scheme would 
have on the Caledonian and North British Railway Co.’s 
undertakings.” 


Society ot Arts.—Among the recipients of the Society's 
medals for Papers read during last Session are :—Capt. B. F. S. 
Baden-Powell, for his Paper on Kites: their Theory and 
Practice; Prof. J. A. Ewing, for his Paper on “ Linde’s 
Method of Producing Extreme Cold and Liquefying Air:“ 
and Prof. Silvanus P. Thompson, for his Paper on ‘‘ Telegraphy 
Across Space.” 
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Students of the Institution of Electrical Engineers. — The 
students’ annual general meeting was held on the 16th inst., 
when a vote of thanks was passed to Mr. S. S. Grant, the 
students’ honorary secretary, and the following gentlemen 
were elected to serve on the students’ committee for the 
ensuing session :—Messrs. M. R. Gardner, Е. S. Muller, 
L. R. Morshead, R. Pope, W. G. Royal-Dawson and M. 
Solomon (Н оп. Sec.). 


African Telegraph Lines.—A Reuter’s telegram states that 
the Berber-Suakin telegraph having been completed, tele- 
graphic communication is now open between Cairo and Suakin 
and Kassala over the Egyptian and Suakin military lines. 
Information has also been received by the Church Missionary 
Society to the effect that the telegraph line from the coast to 
Uganda is now open to the public for a distance of over 
800 miles into the interior. 


Salomons Scholarship.—The Scholarship founded by Sir 
David Salomons in connection with the Institution of Elec- 
trical Engineers, and annually bestowed on the recommenda- 
tion of a Committee of the Institution, has this year been 
awarded to Mr. H. J. Tomlinson, a student in the Pender 
Electrical Laboratory at University College, London. Ву the 
conditions of the Scholarship the holder is required to spend a 
third year in study or research, and the successful candidate 
will continue to work in the Pender Laboratory under Dr. 
Fleming. 


The Hopkinson Memorial at Cambridge. — The Engineering 
Laboratory Syndicate, says Nature, have lost no time in pro- 
posing a plan for the Hopkinson Memorial Building. The 
new wing will adjoin the present laboratory, and provide a 
lecture room, three laboratory-rooms, and small rooms for 
students engaged in research. For the completion of the 
plan some £500 will be required, in addition to the £5,000 
generously given by Mrs. Hopkinson and her children. It 
is expected that the building will be ready for occupation in 
October, 1899. 


Lord Armstrong’s Experiments on Electric Discharge.— 
Prof. Stroud, of the Durham College of Science, gave a 
lecture on the 9th inst. on ** Lord Armstrong’s Experiments 
on Electric Discharge,’’ in the theatre of the Newcastle 
Literary and Philosophical Society. The lecture was illus- 
trated by numerous experiments with a 16-plate Wimshurst 
machine, driven by a motor; this machine, together with 
other apparatus, having been presented by Lord Armstrong to 
the Durham College of Science for the purpose of continu- 
ing the experiments on electric discharge which he had 
initiated. 


Death of Sir John Fowler, Bt.—The death of this eminent 
engineer, which occurred at Bournemouth on Sunday last, 
after a prolonged illness and in his 81st year, creates a blank 
in the higher ranks of the engineering profession not easily 
made good. His name has been prominently before the 
country in connection with almost all the triumphs of railway 
construction throughout the British empire during the present 
century. Although not an electrical engineer, Sir John Fowler 
was associated as consulting engineer with the City and South 
London Railway and with the Central London Railway now 
in process of construction. 


Falcon Works Engineering Society—Mr. Percy Sellon 
delivered the Presidential Address to the above Society at the 
Inaugural Meeting of the present session on the 17th inst., at 
Loughborough. After referring to current and prospective 
developments in the electrical industry, Mr. Sellon passed on 
to consider the position of the British manufacturer of 
electrical produce in the face of competition from the 
Continent and America, and contrasted the conditions as 
regards labour, materials, and supervision of the respective 
systems in present operation in Great Britain, Germany, 
Switzerland, and the United States. Mr. Sellon concluded 
by referring to the changes and extensions which have been, 
and are now being, introduced at the Falcon works, including 
the introduction of the single-break day, the growth of the 
piece-work system, the Company's profit-sharing scheme, &c. 


A Large Highland Water Power Scheme.—Parliamentary 
notice has been given of a bill for the purpose of carrying out 
an extensive water power utilisation scheme in the North of 
Scotland. It is proposed to erect a generating station near 
Loch Leven and utilise water power derived from the neigh- 
bouring river and lochs, as far as Loch Ericht. Dams are to 
be constructed to divert the waters of the Allt Glas into Loch 
Ericht, and for the purpose of raising the waters of Loch 
Ericht by damming the River Ericht where it flows out of 
the south end of the lake so as to submerge the neighbouring 
land. An aqueduct will be built as a communication with the 
two streams, Allt Coire a’ Guibhais and Allt Dubh Garbh, 
and the waters of these streams will also be impounded. In 
а similar manner, by a series of dams and aqueducts, use will 
be made of all the small lochs and streams between Loch 
Ericht and Loch Leven. 


A Temperature-Entropy Chart.—We are informed that 
Messrs. Frost and Sons, of Rugby, have been entrusted by 
Captain Sankey with the publication of the temperature- 
entropy chart devised by him. The basis of this chart is the 
water line and saturated steam line described by Mr. J. Mac- 
farlane Gray in his Paper on The Rationalisation of 
Regnault’s Experiments on Steam” (Proc. Inst, Mech. E., 
July, 1889), and the space between these lines is closely 
divided by constant pressure” and ‘constant volume 
lines, which are extended into the superheated steam field; 
lines of constant dryness fraction are also given. There are 
scales giving total heat, water heat and internal energy, from 
which these quantities can be read off without interpolation. 
This chart embodies in a graphic form all the physical pro- 
perties of steam used in thermodynamics from 100°F. to 
400°F., and by its help thermodynamic problems can be 
graphically solved and the 0 ¢ diagram of a steam engine 
cylinder readily plotted from the indicator diagram. 


Deaths from Electric Shock.—An unusual number of deaths 
from electric shock have taken place lately in America, 
judging by a long list published recently in the Western 
Electrician -—An employé of the Cedar Rapids (Iowa) 
Electric Light and Power Co. was killed recently while 
replacing а burned-out transformer with a new one in one of 
the Company’s circuits. Another workman was killed while 
repairing a defective arc lamp in Beloit, Mich. He had been 
working on the switchboard during the afternoon, and, it is 
thought, failed to connect up the circuits properly before 
turning on the current. An unusual accident happened 
recently in Salt Lake City. The accident was caused by а 
telegraph wire, in course of erection, coming into contact with 
six big feed wires of the Union Light and Power Co. One of 
the workmen, who had hold of the reel of wire, received a 
fatal shock. Two men were killed by live wires at Baltimore 
during a heavy rainstorm. In one instance, the current was 
transmitted by the steel rod of an umbrella coming into 
contact with an arc light, and in the other case, the 
victim was bidding a friend good-bye, and rested his hand 
against an awning-pole, which had by some means become 
charged. 


The Resistance of the Human Body.—At the instance of the 
Verband Deutscher Elektrotechniker Messrs. Siemens and 
Halske have been conducting a series of measurements of the 
electrical resistance both of their own workmen and of the 
men employed at the sugar factory at Oschersleben, where the 
recent fatal accidents occurred from low-pressure shock (see 
The Electrician, Vol. XL., p. 346). The range of the apparatus 
was from a few hundred to 150,000 ohms. Measurements 
were first made between the two hands of workmen employed 
at the Oschersleben factory, to see if the skin resistance was 
diminished by the chemicals used at the works. As values 
from 900 to 2,000 ohms were obtained, it was concluded that 
this was not the case. Measurements were then made between 
the hand and earth, the men in each case wearing the wooden 
shoes customarily worn by German workmen. Twenty-five of 
the men employed at ordinary work had resistances of over 
150,000 ohms; in seven cases the resistance lay between 
50,000 and 150,000 ohms, and in two other cases the values 
were 17,000 and 14,000 respectively. At the sugar factory 
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much lower measurements were made. In the evaporating 
room the resistances were between 1,700 and 900 ohms, in 
the cooling house between 2,400 and 1,100, and in the boiler 
house 8,000 to 1,200. One man with new shoes in the 
repairing shop offered more than 150,000 ohms’ resistance, 
and the remainder varied from 7,000 to 1,800. In the sugar 
separating room the limits were 50,000 and 8,000 ohms, and 
in the machine room six measurements of over 50,000 ohms 
were made, two over 20,000, and one over 10,000. 


Electric Railway Signalling.—F or some months past, accord- 
ing to the Evening Standard, a section of the Great Northern 
Railway, 25 miles in length, has been used for a series of experi- 
ments on an electrical system of railway signalling. It is the 
invention of Mr.Wynford Brierley, whohas devotedconsiderable 
attention to devising a mechanical arrangement for ensuring 
communication between signalmen and engine drivers, even 
in the most foggy weather, when visual signalling becomes 
impossible. The driver receives the signal on his engine. A 
contact bar fixed to the rails in a rocking shaft is connected 
by a lever and wire with the ordinary signalling apparatus, 
so that when the danger signal is set in the box, the contact 
bar is raised in position to strike a lever fixed on the locomo- 
tive. This completes an electric circuit, and sets an alarum 
ringing on the engine, which works an indicator. An 
ingenious form of double volute spring holds the engine con- 
tact bar vertical, allowing it to preserve a horizontal position 
in either direction. After receiving the blow from the contact 
bar on the rail, it performs a few oscillations, and resumes 
its vertical position in readiness for the next contact. 
The contact bars, both on the engine and the rails, have 
two ends, one for danger and one for safety. The safety lever 
has its own independent electric circuit, and moves an indi- 
cator on the engine. The danger bell continues to ring until 
reset by a simple apparatus, which also acts as a bell tester. 
The safety bell rings for a couple of seconds, and shows the 
word “ Safe" on the bell. The bell ceases to ring, in this 

Case, as the lever ceases to oscillate, and the word Safe" 
disappears. It will be seen that the driver receives a distinct 
signal as to whether the semaphore signals are or are not 
against him. In the former case, he would stop the train in 
the shortest possible time, and communication would be made 
to him by bell signal code from the signal box. Even in clear 
weather this apparatus would prevent the signal box being 
overrun, and the driver would not again move until a permis- 
sive signal had been received. 


Subfluvial Conduits.—Drawn-in systems for underground 
cables have of late years found more favour in the United 
States than in this country, and have several advantages in 
the case of work executed in busy cities, but it is hard to see 
how the expense of such systems laid in the bed of rivers can 
justify their adoption in place of armoured cables laid directly 
in the water. Two conduits of this class have, however, 
recently been laid across rivers in Boston, and are described in 
the Electrical World, of NewYork, of Oct. 29. The one consists 
fundamentally of seven wrought-iron pipes 4in. in internal 
diameter and lin. thick, with tight screw couplings, each pipe 
being covered to prevent corrosion with alternate layers of 
Bermuda asphalt and cheesecloth to a depth of j&ths of an 
inch. The seven pipes are maintained in a proper relative 
position by wooden diaphragms from 2ft. to 8ft. apart, 16in. 
in external diameter and about 4in. thick, with holes for the 
pipes and split into four pieces to allow assembling. The 
whole is enclosed in & wooden shell with a thickness of 4in. 
and an external diameter of 24in., the shell being a regular 
wooden water pipe sawed lengthwise into two sections, which 
are grooved and spiked together. These sections vary in 
length from 11ft. on the curves to 6ft. on the straight runs. 
All the wood was carefully creosoted before use. The half 
sections are bound together and around the diaphragms 
by bands or hoops of 3in. by 2in. strap iron set up 
with bolts and nuts. The conduit is in the form of a large 
U or inverted siphon, with about 48ft. between risers and a 
length of about 126ft. over all. It was assembled on the 
draw pier, and with a heavy beam across the upper end of the 
U and many stays and ties, was lifted on to a lighter, as 
shown in one of the illustrations, and lowered into the 


stream. A trench about 5łft. deep had previously been 
dredged in the clay and rock bottom, the rocks being removed 
by divers. Into this trench the U was sunk until the upper 
surface of the horizontal section was 4ft. below the level of 
the bottom of the channel and the trench was then filled flush. 
Lead-covered cables have been drawn into the ducts, and it is 
the intention to keep the interior dry. If moisture cannot be 
kept out, it will be filled with a heavy oil to prevent corrosion. 
The other conduit is a much larger one, and of а radically new 
type of construction. It belongs to the Boston Electric Light 
Co., which has now in course of erection a new generating 
station in South Boston, to take the place of its four older 
stations in other parts of the city. The transmitting system 
from the new station into the city consists of two double con- 
duits, one of which crosses Fort Point Channel near the 
Congress-street bridge. Each of these double conduits carries 
24 ducts in four layers of six ducts each, they being double 
in the sense that the 12 ducts on one side of a vertical plane 
through the centre of the conduit run through manholes 
entirely distinct from the 12 on the other side. The lead- 
covered cables will be drawn into ducts solely of wood, the six 
layers of ducts consisting of semi-circular grooves planed in 
the opposite sides of seven layers of timbers, each 
layer being 6in. thick. The timber is untreated green 
pine, except for the sections passing through the mud 
line at the two terminals of the conduit, which for a 
distance of 12ft.—6ft. each side of the mud line—are of oak. 
This is for the purpose of avoiding the attacks of insects, 
which, experience has shown, are only made at these points. 
The timbers are fastened together at frequent intervals by 
fin. galvanised iron bolts with nuts and washers, and also 
with kiln-dried soft-pine dowel pins, the former being expected 
to have a limited life and the latter to be more permanent. 
The swelling of the latter on reaching the water will render 
them very tight. These bolts and pins are passed through 
horizontally and vertically at intervals, making, with the 
staggered joints of the timbers, a very substantial construction. 
The bolt holes are counter-bored on one side of the conduit, 
in order to give a smooth surface for the launching, which 
was done from sliding ways. The length of the Gin. timbers 
varies from 4ft. on the curves to 20ft. оп the straight run. 
The sections were assembled in the yard complete, except 
for the dowel pins, and the ducts were tested by means of a 
8łin. plunger attached to a bamboo rod for the curved runs, 
any sticking being remedied by taking down the structure and 
gouging out the ducts. At the joints each duct is flared out 
slightly to prevent a shoulder occurring to catch the piping. 
After the ducts were thus carefully rendered of а uniform 
minimum cross-section, each of the six sections of the conduit 
was assembled, fitted with dowel pins and taken on rollers to 
the launching ways. The conduit weighs in air a ton for 
about every 84ft., making for the whole length a weight of 
about 40 tons. The launching ways were heavily lubricated 
with axle grease, and the back end was tilted up with jacks 
until the section slid off into the water. Each section was 
fitted with a stepped joint, with steps each 2ft. in length for 
attaching it to the next. These were joined in the water, and 
the whole sunk with weights. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, November 25th. 
PHYSICAL SOCIETY. 

6 p.m. Meeting in the Rooms of the Chemical Sociefy, Burlington 
House. Papers to be read: (1) ““ Оп the Properties of Liquid 
Mixtures,” by R. A. Lebfeldt; (2) “On certain Diffraction 
Fringes as applied to Micrometric Observations,” by L. N. О. 
Filon. 


MONDAY, November 28th. 
SOCIETY or ARTS. 


8 p.m. Cantor Lecture II. —“ Acetylene,” by Prof. Vivian B. Lewes. 


TUESDAY, November 29th. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be read: The Effect of Subsi- 
dence due to Coal Workings upon Bridges and other Structures,” 
by S. R. Kay. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier pv’ Ase. | 


Iron-Constantan Thermo Couples.—It appears that Н. Rubens 
was not the first to use thermo couples of iron and constantan 
for measuring radiant heat. Such thermo couples were cali- 
brated or used by Holborn and Wien, Fuchs, Kleiner, Troost 
and Van Aubel. The latter gives an account of all these 
researches, the earliest of which is that of Fuchs, who pub- 
lished a Paper at Graz in 1898 on the thermo-electric 
behaviour of some nickel-copper alloys. Fuchs used baths of 
boiling alcohol, water, xylol, aniline and nitrobenzol to obtain 
standard temperatures ranging from 70deg. to 200deg. Kleiner 
found that the temperature curve is very nearly a straight 
line. Holborn and Wien used this thermo couple for 
measuring low temperatures, including the fusing points of 
some organic liquids; Troost used it for finding the boiling 
point of liquid ozone, and Van Aubel himself for deter- 
mining the thermal conductivities of various alloys. 

(VAN AUBEL, Archives Sc. Phys. Nat., Geneva, 103, 4.] 


Determination of Dielectric Constants.—If Ci and С, are 
capacities inserted in а primary and a secondary circuit 
respectively, and +, and i, the currents, J. A. Erskine proves 
that i changes very rapidly with C, when Ci has certain 
values. Hence, if a suitable current indicator is available, 
the mutual influence of two circuits may be used for com- 
paring two capacities with great accuracy, and hence also for 
the determination of dielectric constants. Such an indicator 
the author found in a set of magnetised bits of steel wire only 
lcm. long. The primary current consisted of the discharge of 
an influence machine. The secondary coil was not enclosed 
in the primary, but was placed a few centimetres away, with 
the axes coinciding. The unknown capacity was determined 
by measuring the distance between the plates of a Kohlrausch 
condenser, when that and the condenser of unknown capacity 
produced the same demagnetisation of the needle. The curve 
of demagnetisations for various positions of the condenser 
plates being known, it was easy to find the capacity corre- 
sponding to the demagnetisation observed with the condenser 
containing the liquid to be studied. In order to maintain the 
constancy of the discharge potential the primary condenser 
was always charged very rapidly, as recommended by Jaumann. 

[ERSKINE, Wied. Ann., No. 10, 1898.] 


Crystallisation in a Magnetic Field.—'The fact that any 
transparent, simply refracting, optically inactive substance, 
when placed in a powerful magnetic field, instantly acquires 
the property of rotating the plane of polarised light, and that 
the effect thereon is apparently of the same nature as that 
characteristic of certain specific atomic groupings in molecules, 
naturally raises the question whether, if the optically active 
molecular structure or aggregation were effected in a magnetic 
field, it would be influenced thereby to an extent sufficient to 
show an effect upon its final optical properties, which would 
seem probable, providing the interatomic or intramolecular 
forces are electro-dynamic. This question has been experi- 
mentally investigated by A. W. Wright and D. A. Kreider in 
the case of tartaric and racemic acids, sodium chlorate and 
ferrous sulphate. To determine the resultant optical activity 
of any crop of crystals, they were suspended in a mixture of 
alcohol and carbon bisulphide of the same refractive index, in 
a tube maintained in rotation by mechanical means. The 
results showed that even the strongest magnetic fields failed 
to control the direction of the resultant optical activity. But 
in the case of sodium chloride an excess of either dextro or 
lævo crystals was obtained, which indicated a kind of unstable 
equilibrium produced by the magnetic field. 

[WRIGHT and KREIDER, Am. Jour. Science, November, 1898.] 


The Constant of Gravitation.—The equation of gravitational 
attraction, V=MMY e, is not complete, as it requires the 
introduction of a constant depending upon the system of units 
adopted. That it is not complete may be proved in another 
way also. V is a force, and hence of the dimensions MLT-*. 
The dimensions on the right-hand side are M?L-?. It is 
evident at once that the two sides are not dimensionally 


equivalent, and hence that other dimensions must intervene 
before the expression for the occurrence here represented is 
complete. If we put V=KMM?/«*, the dimensions of К 
necessary for a complete dimensional equation are М-1Г2Т-%, 
a formula which is not yet interpreted. It depends, of course, 
upon the medium in which the gravitational action takes 
place. ML’ being the inverse of a density, the constant 
might be taken to signify the change in the rate of rarefac- 
tion of the medium in a given time. But before entering into 
speculations of this kind, it is better to determine the 
numerical value of the constant for C.G.S. units. F. Richarz 
and O. Krigar-Menzel have finished their long and laborious 
task at Spandau, RI E oh mound the constant to be 


(6:685 + 0-011) + 10-° - 


different altitudes above the a s surface. The correspond- 
ing density of the earth is 5:505, which accords fairly well 
with the value 5:527 found by Boys by means of his quartz- 
fibre torsion balance. 

[В1снАв2 and KRicAR-MENZEL, Wied. Ann., No. 10, 1898.] 


Hall Effect in Liquids.—F. G. Donnan calculates the much- 
controverted Hall effect in a binary electrolyte from the basis 
indicated in the diagram (see Fig.). The lines of flow of the 
primary current are supposed to be straight, and the magnetic 
field uniform. The effect of the ponderomotive forces on the 
moving ions in the magnetic field is to urge both positive 
and negative ions, with different velocities, in the positive 
direction of 2. The stationary state is attained when the 
net flux of i ionic matter in the positive direction of z is 
balanced by the flux of undissociated salt in the opposite 


direction. The author obtains transverse E.M.F.’s in a 
2b * 
2 
Primary 
Current 


, 


CuSO, solution of the order of 10~ volts, which would require 
а potential gradient of about 10,000 volts per centimetre to 
bring into measurable prominence. Hence, the conclusion 
is the same as that arrived at by Everdingen (see The Elec- 
trician, Vol. XLI., p. 488), viz., that Bagard's apparent Hall 
effect is due to other disturbing causes. 

[DoNNAN, Phil. Mag., November, 1898.] 


Magnetic Deflection of Vacuum Discharges.—J. Henry has 
endeavoured to find the explanation of the change produced 
in the magnetic deflection of the discharge between a pair of 
electrodes in a rarefied gas, when the gas carrying the dis- 
charge is changed. The behaviour of such discharges closely 
resembles that of a flexible and elastic conducting string 
stretched between the electrodes. Such a string would be 
pulled aside while the magnetic force acted, and return to the 
straight line as soon as the magnetic force was removed. In 
order to avoid complications due to electrification of the sides 
of the tube, the author used a wide bell jar, closed by an 
ebonite plate, the electrodes being wires introduced through 
the neck of the jar and through the centre of the plate. The 
deflections were measured by photographing the discharges. 
The magnetic field was made vertical, and the deflection 
horizontal, thus avoiding distortions due to convection, at 
least on the photographic negative. It was found that, 
roughly speaking, the magnitude of the deflection increased 
with the density which the gas has at atmospheric pressure ; 
in other words, with the molecular weight of the gas. As 
long as the current through the gas was kept constant, a 
change of pressure had little influence, if any. The potential 
difference between the electrodes was equally unimportant. 
The elements which determine the amount of magnetic deflec- 
tion are exactly the same as those which determine the 
deflection by a blast across the electrodes, from whatever 
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cause produced. These elements are: The rate of diffusion 
of the gas, the rate of recombination of its ions, the velocity 
of the ions under a given E. M. F., the duration of the discharge, 
and the relative resistance of the gas to the passage of elec- 
tricity through it before, and after, a discharge has passed. 
When the discharge is abrupt, the path is straight. When it 
is gradual, the chain of ions is blown aside by the blast due 
to the magnetic field. 
(Henry, Phil. Mag., November, 1898.) 


Phosphorescence.—H. Jackson attempts to connect together 
all the phenomena of phosphorescence, or what is more 
appropriately termed luminescence, with a view of showing 
between them a likeness in kind. The sources of luminescence 
thus dealt with include light, heat, chemical combination, 
cathode rays and X-rays. The glow of phosphorus, the 
fluorescence of quinine, the sparkling of heated chlorophane, 
the luminosity of Balmain’s paint, the light from lime in a 
vacuum tube, the glowing of barium platino-cyanide under the 
influence of X-rays—all these phenomena may be looked upon 
as outward evidences of a response on the part of these sub- 
stances to rapid oscillations. To avoid circumlocution the 
original response may be described as the assumption of a 
. statical charge. The release of this condition of strain is 
accompanied by oscillations which give rise to the visible 
` undulations of the phosphorescent light. So far the author's 
theory. It must be confessed that it does not give us much 
additional aid towards the solution of this complex problem. 
But a remark at the end of his Paper deserves attention. He 
supposes that the clouds in the solar photosphere are made up 
of matter in a more condensed or complex state than that of 
the solar nucleus or the photosphere itself. As a rule these 
clouds are rendered luminous by the more rapid oscillations of 
the nucleus. Occasionally, in the case of sun spots, they fail 
to shield the earth from these rapid oscillations, and electric 
disturbances result. 

(Jackson, Phi. Mag., October, 1898.) 


Ате Vapours.—In experiments upon the discharge of nega- 
tive electricity by light, the electric arc has usually been found 
to be the most satisfactory source of ultra-violet rays. But it 
was early recognised that electrified particles, thrown off from 
the hot carbon terminals, and proceeding to considerable dis- 
tances from the arc, might be a serious source of error. 
E. Merritt and O. M. Stewart have carefully examined the 
behaviour of the electrified particles thrown off by various 
arcs. They find that the vapours from the carbon arc possess 
the power of discharging electrified bodies with which they 
are brought into contact. In general the electric properties of 
these vapours are similar to those of gases that have been 
acted upon by X rays, or to the gases from а flame. This 
discharging power is retained even after the vapours have 
passed through long tubes of glass or metal, and lasts for at 
least 10 seconds. After passing between two grounded con- 
ductors, these being only a short distance apart, the vapours 
are found to discharge a negatively electrified body more 
rapidly than one charged positively. This recalls the action 
of X rays. The explanation of the phenomenon is probably 
that suggested by Zeleny, namely, that the negative ions 
diffuse more rapidly than the positive ones. 

[Меввитт and STEWART, Phys. Rev., Sept.-Oct., 1898.) 
— u — — 

Electric Power Transmission in Canada.— In the United 
States consular reports from British Columbia it is announced 
that the work on the power plant and transmission line from 
Sooke Mountains to Victoria has been completed. The 
current is used for lighting and street railway purposes. The 
water from the mountains starts 2,300ft. above the level of 
the sea, and is the highest fall in Canada. About 750ft. above 
sea level and 16 miles from Victoria, these waters form a lake 
covering 150 acres, into which empties Goldstreim river, 
which is tapped three miles from its source by an artificial 
lake or reservoir, coverirg 7} acres, 1,122ft. above sea level. 
From this reservoir the water passes through a steel pipe 88in. 
in diameter, 6,700ft. to the power house of the electric com- 
pany, which is 460ft. above sea level, thus giving a fall of 
1,000ft. from the main lake, developing 1,500 н.р. 


CURRENTS IN BRANCHED AND IN MUTUALLY 
INDUCING CIRCUITS PRODUCED BY HARMONI- 
CALLY VARYING ELECTROMOTIVE FORCES. 

(Concluded from page 74.) 
BY PROF. THOMAS В. LYLE. 


Example П. 

Two points between which a P.D. E subsists are joined in 
parallel by two conductors having R, L, and K, and exercising 
mutual induction on each other; determine the В and L of a 
conductor equivalent to the two parallels. Applying Kirchhoff's 


extended laws, 
E+mC,=7,C,, 
E+mC,=7,C,, 
where ri R + wh, 
Ta R, + wwLis, 


т 
m =wMe-'s = – wM. 


Hence, at once, 
(ris - m*Y(C, T C) zz (ri + 72 + 2m)E, 
E = (01 + C4), 
= (p + 40) (CI + С,), 

where р and А are the resistance and inductance of the con- 
ductor equivalent to the two parallels, and may be shown to 
be given by 

p= Ri R, (Ri + R,) + o° {R (La - M} + RL,- Myr 

(B, + Bj! oL, T- 2M)" 
RL + RL + MRR. + w*(L,L, — Me) (II + L, - 2M) 
f T R.) TT (LS +L,—-2M)F 72 

Two points between which a P. D. E subsists are joined in 

parallel by a number of conductors, each having R, L, and 


Or 


K. Determine the R and L of a conductor equivalent to the 
system and the phase difference of the currents in the several 


parallels. | | 
If C. cos (oft G.) be the current in parallel n, R. its 
resistance and its equivalent inductance, that 18 


ZL- lx in n, then putting ғ, for R. + «oL, we have, 
о) 
Е =r C 2,0, = r,O, &., 
. 1 R oL 
JS ХС = (21) -Zin- n T E, 
= (a- wb)E, 


where a= УҢ and b= D: 


1 
= ш УС = 
AB а - wb 


and ав XC is the total current. 


a oH = resistance of equivalent conductor, 
a + о 


а + 1 
>С =C; 
а? + o? е 


= inductance of equivalent conductor, 


а? + op? 
R,R, + LL 
NE ^ 


also cos (4, 


Sm (F. Фа) TA wr 55 
LI 


where 4, – ф, is the amount that C, is ahead of C, in phase. 
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Corollary I. То get the reduction factor of a Wattmeter.— 2 is the average value of E'C,, where E' is the P.D. between 


Let the constants of the external circuit and thick wire coil 
of the wattmeter be R,L,, and those of the fine wire coil 
shunted across the terminals of the generator be R,L,. 
Fig. 5 making the arrangement clear. 

The indication of the wattmeter is proportional to the 
average value of CI C, that is, to {сус cos (¢,—¢,), or to 


$ E cos (ф, — ф,), as B, is constant. 


The latter expression is 
" "s @ REQreLLD, , RR toL 
R: Ll, 1^2 RPI, 
The power put into the external circuit is the average value 
of EC,, that is, 


1.2 
+} 62, Hence the reduction factor is = ER ALI 


Corollary 2.—1If there be only two parallels the condition 
that the currents in them may be in quadrature (i.e., $ G2 


= 3) is R,R, +*L,L,=0, which shows, since R, and R, are 


essentially positive, that L, and L, must be of opposite sign, 

that is, that in the one inductance must predominate, and in 

the other capacity. If L,= – ЭК, where K, is the equivalent 

capacity of parallel 2, then the above condition becomes 
K,R,R, = L, 


Example III. 

If the alternate poles of the stator of a rotary field motor 
are wound with a continuous conductor, to determine the 
winding and constants of the conductor for the remaining 
poles, which conductor when joined in parallel with the first 
will split a single phase alternating current so as to produce a 
circular rotating magnetic field. Let R Ln, (number of turns) 
I, reter to given circuit, R,L,L',n,I,, refer to required circuit, 
L, being the inductance of the stator coils, and L’, the added 
external inductance, which I have shown must be such as to 
make the total inductance L, +L’, negative; in other words, 
capacity must predominate in circuit 2, and the capacity K, 
required to be`put in will be - ALD 

3 

In addition, let р be the number of similar poles on one 
circuit of the stator, and o the magnetic flux due to 10 
ainpere-turns round any pole. Hence for quadrature, that is, 


Ф, - Ф = 7/2, 

BB, t eL, (L; + L..) =0. (.) 
For equal amplitude of magnetic flux 

үбү = ТС, 
that is, baha а, вау, (I.) 
Mm Ng | 
remembering that I} =R} T0 (LZ LA); 
also Ih... 5 =), gay, . . III.) 
ny 7¹⁴ 


and, as we have a condition still at our disposal, let it be that 
the volumes of copper on the two circuits shall be equal. 


This gives В E Lo, say, « « « cx (IV) 
Lo эң 


In the above, as A and p are known and connected by the 
equation а? =7,*(p?+w*A*), we will also represent by т the 
known ratio 2^, 


P 
By simple elimination we get at once n, = 774. 
Hence R= rn p= rR 
Г. = TRI A = Ty 
l т na TT) p ltr), 
JGG 
1 
Е Kum cc er 
d T АТБ, 
The energy drawn from the mains and received by the stator 
by circuit 1 is the average value of EC,, while that by circuit 


the extremities of the stator coils of circuit 2. 

Now Е! = (R, + «oL,)C,, 

7. EKR TT (Lz + L',)}C, ; 
a /R +L,’ A^ 
e N Bj (LT Lai) ж 
after à few simple reductions. 

Hence average EC, = average E'C,, or the two circuits draw 
from the mains equal amounts of power. Авт for any motor 
circuit will always be a fairly large number (50 to 100) the 
above proves that we get in circuit 2 a P.D. across its stator 


extremities very much greater than the originating E.M.F. 
I will return to this subject in Examples V. and VI. 


Example IV.—To Split a Single Phase Alternate Current into 
Three, which shall Produce a Circular Rotating Magnetic F'ield. 


It is not possible to separate the phase of a current from that 
of the producing E.M.F. by more than 7/2, but as we can wind 
a coil either right or left-handed, we can produce a magnetic 
flux differing in phase from the originating E.M.F. by any 


angle. If circuit 1 be given, i.e., R,L,n,¢,1,, there are three 
cases. 


a. When 4, or tan~? 1 


hence 


is greater than 30deg. In this 


case we бап arrange a parallel Ra L,L',n, 60deg. ahead of 1 
in phase, and another parallel R,L,L/',n, 60deg. ahead of 2 in 
phase, and wind circuit 2 on the stator in the direction 
contrary to 1 and 2. 

b. When ¢, is less than 80deg. and greater than – 80deg. 
In this case we can arrange a parallel, R Lanz, 60deg. behind 
circuit 1 in phase, and another, R,L,L’,n,, 60deg. ahead of 1, 
26 тш circuit 1 on the stator in the direction contrary to 

and 3. 

c. When 4, is less than —80deg. Treatment obvious. 

Case b can obviously be easily reduced to case 1 by changing 
the numbers specifying the circuits. 


Case A.—With the same notation and explanation as in 
Example ПІ. we have (assuming no К in circuit 1) for equal 
magnetic flux 


1 I a, Say, (I.) 
у Ng Ng 
LI LILA yg ed II. 
ni nj aj рт = ^, Say. (1L.) 
RI -E Bs, (III.) 
n) п ng 
i. e., equal volumes of copper in coils. 
And as G- $, = 7/8, 
$$ - Ф = 7/8, 
$- Ф, = 27/8, 
we have R R. + oh, (L, + L’,) = IIIa, 


В.В, + (LZ + L) (LS + L's) Tals, 
BR, + o*L,(L, + L’,) = — ALI. 
After a little simple elimination we find, 


T, asin Example 3, being = , and 
Жы "а | = 3n 27, 
8 д (m+ a) im 


Obviously in the second of last three equations the positive 
sign must be taken and the third then determines that the 
positive sign must also be taken in the first. Hence 


Qn, = ( 87 I) ni, 
2n, = ( ^/ Jr xx 1), 
which contain the solution of the problem. 
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J +1)? respectively, to find the value æ of the amplitude of the P.D 
Hence R= p Ri, across the leads at the point у as a function of у. We have 
for the portion of the circuit between y and the condenser, 

в -! „/8т – 1)! B, including the condenser, 

g= Ri. 
-— E У-Ү, = 2 yp+w ees C, 
Similarly for L, and L,. | GK 
Also IL (14-7) (87+ J 9)R, and for the whole circuit 
4 


sire oM ign J3)n.. 

In the same way, as in Example III., it can be shown that 
the powers drawn from the mains by the three circuits 
are equal. 

Cases b and c.—In case b we can assume R,L,L',n, given, 
and the above determines the constants of circuits 1 and 3; 
and in case c we can assume R,L,L’,n, given, and the above 
determines the constants of circuits 1 and 2. If the given 
circuit is without capacity, case a is the only one that would 
ever occur in practice. 

Example V. 

If a constant pressure alternating generator (E. M. F. = Е) 
operate through leads with R and L into а condenser 
(сар. = К), it is possible to arrange the value of К so that 
the P.D. (=V) of the condenser plates may be greater than 
the originating E. In this case 


E =rC where r В+ ( — =) 


«К 
1 
V=- „KC. 

Hence 1 

= Yy „ oT «КЗ Е 1 

amp. E ё p 8 (£ N 17 ) «КЕ? + (I- LK) 
«К 
and it can be at once seen that 1 if wK is less than 
e 

200 ; 2T L 
R GL which = (+79) г 79) where т = R 

Let wK Ne where 9 is a positive number greater or 


И y? l+r 

less than unity, then 2 IT (I Q” 
v<e when 41, 

| vse when у= 1, 


from which we see that 


v . =a š 
-a maximum = JI 4 ri, when q =}, i.e.,when ок = Rae) 
v=e when 9 = 0. 

The capacity of the condenser for maximum v із = RUFA 
Hence we see that if + be a large number, and the capacity 
adjusted in accordance with the above, we can effect a multi- 
plication of the P.D.in the ratio yp. So by increasing 7 and 
always adjusting K we can effect a multiplication of the P.D. 


to any extent we like. Now, т being = 1 it may be increased 


by increasing о or L or both. Hence if the rate of alterna- 
tion w/2z be alone increased and К correspondingly diminished, 
we can effect a high degree of multiplication. : 
; 1 КЕ 

For a fixed value of K there is a value of « KL spe 
which gives the maximum multiplication, and we can see 
that if K be very small, w, and hence the multiplication ratio 
т, may be exceedingly high. The following interesting 
problem is suggested by the above. 

This problem must have àn important bearing on most of 
the Tesla effects produced by currents of high frequency. 


Example VI. 

If two equal uniform leads are arranged between а constant 
pressure alternating generator and a condenser, as in Fig. 6, 
and if the resistance and inductance of these leads between 
the condenser anda point distant y from it be py and Ay 


EO [(R E 


where R= /p, L=1A, l being the length of the leads. 
Hence we get the ratio of the squares of the amplitudes 


22 1 4,2 E У 
Puy- лу) 


where І = impedance of whole circuit. 
This immediately reduces to 


À 
aa 6 =) р? 
f . 
P a? 
where a? = p! A, the equation of a hyperbola. This can be 


represented in conjunetion with the circuit, as in Fig. 5, by 
the curve ABD. 


Fid. 6. 


From the equation it is seen that the vertex of this hyperbola 
lies on the line y — 2, and it сар be shown that the equation 
a 


is satisfied by the point x = e, у = independently of the value 
of K. The P.D. at any point y is the abscissa between the 
corresponding point on the y axis and the curve, and it is seen 
that in the case which ABD represents that the P.D. at first 
falls on leaving the generator, reaches a minimum, and rises 
again. For each value of the capacity K there will be a corre- 
sponding hyperbola which will give the P.D. at all points 
along the leads. All these curves will pass through the point 
A, which represents the E.M.F. of the generator, and the ver- 
tices of them all will lie on & curve ABO, whose equation is 


(C- y Tr + y = ey, where t= 7. 


the position of the vertex on this curve being given when K is 
given, as it has been shown, to lie on a line y=. 
a 

If the capacity, starting from a large value, be diminished, 
we see that at first when the vertices of the corresponding 


hyperbole lie between y=o and y= ^ which correspond to 


К = о and К a that these curves cut off from the x axis a 
a 


length less than FA, which means that when K lies between 
2L 


ail Ras | 
than the E.M.F. of the generator; when D lies on v=; OD 


becomes equal to FA, and for this К = Ri 9 5 as was shown 
Ж 


{һе P.D. at the condenser, is less 
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in Example 5. As K is still further diminished, OD becomes 


greater than FA, until the vertex falls on FA, when OD 
assumes its maximum value, the correspoding value of K 


being L. Any further diminution of К diminishes OD, 
К? + L 
and when K=O, OD finally becomes = FA. 


Example VII. 

Wheatstone’s bridge, with R, L, and K, in all branches, 
using a telephone in place of a galvanometer, and à harmonie 
generator in place of the battery. Let X represent in ampli- 
tude and phase the current through the telephone, Y the 
current through arm 4, and Z the current through arm 8, 
then, referring to Fig. 6 and using Kirchhoff's extended laws, 
we get r,(X—Y)+7r,(X+ Z)+7,X =0; 
that is, (ri T2 ＋ 7) X- V +7,Z =0, 
where r, = R, + LI, 12 R T, &. 

L,, L, being the equivalent inductances of the arms, 


i 1 
L,=L',- aK, 
Similarly, -rX + (rz Tr. T 7% Y +7, = Е, 
and rX +r (I ry 7% Z = E, 


which equations may be solved for XYZ, as if they were 
purely algebraical, giving 

AX = (rar, Fir.) E, 

AY = ќе. ; 


but it must be remembered that the result is a vector equation, 
and that the functions A, 7,7,-7,7,, &c., of the r's are 
operators. 

X, the current through the telephone, is thus determined in 
terms of E and the constants of the bridge. For X=0 the 
interpretation of r,r, - vir. = О is given below. In this simpler 
case, where it is only required to find the conditions between 
the constants for a balance to obtain, we may proceed 
ab initio as follows. (Refer to Fig. 6.) 


VI - V, ri Ci, therefore 


1 1 
С, = (У; Va) = E V.). . (L) 
| 1 78 
for if no current goes through the telephone, 
С, = C,, similarly, 
1 1 
2 "4 


Now from I. we have V, — V, = (V, V.), 
T3 

ү, = У, = “(Vs = V.), 
4 


and as V,=V, the operation " must be identical with the 
Ts 


; 72 
operation =” 
4 


but ^! may be represented by _ e $i- з), 
T3 13 
and 2 may be represented by : e Pa 7 Фа), 
T4 4 
and for identity im I, (III.) 
I, I. 
and hı- $= Pa- Pas . (IV.) 
but when sin ($, — фз) = sin (G- G.), 
$i S фа = 2 ф,, 
hence from Example II., 
ge DB UE coe dd 
ils 274 
So, combining this with III., we get 
L,R; — LR, = Li, = I,’ = 13 
LR-LR LL I? I.“ 
laies LR; - LaR RI“ +L? R? ＋ Lz ‚ (Ү.) 


L,R,-LR, R TL Ёре 
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are the necessary and sufficient conditions, for no sound in 
the telephone Li, La, L, and L., representing the equivalent 


А : 1 > 
inductances, t.e., Li, stands for Lı- aK where K, is any 


capacity that may be in arm 1. 

The sign of the first term of (V.) is important, and as the 
other two terms are essentially positive for a balance it must 
always be positive. 

Many interesting particular cases of the bridge with LRK, 
&c., might be discussed, but the author thinks he has given 
sufficient illustrative examples for the purpose of the present 


—— © =» — — 
LJ 


Fic. 7. 


Paper; he hopes at some future time to return to the subject, 
and still further illustrate the convenience and power of the 
method brought forward. 


THE LONG-SCHATTNER PREPAYMENT METER. 


During the last two years there have been many workers at 
the problem of producing & cheap and reliable prepayment 
meter, but few of these inventors have up io the present 
succeeded in evolving instruments beyond the experimental 
stage. One of the main difficulties of the problem is that the 
meter must be capable of being manufactured and sold at a 
very low cost, and if frequent inspection or testing be needed 
this must be of the very simplest character; for it must be 
remembered that such apparatus are to be used by the smallest 


oe Е 
K ß Ig P 


Fic. 1.—Diagram of Long-Schattner Prepayment Meter, 


consumers, the revenue from whom would not justify the 
supply authority in making either & high capital expenditure 
or in spending any but a very small sum in maintenance. 
Another point, equally if not more important, which bas to 
be observed by constructors of such meters is that an 
extremely low starting current is necessary; such meters must 
start at least when.a single 8-c.p. lamp is switched on, i.e., 
with a current of 0°15 ampere on a 200-volt supply network. 

The electrolytic prepayment meter devised by Mr. F. M. Long, 
engineer and manager of the Norwich Electricity Co., in con- 
junction with bis late assistant-engineer Mr. Schattner, and 
manufactured by Messrs. Schattner and Co., of Norwich, bids 
fair to fulfil these desiderata, and if its reliability is borne out 
by prolonged use it should prove a most serviceable instru. 
ment to the supply engineer. We understand that it is 
already used to some extent on the network at Norwich. 
Fig. 1 shows the principle diagrammatically. A is a lever 
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pivotted at X. At the far end of the lever is suspended a 
copper plate B, which is immersed in a solution of copper 
sulphate. The box D is also of copper, aud forms the cathode. 
С is a weight to balance the other side of the lever. К and E 
are cups to hold respectively the coins and standard weights 
which the collector replaces instead of the coins. F, and F, 
are mercury cups, Fi, the front one, being filled with mercury; 
F,, the back one, being half filled with mercury and filled up 
with creosote oil. H, and H, are contact pieces forming a 
bridge across the mercury cups, aud fixed on the lever. R, is 
а main resistance, across which the voltameter is connected as 
a shunt, and R, is a large resistance permanently bridging the 
mercury cups. A diagram of the connections is shown in Fig. 2. 


A 


о Q 
Fic. 2. —Diagram showing Connections. 


Before the insertion of a coin the lever is in its higher 
position, and, the contact piece F, being out of the mercury, 
the current enters at the terminal O and passes through the 
resistance R, and out at Q to the lamps. When a coin is 
inserted the lever falls to its lower position, the resistance R, 
is short-circuited, and the lamps can burn at their normal 
brilliancy. It will be noticed that a low resistance R, is 
always in circuit, and it is to this that the copper voltameter 
is shunted. The anode being attached to the beam of the 
balance, as soon as a weight of copper has been removed equal 
to the weight of the coin dropped into the coin pan, the lever 


_ яш 
a 
3 ч | 


t 


— — 


Fic. 5.—General View of Long-Schattner Prepayment Meter. 


rises and the resistance R, is inserted, indicating to the con- 
sumer, by dimming the lamps, that he must either switch off 
or insert another coin. If the lamps are not switched off, and 
are left dim the company is not the loser as the voltameter 
remains shunted across the resistance R, and deposition of 
copper takes place, this being, so to speak, debited to the account 
of the next purchase of electrical energy. R, is calculated to 
produce a fall of pressure of about 70 volts when twenty 
16 c.p. lamps are in use, but we think this is insufficient, for 
‘with a single 8 c.p. lamp the decrease of pressure by the 
insertion of this resistance would only be in the neighbour- 
hood of two volts. True, if the decrease in brilliancy were 
not noticed, the extra energy consumed would be allowed for 
on the insertion of the next coin; and if attempts were made 
to cheat the meter in this way, the fact would be discovered 
by the inspector. Yet it would be best to avoid the possibility 
of such an occurrence. 


The meter is designed for use with silver coins (8d., 6d. 
and 1s. pieces) whose weights vary approximately with their 
face values. Substitutes of baser metal would always be 
detected by the inspector, and there is no fear of loss by this 
means as in the case of an automatic meter in a public place, 
for of course the user of the instrument is responsible. The 
inspector who empties the coins from the meter is provided 
with a number of standard weights to replace them, and these 
compensate for any loss the consumer may have incurred by 
the use of worn coins, and at the same time afford a check on 
the inspector’s takings. A new anode and cathode is needed 
every 700 units and these can be inserted without difficulty. 

A uniform deposit of copper is ensured by leading the 
current to the top of the anode and away at the bottom of the 
cathode, and as a fairly low current density is employed, it is 
stated that there is no heating and no gassing even at higher 
loads. The creosote oil in the cup Е, is said to be very 
effective in preventing sparking and preserving a clean con- 
tact at the break. A thin layer of ordinary machine oil is 
poured over the copper sulphate solution to hinder evaporation. 
Copper sulphate solution of 1:116 specific gravity is used, 
containing 1 per cent. of sulphuric acid. We are informed 
that the loss of pressure between the meter terminals is as 
follows :— 

2 volts for 5 ampere meter, at 220 volts. 


* 9? 99 » 39 99 


1 33 97 33 э ,» 110 3 
Fig. 8 із a general view of the instrument with the cover 
removed. 


THE THEORY OF THE ROTARY TRANSFORMER. 
BY GISBERT КАРР. 
(COMMUNICATED BY LLEWELYN B. ATKINSON, A. M. I. O. k. ) 
(Continued from page 116.) 

In the following investigations, Mr. Kapp assumes that the 
curves of E.M.F. and current are of sine form, stating that the 
effect of departure therefrom is not large. The case of single- 
phase converters both with and without phase displacement 
between E.M.F. and current is considered, and then the case of 
multiphase machines of 3, 4, and 6 phases. 

Single-phase Rotary Transformer with Current in Phase, —In 
Fig. 3, the outer circle represents the winding, and d and f the 


a 


brushes for continuous current. The points a, b are connected 
to slip rings. The continuous current is taken as 2c, so that 
each half of the armature has in it a current c. Assume that 
in the armature is an alternate current of effective value 2¢ 
and maximum value 2J. Let e be the Е.М.Е, of the con- 
tinuous current, the effective value of the alternating E. M. F. 


will be = and the following equation shews the relation 


between the current input and output : 


2i É ос, 
: . d 
ven that io, 
d "E 
Then 2J eK =2ce, whence J = у or J = qc. 
J2 2 


The value of з depends on the ratio of the pole width to 
pole pitch, that is on the form and arrangement of the magnet 
fields, this ordinarily lying between $ and 1. There is a 
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further case of some theoretical interest, which Steinmetz 
has considered, where the field strength is of strictly sinusoidal 


value, and for these cases 7 assumes the values 
In the theoretical case 9-2. 
With pole with 2 of the pitch 4$ — 1:9. 
5 n= 1'72. 


3» 99 

If d is the positive and f the negative brush, then, in the 
position shown in the figure, current enters at a and leaves at 
4, and when the armature is rotating synchronously the cur- 
rent is 2J cosa. This current divides, and the current in each 
armature winding is J cos а = ve cosa. There is also super- 
posed the armature current с, so that, taking the four sections, 
‘we have as the resultant current 


in fa (1 - j сова), 
„ ad (1 +7сова), 
„ Fb c(1+7 сова), 


„ bd | e(1—950082a). 
If w is the ohmic resistance of the winding on unit angle of 


the armature (that i8, o a 57° 19' 80") 


the sections of the half armature are wa and w (r a) and 
the power lost in each section is 
in fa and bd 2we?(1 — 1 cos a)? (т a), 
ad and fb 2wc*(1-- 1 cos а)?а. 
In the time dt the heat developed is 
dA = 2wc*((1 — 7 cos а) (т — а) + (1 + сов a)ꝰ dt. 

Taking the angular velocity as o, the frequency as , and 

ihe periodic time as T, 


the resistance of 


T= 1 „ w=2r%, а= ut, 
SJ 

ee dt = da i 
w 2 


The energy lost in a half revolution is 


T 
| "JA. 
0 


The mean value of the lost power is 
T 


JA 
al dA | аА. 
T т | 


0 
Substituting the value of dA, 


forming the integral for 
have 
2wc? (* 


P,= 
T 


0 
above obtained, and trans- 
the angle swept out in time 1, we 


(т — 21% cos a + тэу? сов? a 4d cos a) da. 
0 


The solution of this integral gives the following values for 
the quantities under the integral 


2 
and working out for the values of у, 


T?, m 87. 
Using these values, 
before given, we obtain 


For the theoretical limiting case, »=2.P,= Zwo 18°66, 
т 


т=2, 21:9 P. 2" 19.56, 
т 
дас‹? 

m=}, 9-172 Р,= Le 10-71, 


m being the ratio of pole width to pole pitch. 

Now the power which would be lost in the armature copper 
by the current 2c if the armature were mechanically driven is 
2mwc?, во that taking the ratio of this quantity to the values 
here tabulated we obtain in each case the ratio between the 
output as а converter and as a mechanical generator thus: 


In the limiti — T? = 0:85. 
e limiting case Я A 8:66 0:85 


when т= 2 


m=} " lum 0:95. 


As the outputs are in these ratios, the losses remaining the 
same, it follows that the efficiencies in each are only the above 
fractions of the efficiencies of the machine as a mechanical 
generator. The above figures relate to the case where the 
E.M.F. and current of the alternating side are in phase. The 
effect will next be considered of their being out of phase, but 
it may be noted that it is always possible to regulate the 
phase by regulating the exciting current. 


Single-Phase Rotary Transformer with Phase Difference between 
E. M. F. and Current.—Fig. 4 shows the case where the 
excitation is such that the maximum value of the current ig 


reached before the peint of connection a has arrived at the 
brush d. If the angular displacement is ф, then а= $ + B. 
The power in the alternate current is 


H, E eos фео 
24/2 
Juels 
^K cos ф 
2/2 
If we put = , 
we p К cos $ 
Ј = үс 


as before, only that э is now of greater importance. 
It is unnecessary to repeat the process by which the follow- 
ing value of P, is arrived at. j 


ban T {(1 - 1 cos a)? ( — 8)(1 + та cos a)3B}da, 


T 


whence 


P=] (т — 211) cosa + т)? оов *a + 49a cos a)da 
T Jo 


eee f: 40% сова da. 
T Јо 

The first integral is the same as with the current and E.M.F. 
in phase. The second is new. But, the value of the cosine 
integral between 0 and т being zero, this disappears, and this 
is independent of whether ¢ is positive or negative. In other 
words, it does not matter whether ¢ is positive or negative, 
except so far as it alters the value of 7. 

The solution of the first integral has before been given, 
and substituting the values we arrive at the following table :— 


Output of Single-phase Transformers given in Percentages of 
the Output which the same Machine would give as a Con- 
tinuous-Current Generator with the same Copper Heating. 


сов ф. 1 09 0:8 0˙7 
Limiting theoretical case. 85 78 69 60 
Pole width 
ai T | 1 
Pole pitch 8 = à е i 
Pole width 
ЕВЕ 80 
poe pues i = н 


As will be noted, the machine of ordinary shape gives in 
every case a better effect than that in which the field strength 
follows a sine function. The case of multiphase rotary trans- 
formers now remains to be considered. 


(To be concluded.) 
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ON THE INFLUENCE OF THE THICKNESS OF AIR- 
SPACE ON TOTAL REFLECTION OF ELECTRIC 
RADIATION.* 


BY J. CHUNDER BOSE, M.A., D.SC. 


In my preliminary experiments on the determination of the index 
of refraction of various substances for electric radiation, I used a 
single semi-cylinder of the given substance ; the electric ray was 
refracted from the denser medium into air, and at the critical angle 
of incidence it underwent total reflection. The experiment was 
repeated with two semi-cylinders separated by a el air-space. 
With light waves an extremely thin air-film is effective in producing 
total reflection. But a question might arise whether waves a hundred 
thousand times as long would be totally reflected by films of air, and, 
if so, it would be interesting to find out the minimum thickness of 
air-space which would be effective in producing this result, This 
point was raised by Prof. Lodge, at the discussion on my Paper 
* On a Complete Apparatus for the Study of the Properties of 
Electric Waves," read before the Liverpool meeting of the British 
Association last year. I have for some time past been engaged in 
an investigation of this subject. The factors which are likely to 
determine the effective thickness of air-space for total reflection 
are :—(1) the index of refraction of the refracting substance ; (2) 
the angle of incidence ; (3) the wave-length of the incident electric 
radiation. In the following investigation, I have studied the 
influence of the angle of incidence and of the wave-length in 
modifying the thickness of the effective air-space. The refracting 
substance used was glass. 

I. Influence of the Angle of Incidence. —The great experimental 
difficulty in these investigations lies in the fact that here is at 
present no receiver for electric radiation which is very sensitive, 
and at the same time strictly metrical in its indications. This 
difficulty is further complicated by the fact that the intensity of 
the electric radiation cannot be maintained absolutely constant., 
For these reasons it is extremely difficult to compare the 
results obtained from different sets of observations. Attempts 
have been made in the following experiments to remove, 


to a certain extent, some of these difficulties. Two semi- 
cylinders of glass, with a radius of 12‘5cm., were placed on the 
spectrometer circle. The plane faces were separated by a parallel 


Air-space. The radiator was placed at the principal focus of 
one of the semi-cylinders ; the rays emerged into the air-space as a 
parallel beam, and were focussed by the second semi-cylinder on 
the receiver placed opposite the radiator. Electric radiation was 
produced by oscillatory discharge between two small circular plates 
1:2cm. in diameter, and an interposed platinum ball 0°97cm. in 
diameter. The two semi-cylinders were separated by an air-space 
20m. in thickness; this thickness was found to be more than suff- 
cient for total reflection. The critical angle for glass I found to be 
29°. I commenced my experiments with an angle of incidence of 
30° (slightly greater than the critical angle). The receiver, which 
was placed opposite the radiator, remained unaffected as long as the 
rays were totally reflected. But on gradually diminishing the 
thickness of air-space by bringing the second semi-cylinder nearer 
the first (always maintaining the plane surfaces of the semi- 
cylinders parallel), a critical thickness was reached when a small 
portion of the radiation began to be transmitted, the air-space just 
failing to produce total reflection. The beginning of transmission 
could easily be detected and the critical thickness of air determined 
with tolerable accuracy. The slight discrepancy in the different 
determinations was due to the unavoidable variation of the 
sensitiveness of the receiver. When the thickness of air was 
reduced to 14mm., the receiver began occasionally to be affected, 
though rather feebly. But when the thickness was reduced to 
13mm. there was no uncertainty; a measurable, though small, 
portion of the radiation was now found to be always transmitted. 

1 now increased the angle of incidence to 45deg., and observed 
that the minimum thickness, which at 30deg. just allowed a small 
portion of radiation to be transmitted, was not sufficiently small to 
allow transmission at the increased angle of incidence. The thick- 
ness had to be reduced to something between 10 3mm. and 9 9mm. 
for the beginning of transmission. 

With an angle of incidence of 60deg., the minimum thickness fur 
total reflection was found to be between 7 6mm. and 7:2mm. 


Minimum thickness of air 


Angle of incidence. for total reflection. 


50° Between 14 and 15 mm. 
45° „ 103 and 99 mm. 
60° | » 7:6 and 7:2 mm. 


-The minimum effective thickness is thus seen to undergo a 
diminution with the increase of the angle of incidence. 


* Paper read before the Royal Society. 


II. The influence of the «ave-length.—In the following experi- 
ments I kept the angle of incidence constant, and varied the wave- 
length. I used three different radiators, A, B, and C ; of these A 
emitted the longest, and O the shortest waves. The following 
method of experimenting was adopted as offering some special 
advantages. If à cube of glass be interposed between the radiator 
and the receiver placed opposite to each other, the radiation 
striking one face perpendicularly would be transmitted across the 
opposite face without deviation and cause a response in the receiver. 
if the cube be now cut across a diagonal, two right-angled isosceles 
prisms will be obtained. If these two prisms were now separated 
slightly, keeping the two hypotheneuses parallel, the incident 
radiation would be divided into two portions, of which one 
portion is transmitted, while the other portion is reflected by the 
air film in a direction (see Fig. 1) at right angles to that of the 
incident ray, the angle of incidence at the air-space being always 
45deg. The transmitted and the reflected portions would be com- 
plimentary to each other. When the receiver is placed opposite to 
the radiator, in the A position, the action on the receiver will be 
due to the transmitted portion ; but when the receiver is placed at 
90deg., or in the B position, the action on the receiver will be due 
to the reflected portion. The advantage of this method is that the 
two observations for transmission and reflection can be successively 
taken in a very short time, during which the sensitiveness of the 
receiver is not likely to undergo any great change. In practice 
three readings are taken in succession, the first and the third being 
taken, say, for transmission, and the second for reflection. 

I shall now give a general account of the results of the experi- 
ments. When the prisms are separated by a thickness of air-space 
greater than the minimum thickness for total reflection, the rays 
are wholly reflected, there being no response of the receiver in 
position A, but strong action in position B. As the thickness is 
gradually decreased below the critical thickness, the rays begin to 
be transmitted. The transmitted portion goes on increasing with 
the diminution of the thickness of air-space, there being a corre- 
sponding diminution of the reflected component of the radiation. 

hen the thickness of the air-space is reduced to about O 3mm., no 
reflected portion can be detected even when the receiver is made 


Fic. 1.—Section of the two Prisms. 


extremely sensitive. The reflected component is thus practically 
reduced to zero, the radiation being now entirely transmitted ; the 
two prisms, in spite of the breach due to the air-space, are electro- 
optically continuous. This is the case only when the two prisms 
are made of the same substance. If the second prism be made of 
sulphur, or of any other substance which has either a lower ora 
higher refractive index, there is always found a reflected portion 
even when the two prisms are in contact. Another interesting 
observation can be made by separating the prisms for total reflec- 
tion. There would now be no transmitted portion. But if a thin 
piece of cardboard or any other refracting subetance be now inter- 
posed in the air-space, a portion of the radiation will be found to be 
transmitted, and it will be found necessary to separate the prisms 
further to reduce the transmitted portion to zero. 

Having given a general account of the experiments, I shall now 
describe the method of procedure. The radiator tube was provided 
with an ordinary lens whose focal distance for electric radiation ia 
about 4 cm. The beam thus rendered approximately parallel fell 
perpendicularly on the face of the glass prism. The two prisms 
were made by cutting a cube of glass—an ordinary paper weight— 
across a diagonal. The size of the cube was 4:bcm. on each side.“ 
One prism was fixed on the spectrometer circle : the other could 
be moved so as to vary the thickness of the interposed air-space 
between the two sections very gradually. The separation was 
simply effected by means of ordinary cards. The cards used were 
of uniform thickness, each card being 0°45mm. in thickness, A 
certain number of cards was taken and placed between the prisms 
with their surfaces in contact with the hypotheneuses. The cards 
were then carefully withdrawn, leaving the prisms separated by a 
thickness of air equal to the thickness of the given number of cards. 
It would, of course, be an improvement to havea micrometer screw 
by which the thickness may be gradually increased. Observations 
were now taken to determine the minimum thickness of air for 


* Larger prisms would have been preferred had they been available. 
The prisms after cutting were found to be approximately isosceles, the 
angles being 90deg., 46deg., and 44deg. 
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total reflection for different wave-lengths, the angle of incidence 
being in all cases kept at 45deg. ree radiators, Ry R,, 
were used. I have not yet made determinations of the lengths of 
wave emitted by these radiators, but it will be seen from the 
dimensions of the radiators that the waves emitted by R, are the 
longest and those emitted by R, the shortest. The oscillatory dis- 
charge in Ri took place between two circular plates 1:2cm. in 
diameter and an interposed ball of platinum 097cm. in diameter. 
The radiators were enclosed in a tube 3:8cm. in diameter. In the 
radiator R4, the discharge took place between two beads of platinum 
and an interposed sphere the same as in R,. The distance between 
the sparking surfaces was 1°01сш. In the radiator R, sparking 
took place between two beads and an interposed sphere 0:61с. 
in diameter. The distance between the sparking surfaces was 
0-76cm. One prism was fixed on the spectrometer circle, and the 
other was at first placed somewhat apart from it ; the distance was 
now gradually reduced till the air-space just ceased to reflect 
totally, when a small portion of radiation began to be transmitted. 
The beginning of transmission was detected by the receiver, which 
was placed in the A position. The detection of the beginning of 
tramsmission is, as has been said before, somewhat dependent on 
the sensitiveness of the receiver. 


Radiator, | Distance between spark- Minimum thickness for total 


ing surfaces in mm. reflection. 
R, ste Between 10°3 and 9°9 mm. ...... (a) 
R, 101 » T'O and 7:2 mm (b) 
Rz 76 К 5°9 and 5'4 mm (o) 


From the above results it is seen that the effective thickness of 
the totally refleoting air-space increases with the wave-length. If 
the wave-lengths are proportional to the distance between the 
sparking surfaces which give rise to the oscillatory discharge, the 


L is the lens to render the incident beam parallel; P, P. are the right-angled isosceles 
prisms; A and B are the two positions of the receiver. The receiver-tube is not 
shown in the diagram. 


Fic. 2. 


wave-lengths in (b) and (c) are in the ratio of 101:76. This is not 
very different from the ratio of the corresponding minimum thick- 
nesses of the totally reflecting air-space. 

III. On the Relation between the Reflected and the Transmitted 
Components of Radiation when the Thickness of Air-space undergoes 
Variation.—In the general account of the experiments, I have said 
that as the thickness of air-space is gradually reduced the intensity 
of the transmitted portion of radiation is increased, while there is a 
corresponding diminution of the intensity of the reflected portion. 
This I have been able to verify qualitatively from numerous 
observations. But in making quantitative measurements many 
serious difficulties are encountered, owing to the difficulty of main- 
taining the intensity of radiation as well as the sensitiveness of the 
receiver absolutely constant. 

As regards the first, the intensity of the emitted radiation 
depends on the efficiency of the secondary spark, and the nature of 
the sparking surface. Keeping the primary current that flows 
through the Ruhmkorff coil constant, the efficacy of the secondary 
spark is very much affected by the manner in which the contact is 
broken in the primary circuit. If a vibrating interrupter is used, 
the break is apt to become irregular ; the torrent of the secondary 
sparks also spoils the sparking surface of the radiator. For 
merely qualitative oxperiments the use of a vibrating inter- 
rupter is not so very prejudicial, as along with the ineffective 
discharges there are present some which are oscillatory. But 
where successive discharges are to give rise to radiation of 
equal intensity, it becomes necessary to avoid all sources of 
uncertainty. ` For these reasons I prefer a single break for the 
production of a flash of radiation. With some practice it is possible 
to produce a number of breaks, each of which is effective. If the 
surface at the break is kept clean, and the break is properly effected, 
successive flashes of radiation up to a certain number are about 
equally intense. When the sparking has been taking place for too 
long a time, the surface no doubt undergoes a deterioration. But 
twenty or thirty successive sparks are equally efficacious when 
sparking takes place between platinum surfaces. The use of a 
single flash of radiation is preferable on another account. The 


receiver at each adjustment responds to the very first flash, but 
becomes less sensitive to the subsequent flashes. The conditions 
of the different experiments are maintained similar, when the 
action on the receiver is due to a single flash of radiation, instead 
of the accumulated effect of an unknown number of flashes, I give 
below the deflections of the galvanometer produced by four succes- 
sive flashes of radiation. 


0000041 ‚ , „„ „6 %% 6% „ „6 6 зае 


108 „ 


When very careful adjustments are made, the successive defleo- 
tions are approximately equal. There are, however, occasional 
failures, owing either to the fault of the break, or loss of sensitive- 
ness of the receiver. More serious is the difficulty in connection 
with the receiver. With the improvements adopted there is no 
difficulty, under any circumstances, to make the receiver very 
highly sensitive; but it is extremely difficult to maintain the sen- 
sitiveness absolutely uniform. I have in my previous papers 
explained how the sensitiveness of the receiver depended on the 
pressure to which the spirals were subjected, and on the E.M.F. 
acting on the circuit; and how the loss of sensitiveness due to 
fatigue was counteracted by slightly increasing the E.M.F. For 
each receiver there isa certain pressure, and a corresponding E. M. F., 
at which, for a given radiation, the receiver is sensitive. Having 
obtained these conditions, the sensitiveness can be increased or de- 
creased to almost any extent by a slight variation of either the pres- 
sure or the. E. M.F. An increase of pressure produced by the 
advance of the micrometer press screw through a fraction of a milli- 
meter would sometimes double the sensitiveness ; similarly an 
increase of E. M. F. of even +}, volt increases the sensitiveness to a 
considerable extent. The nature of the difficulties in maintaining 
the sensitiveness of the receiver uniform will be understood from 


G, the differential galvanometer ; К, the receiver : r, the resistance box. 
Fia. 3. 


what has been said above. These difficulties are indeed great, and 
appear at first to be insuperable. But by very careful and tedious 
. I was able on several occasions to obtain fairly satis- 
factory results, and was in hopes of ultimately obtaining metrical 
values from the galvanometer deflections. The setting of the 
rainy weather has unfortunately introduced other conditions 
unfavourable to the maintenance of uniformity of the sensitiveness 
of the receiver. Owing to the excessive damp and heat the spirals 
get rusty in a short time, and variation in the sensibility is pro- 
duced by the altered condition of the surface of the sensitive layer. 
The results of certain experiments I have carried out lead me to 
hope that this difficulty will, to a certain extent, be removed by 
covering the sensitive surface with a less oxidisable coating. 

The deflections produced in the galvanometer can only be taken 
approximately proportional to the intensity of the absorbed radia- 
tion. It would be better to observe the diminution of the resistance 

roduced by the incident radiation. This may be done with the 
help of a differential galvanometer and a balancing resistance. G is 
a high-resistance differential galvanometer, with two sets of elec- 
trodes, A, B; C, D; one pair of electrodes is in series with the 
receiver, and the other with a resistance box. When the receiver is 
adjusted to respond to the electric radiation, a weak current flows 
through it. The same E. M. F. acts on both the circuits. The com- 
pensating current, produced by a proper adjustment of the resistance 
of the box, brings the spot of light back to zero. The resistance of 
the box is equal or proportional to the resistance of the receiver. 
When radiation is absorbed by the receiver the resistance is 
decreased, and this diminution of the resistance is found from the 
new balancing resistance. | | 

All observations agreed in showing that as the thickness of air- 
space was gradually decreased, the transmitted component was 
increased, with a corresponding deoreasé of the reflected portion. 
I give below two sets of observations, in which the receiver acted 
better than usual. The results are to be taken more as qualitative, 
as no reliance can be placed on the sensibility of the receiver being 
absolutely uniform. 

Radiator R, ; distance between the sparking surfaces = 101mm. 


E 
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Thickness of air- | Thickn Galvanometer defleo- Galvanometer deflec- 
space in terms of; „ tion due to the tion due to the 
number of cards,  ! mm. reflected portion. |transmitted portion. 
1 0:45 0 or very slight. Against the atop. 
2 0:90 Slight. - А 
4 1:8 80 160 
8 56 145 150 
10 4:5 150 120 
12 54 160 100 
16 7:2 Against the atop. 30 
18 81 


3? . 29 0 


It is seen from the above that, as the thickness of the air-space 
was gradually increased, the reflected component increased, while 
the transmitted portion decreased. The minimum thickness for 
total reflection was found to be about 8mm. When the thickness 
of air-space was reduced to about half this thickness (slightly leas 
than half) the reflected and the transmitted portions seemed to be 
about equal. With the radiator the minimum thickness for 
total reflection was found to be about equal to the thickness 
of 22 cards (9:0mm.) When the thickness of air-space wes 
reduced to the thickness of 10 cards (4'bmm.) the reflected and 
the transmitted portions seemed to be about equal. As two 
experiments immediately following each other are more likely 
to be comparable, the experiments were so arranged that the 
observation of deflection for transmission with a certain thickness 
of air followed the observation for reflection with a different thick- 
ness, the corresponding deflections being about equal. As stated 
above, the reflected and the transmitted portions were approxi- 
mately equal when the thickness of air was equal to the thickness 
of 10 cards. Keeping 10 as the mean, pairs of readings were 
taken with different thicknesses. For example, the reflection 
reading with a thickness of air equal to the thickness of four 
cards was followed by taking a reading for transmission, with a 
thickness of air equal to the thickness of 16 cards; the deflec- 
tions produced in the two cases were about equal, i. e., 66 divisions 
of the scale. 

I append below a table showing the corresponding thicknesses of 
air (in terms of number of cards) which gave approximately equal 
deflections, the deflection in one case being due to the reflected 
component, and in the other oase to the transmitted component. 
The receiver was made moderately sensitive, so that the deflections 
lay within the scale. 
0:45mm. a deflection of two divisions was obtained for the reflection 
reading. From this an approximate idea of the intensity of the 
reflected component may be obtained. Half the total radiation 
gave a deflection of 120 divisions. The intensity of the reflected 
component, with a thickness of 0°45mm., is, therefore, ,4,th part 
of the total amount of incident radiation, on the assumption, which 
is only approximate, that the galvanometer deflections were metrical. 


When the thickness was reduced to 0°3mm., no reflected com-: 


ponent could be detected, though the receiver was made extremely 
sensitive. 


Thickness of air for Thickness of air for . | 
reflection. transmision. Deflection produced. 
4 16 66 
6 14 70 
8 12 90 
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ELECTRICITY WORKS ACCOUNTS. 


Dewsbury Municipal Electricity Supply Works. 

Our first table this week contains analyses of the Dewsbury 
accounts for the fifteen months ended March 81,1897, and for the 
year ended March 81, 1898, this latter period being the third 
completed year of working, electricity supply having started 
at Dewsbury on December 10, 1894. 

Of the £25,000 of authorised capital, £24,881 has been 
received, borrowed at rates varying from 24 per cent. to 3} per 
cent., £500 at 8 per cent., and £100 at 82 per cent. has been 


When the thickness of air was reduced to- 


repaid. The expended capital at March 81st last amounted 
to £25,308, representing £92 per kilowatt of generating plant. 
During the last year under consideration the number of 
consumers has increased by 84, bringing the total up to 101. 
Corresponding with this the equivalent 8-c.p. lamp connection 
has increased from 6,817 to 8,056, or about 28 per cent. 

The output for the year was 145,474 units sold, as com- 
pared with 150,878 for the preceding 15 months, showing a 
rise, estimated pro rata, of a little over 20 per cent. Oonse- 
quent upon the introduction of the maximum demand system 
of charging for supply to public and private lamps, the 
average price obtained per unit has dropped from 5-94d to 
4:654. 

A reduction of a little more than а farthing in the total 
cost per unit somewhat relieves the disappointing state of 
affairs betrayed by the slow increase in the business done, and 
the works costs at 1:65d. per unit are very satisfactory con- 
sidering the low output. Management and property charges, 
as is to be expected, are high, but the figures representing 
these costs should, in all fairness, be discounted when we 
notice the electricity undertaking saddled with such items as 
% Town Hall Charges," £806; and Diamond Jubilee Illu- 
minations," £80. 

A working profit of £985 has been made representing 3-78 
per cent. of the mean capital, £682 has been allocated to 
the sinking fund, £782 paid as interest on loans and an 
adverse balance of £146 from the preceding period of working 
has resulted in a deficit of £625. 


Bury Municipal Electric Supply Works. 

Started on November 5, 1896, electric supply at Bury has 
completed but one year of existence. Our tables deal 
respectively with the accounts for the period from November 5, 
1896, to March 81, 1897, and for the year ended March 81, 
1898. The total authorised capital stands at £30,000. 
£28,595 has been borrowed, of which £50 has been repaid. 
The capital expended at March 81st last was £25,518, being 
at the rate of £84 per kilowatt of generating plant installed. 

During the year the number of consumers has more than 
doubled, having increased from 41 to 84. The equivalent 
8-c.p. lamp connection has risen from 2,481 to 6,155, or 150 
per cent. The output for the year was 64,462 units sold, for 
which an average price of 4.91d. per unit was obtained. 

Total costs at 2:0d., and works costs at 1:6d. per unit, are 
exceedingly satisfactory results at an output of only 64,000 
units, especially during the first year of working, and we hope 
it will be found possible to maintain the satisfactory position 
and progress. 

A working profit of £540 has been made, £548 paid in 
redemption of debt, and £570 as interest on loans, leaving a 
deficit of £579, which, like that of the preceding period, haa 
been met by the rates. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analvses of accounts have appeared :— 


Ayr (Muitcelpal)................ Nov. 11| Kensi'gton & Knightsbrge (Co.) Sept. 30 
Bedford (Municipal) ~ Mar. 4| Kingston-upon-Hull (M )Aug. 19 
Belfast Wen 6 6% %%% %%% „%% Sept. 23 Kingston-u -Thames (Mun.).. Mar. 25 
Blackpool (Municipal) ........ Oct. 7| Lancaster (Municipal).......... Oct. 2 
Bournemouth (Company) ...... June 8| Leeds ( рапу)........ a.... April 8 
Bradford Gua mc May 20 Leyton (Municipa) Á—À Sept. 23 
Brighton (Municipal) .......... May 6 Liverpool (Mun cipal) I Aug. 19 
Bristol (Municipal) ............ July 29| Manchester (Municipal)........ July 29 
Burnley (Municipal) .......... Sept. 16| Newcastle-upon-Tyne(Co.) .... April 29 
Burton-upon-Trent (Municipal) April 15| Northampton Kompany) RAPENA Apel 15 
Cambridge (Company).......... June 17| Notting Hill ( mpany E . 11 
(Central) Kensington (House-to- Nottingham (Municipal) ...... Oct. 28 

House (Company) ............ 30 | Oldham (Municipal) ............ Nov. 18 
Charing (Company) ...... April 22 Oxford (Company) ............ April 1 
Chelsea (Company) ............ May 20| Portsmouth (Municipal)........ Nov. 4 
Cheltenham (Municipal)........ Oct. 7| Preston (Company) ............ Oct 93 
Chester (Municipal)............ Oct. 14 (Company) ............ Sept. 16 
Clerkenwell (Company) ........ Mar. 18| Richmond (Company) .......... Mar. 4 
Dover (Company) ............ ar, 11| Scarbor (Company)........ April 1 
Dundee (Municipal)............ Nov. 4 | St. James & Pall Mall ( )July 1 
Eastbourne (Company) ........ July 22, St. Pancras (Vestry) )) May 13 
ийри ( unicipal) ........ Oct. 14| Shoreditch (Vestry) ............ May 27 
Exeter ( cipal) ............ Aug. 5 | Southampton (Municipal) ...... June 3 
rir P (Municipal) .......... Aug. 12| Stafford (Municipal VIV d dates a Oct. 21 
Guildford Company) — M May 13 | Sunderland (Municipal) Aug. 19 
Halifax (Municipal)............ Nov. 18 Taunton (Municipal) .......... Aug. 5 
Hammersmith (Vestry) ........ June 10| Tunbridge Wells (Municipal) .. July 22 
Hampetead (Municipal) ........ Sept. 9| Walsall (Municipal)............ Nov. 11 
Hanley (Municipal) ............ April Wandsworth(Company) ...... Mar. 18 
Harrow (Company) ............ pt. Westminster ( прапу) адо April 22 
Hastings & St. Leonard's (Co.) .. April 29 Wolverhampton (Municipal) July 15 
Hove (Company) ............-. y Worcester (Municipal) . „ May 13 
Huddersfield (Municipal) ...... Mar, 25 Yarmouth (Municipal) ........ June 
Islington (Vestry)............ June 24 
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Undertaking Worked 5. . . | Dewsbury Corporation, Bury Corporation, 

Date of Commencement of Suppl.... | 1894, 1896. тм 

System of Supply | . ... . ..... ... m . . . - wire continuous current. ó-wire continuous current. 
N re at opi . | John B. Mitchell. | S. J. Watson. 


YEAR ENDED MAR. 31,1897." | MAR. 31, 1898. MAR. 51, 1897,* | MAR. 31, 1898. 
QUANTITIES— 

Units generated "+++ 2 22 жы 1. eee * 5 # эин ee эше 99% E. 152,805 — 

» SOLD (ШОРА)... лыда» eminent 145,474 11,811 

» Nod %] a iiL S eee E еб» 141,527 11,811 

„ sold for public lighting, &c. .......— se sen sen sas ses sos 5,947 — 4,498 

, used on works —»„ͤ— *** —— mn om — эше ьан 1,109 тант 5,782 
UNITS SQLD PER 8 C.P. LAMP САР eee vie ijt 198 16:9 124 6°79 
Maximum supply demanded - cer nar sas ses serves 125 kilowatts 150 kilowatts 44 kilowatts 91 kilowatts 
reren 6arc | 14 are, 16 glow — 4 are? 
Number of consumers . K 101 
Connections to mains in 8-c.p. lamps sos sos sm sun 8,056 
CAPACITY OF PLANT IN 8-C.P. LAMPS ................. 8,600 


CAPACITY OF PLANT IN KILOWATTS... „e. e cece: rms 215 


Per kilowatt 


Total. Per kilowatt Total. Per kilowatt 


CAPITAL— — | sespadty. | ^ 7" j| capacity. |  " "'* | capacity. - capacity. 
SEER (TOTAL) .......-.—.....-.—.—.—-—.— | £25,000 | £100 £25,000 £910 £30,000 £987 £987 
Loan (including Debenture charges)... | 25,000 | 100 25000 | 910 30,000 | 987 987 
BRORIVED ccc / minna DNE 98:3 94.881 904 21.599^ | 709 77-6 
Loan (including Debenture charges). . . . .. 24,506 | 980 | 24881 | 904 21,539? | 709 77-6 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 494 043 8,461 97:8 211 
Share (unissued) ......... ———— — — — — 
Share (un called) .. — — . 2 cen ene — — — — 
Loan (including Debentures) ... sus sos 0°43 8,461 27:8 211 
REPAID (TOTAL) — 2-18 — 26 0:164 
RESERVE OR SIN soa ded tak vedas Shia ДЫ, 
DEPRECIATION ^i "ORT eremo m mw amt m 
EXPENDED (TOTAL) ....... —— алатта а 92:0 19,128 62:9 83:9 
Lands and buildings remm 17:9 7,958 261 26:2 
Plant , fees, . e ИК КҮҮ РҮҮ 43-0 6,116* 22:5 29:3 
Манасе ie Ba ic e 24°7 4247 | 140 27.5 
Miscellaneouuns ne e 6˙38 173 0:569 0:957 
BALANCE OF CAPITAL ACCOUNT... „es su sus sas oms san oan sas +294 +118 – 4224 – 1:53 + 2,411 +793 - 1,9184 —6'31 


Total. | Perunitsold| Total. per unit sold. Total. Per unit sold] Total. Per unit sold. 


— — — fü • 6äE4—é SÉ 


REVENUE— 
T TAL eer „„ Se Cee eee eee „ „„ „„ шш „„ „„ eee эши „ жы oe 
Rene from таруу 4. ias es eren oon vul o) Las oa cu fuo ea 
às meters, #0, 600000000 особе ооа sat өлө 
* publio lighting .. eee 
ü sale of lampes, &. . . eee 
i miscellaneous sources.............. II T 
EXPENDITURE OUT OF REVENUE— 
TOTAL CORTES +з» inen ro one vas ves — MO: 
WORKS COSTS.......... — —j—..——————) os oas sas sos 
Generation of electricity 
Fuel (including cartage, &с.) es... eos oas can s as oas sus ss 


£3,733 | 5938d. | £2820 | 4653d. £288 £1,318 | 4910d. 
5,652 5°778d. 2,702 44604. 273 1,198 4°460d 


56 84 0 139d. 8 | 01654, 41 | 01554. 
7 | 01494. eo | 0-2984. 


Oil, waste, water, stores ........ — —— 
Wages at station ——À 
Repairs and maintenance at station . 
Distribution of electricity ............-. ee. —ÀÁ 
Wages, 80... .e recen o eae ee осно —— — M— 
Repairs, renewals of mains, &с......................... 
Public lighting... 5  ——— 
Attendanoe dees eee —€—— оын 
Renewal ........ às — — X oo 0 reser ces 
MANAGEMENT AND PROPERTY CHARGES.............. 
Royalties ............ «оосо ооо осоо олоон ——— 
Rent, rates, taxes ........ I —  —— 
Management ....... eene —————— — 
Salarieg. o око seen eo eso sessseseese —Ó — 
Stationery, &c. o ——— ces senses ene 
Establishment charges ое 060 600 om one оол өле 
Law charges, k. — — cesses cm 


Total % to mean Total % to mean 


FINANCIAL RESULTS— — ә ЧЕ ek hat 
WORKING PROFIT FOR YEAR .......... betes Sig kan EAS £36 018857] £540 | 2427 
Sum carried to Depreciation Fund ....... pioi € P E * x 
Sum carried to Reserve or Sinking Fund " 524% : 210 1:0987/ / 548 2:457 
Net interest on loans (incl. Debenture charges) ... 887 5'96% 2'96% 455 2'378% 7 570 2'55% 
BALANCE FROM LAST АССООМТ .......................... 297 1337 — 0:597 LS — = — 
BALANCE AVAILABLE FOR DISTRIBUTION, & — — —- | — — — — 
J!. ⅛ðͤ y ðͤ ox Xi ыза tee 146 0'653% 2'52% 629° 43286750 579° | 259%, 
ORDINARY DIVIDEND РАПО......., зы, rio o repo ees -- -— — — | -- — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE % | 87:5% ў 
Expenditure per kilowatt capacity. £8. 9з. Та. £6. 17s. 1d. 16s. 7d £2. 11s, 2d 
REVENUE PER KILOWATT CAPACITY ............... " £14. 18s. 5d. £10. 5s. 2d. 18s. 114d £4. 6s. 9d. 
Expenditure per 8-с. lamp capacity .......... — Ses och 58. 534. 48. 44d 64d ls. 73d. 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 9s. 61d. 6s. 61d. 74d 2s. 91d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............. 2 IIS. 10d. 78. Od. 28. 4d. 4s, 34d. 
Price charged for lighting, per unit eene 6d. 6d. to 544. 6d, 6d. to 5d.“ 
Price charged for power, per unit......... — 00006 з 54. 5а. | ód, 24d. 
Price charged for public lighting... 4. = 6d. per unit 6d. to 544.2 — £20 per are per annum. 


DEWSBURY.—REMARKS—* For 15 months ending March 31, 1897. а 16-c.p. glow lamps. 
b Includes Town Hall eharges, &c., £323; insurance, £19; and expenses of deputations, £24. 
c For two years. d Over-expended. е Included in figure representing Revenue from 
Supply." f Includes Town Hall charges, £306; Diamond Jubilee illuminations, £80; and 
insurance, £19. g Ву the maximum demand system, 6d. for first 14 hours, 34d. after. 


BURY.—REMAKKS—* For the period from November 5, 1590, to March 
31, 1897. а 10- ampere, 500-watt arcs. P Includes value of lands appro- 
priated for electrical purposes, £1,568. cIncludes £114 to public lamps. 
d Over-expended, е Met by the general rate. f Per cent. to capital at 
March 31, 1597. g Maximum demand system, 6d, for first hour, 3d. after, 
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subject, 
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mente on the electric aro, as well as the important results of recent 
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BRITISH PATENT LAW. 


Our patent law has one peculiarity which, in our opinion, 
gives it a great advantage over that of other countries, namely 
the Provisional Specification. In spite of the carping of some 
would-be reformers, inventors as a rule are clearly of the same 
opinion, since they seldom avail themselves of the privilege 


‘allowed them of filing a complete specification in the first 


instance. When the publication of an abandoned provisional 
was prohibited by the Act of 1888, the only objection to such 
specifications which carried weight, as compared with their 
countervailing advantages, was, we think, done away 
with. A man may now file a provisional specification in a 
hurry to secure priority, and if he afterwards finds he has 
made a mistake can abandon it, without having it afterwards 
brought up in judgment against him to invalidate a patent 
granted on his later application. An historical sketch of the 
origin and development of the Patent Specification, including 
the birth of the provisional specification under the Act 
of 1852, is given in a book by Mr. Бовевт Евовт, a notice of 
which will be found in another column. The practice in 
the Patent Office as regards grants of patents, oppositions 
thereto and amendments of specifications is very amply dealt 
with in this treatise. The author expresses regret that 
no official searches are made before a patent is granted, 
and thinks it would be a real benefit to inventors and the 
public if the Comptroller had power to refuse a patent on the 
ground of lack of novelty and invention, and that much 
expense would be saved to persons wrongly supposing them- 
selves to be true inventors. Here our views do not accord 
with those of Mr. Frost. The suggested right of patentees 
to be saved expense by such means does not, we must 
confess, greatly impress us. In the first place it seems 
to ignore the ground on which a patent is granted, namely, 
that there is a bargain between the inventor and the 
State quite independent of the fees paid, which are merely 
a matter of office administration. The inventor alleges 
that he hds valuable information to communicate, in con- 
sideration whereof the State grants him а patent, subject to a 
proviso that jt shall cease if the information, which the 
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patentee has vouched for as valuable, proves to be 
valueless. Before the 1888 Act, when considerable sums 
were paid in advance, there may have been some hard- 
ship; but now that the fees are comparatively small and 
paid annually, it seems that the patentee gets strictly what 
he bargains for, namely, annual protection for an annual fee, 
with the right of renewal for 14 years, so long as the original 
consideration upon which the grant was made does not prove 
to have been illusory. Moreover, it seems unreasonable to 
suggest that the State should be required to maintain an 


army of skilled searchers sufficient to deal efficiently and 


expeditiously with thousands of applications on every conceiv- 
able subject, in order to tell every would-be patentee upon 
payment of a fee of £1, what he could learn upon payment to 
a patent agent of a fee more commensurate with the trouble 
his inquiry entails. If he is to have the right to get this 
information from the State, the initial fee on applying for a 
patent must be considerably increased, whereby the inesti- 


mable boon now enjoyed by inventors of getting provisional 


protection very cheaply would be taken away. But whether 
or not this is the right view to take, we emphatically dissent 
from Mr. Frost’s view that inventors would benefit by a 
change in the law such as he advocates. It is clearly only 
justice to an inventor that he should have the merits of his 
invention tried by the most competent tribunal. There 
are many cases where the question of anticipation is of such 
а difficult character, that it can only be justly decided 
after hearing the ablest scientific evidence, involving a trial 
which is quite unsuited to the Patent Office. If there were 
a right of appeal, which the author admits to be necessary, 
the inventor at the very inception of his undertaking, and 


before he has had time to prove the value of his invention, 


would find himself embarked in a costly patent litigation, which 


he might otherwise have avoided for several years, if not alto- 


gether, and in the meantime he would probably have found 
his invention either not worth fighting for, or else of an estab- 
lished value such as would enable him to provide for the cost 
of its defence. The alternative system of the refusal of a 
patent upon the ipse dixit of the Comptroller, acting on the 
report of an examiner, would undoubtedly result in many 
meritorious inventions being nipped in the bud, while the 


grant of a patent under such a system would merely imply: 


a somewhat lesser probability than under the present practice 
that the patent would be afterwards upset. 

A matter of historical interest, referred to in Mr. Frost’s 
book, is the rule of construction which has been adopted by 
the Courts at different times. So hateful had the monopolies 
granted in the reigns of Elizabeth and James I. become, 
that the statute passed in the twenty-first year of the last-named 
sovereign’s reign, and which still remains the foundation of 
our patent law, was at first construed by judges with an eye 
directed chiefly towards its restrictive aspect; consequently, 
the tendency of the courts was to try and find out how the 
patentee could be defeated. Some generations passed before 
the recollection of the old oppressive patents of monopoly died 
out, when at length it came to be recognised that the statute 
was an enabling law, and that the patentee might be a person 
to be encouraged. The pendulum then for some time swung 
in an opposite direction, judges adopting what has been called 
a benevolent construction and trying to help the patentee as 
much as possible to maintain his patent. These oscillations 
have now settled down, and the judicial machine, like other 
good philosophical instruments, has become more dead beat. 
At the present time specifications are construed by our courts 
like other documents, simply by what they may with fairness 

both to the patentee and the public be taken to mean. 
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REVIEWS. 
— 

Law and Practice Relating to Letters Patent for Inventions. 
By Ковивт Frost, B.Sc. (Lond.). Second Edition. (Stevens and 
Haynes.) | 

. The first thing which must strike anyone who takes up a 

modern treatise on patent law is its great bulk, and he will 

naturally inquire whether the subject might not have been 
dealt with equally efficiently in fewer pages. Mr. Frost tells 
us in his preface that his end has been to produce a work 
which in a reasonable compass shall reliably state the law of 
England in reference to letters patent. The second edition 
has been largely rewritten and added to, but by condensing 
the type in various ways the author has obviated the necessity, 
which might otherwise have been imperative, of putting his 
treatise into two volumes. When one comes to analyse the 
reasons for this prolixity it is found to be due in a great mea- 
sure to repetition, and that of a kind which is common in 
legal text-books, perhaps in those of patent law more than 
any others, though we think that in certain matters Mr. Frost 
has carried it rather further than usual. For mstance, in 
the chapter on specifications, which is, on the whole, a very 
good one, he treats of claims in a separate section, and there 
repeats а great deal which has been said before in dealing 
with the specification generally, sometimes in the very same 
words. The index of cases cited gives many which appear in 
more than 20 different places ; though it is fair to the author 

to say that one case quoted 24 times in his book appears 82 

times in another stan work. 

Like other authors, Mr. Frost considers, under three head- 
ings, the elements required to maintain a patent, forming 
separate chapters on subject matter, novelty, and utility 

tively. It may be convenient for the technical pleadings 

of a lawsuit, although we doubt whether even this is n , to 
keep these three things separate as grounds of objection to the 
validity of a patent; but by doing so in a treatise it is almost 
рив to avoid overlapping, particularly as regards the first 
and second heads. In order to get a good patent it is not suffi- 
cient that the thing claimed should be merely new and useful, 
new, that is to say, in the sense of doing what not been done 
You cannot claim the applicatioa of a known con- 
trivance to а new purpose, unless there is some ingenuity in 
the application. There must be invention, useful invention, 
to provide subject matter for a patent; and saying this you 
cover the whole field dealt with in these chapters. The judi- 
cial decisions on subject matter mostly include the question 
of novelty also, and by treating both together not only would 
much space be saved, but we believe a clearer view of the 
subject would be obtained. 

As to the amount of invention which is sufficient to support 


а patent, the law has laid down no very certain line. In the 
| famous braided wire bustle case the patentee was held io be 


just inside the line, while in à more recent case & useful appli- 
cation of celluloid as a coating for boot eyelets was marked 
as just outside. Both these cases were decided by the House 
of Lords, where their lordships, as well as the judges below, 
showed considerable differences of opinion. It is interesting 
to notice that, of the cases quoted by the author on this part 
of the subject, no less than 88 were decided adversely to the 
patentee, while in only eight was the patent sustained. He 

as here, perhaps, unconsciously suggested a kind of empirical 
formula for the guidance of persons who hope to maintain 
patents for inventions of trifling merit, whereby they may 
learn that the odds against their succeeding is rather more 
oan 4 to 1, probably a pretty near approximation to the 
truth. TN | 

A chapter is devoted to Specifications, and contains some 
interesting historical notes, and the all important questions 
as to the Patent Office procedure in granting of- patents, 
in the event of amendments or oppositions, are treated fully. 
In so complete a treatise we need not look for much omis- 
sion, but we are rather surprised to find no comment upon 
whatis, perhaps, to the general public the most remarkable event 
since the passing of the Act of 1883. We refer to the order of 
the Board of Trade made during the current year directing the 
grant of the first compulsory licence. This weapon, which had 
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for 15 years remained almost forgotten in the armoury of the 
State, may now be considered as placed on the efficient list for 
service as a defence against a patent that is used oppressively. 
The inventor who, on taking up the work before us, has 
been appalled by the magnitude of the subject, will no doubt 
lay it down with a chastened conviction that he and his class 
have no monopoly of the inventive faculty, while, if not of a 
most sanguine disposition, he may despair of ever effecting his 
escape from the manifold pitfalls which the cruel ingenuity of 
the lawyers has laid for him. 


Wireless Telegraphy. Ву RICHARD Kn, F.G.S., with a Preface by 
W. Н. Рвкксе, C.B., F.R.S. (London: Seely and Co. 1898.) 


This little book of some 100 small pages attempts to 
explain in popular language the ideas which underlie the 
various systems of wireless telegraphy, and to describe the 
apparatus employed for its practical application. An inade- 
quate amount of space is taken up by a biographical appreciation 
of Lindsay; it should be remembered that—as Mr. Preece 
also points out in his preface—this indefatigable worker was 
not the first wireless telegraphist. The discussion of the 
relative claims of Lodge and Marconi to priority of invention 
might without harm have been omitted, or m dis- 
missed with the statement that, although the possibility of 
telegraphing by means of Hertzian waves had clearly been 
indicated theoretically and experimentally by Lodge and 
others, the first successful experiments over long distances 
were carried out by Marconi. Cutting down the letterpress 
in these respects would have left space for a more complete 
description of the actual apparatus used, and a slightly fuller 
elucidation of the theory upon which its design is based. As 
it is, not even the general principles are enunciated in such a 
way as to enable them to be grasped by the lay mind. The 
best that we can say for the production is that for a shilling 
it will possibly enable the large section of the public, which has 
not had the benefit of scientific training, to learn as much—or 
as little—about the new methods of telegraphy as it knows of 
those methods in which line wires are employed. Good por- 
traits of Mr. Preece, Dr. Lodge and Signor Marconi are 
among the illustrations. 


Die Entwickelung der asymptotischen Telegraphie, der soge- 
nannten elektrischen Telegraphie ohne Draht," in allgemein verstand - 
licher Darstellung sachlich und historisch erlaütert. By Dr. RUDOLF 
BLOCHMANN. (Berlin: E. S. Mittler and Son. 1898.) 

In spite of the length of the title, this is merely a 80- page 
pamphlet containing an expanded reprint of an article which 
appeared in the May number of the Marine Rundschau. It is 
а. general description in simple language of the methods of 
telegraphing without line wires, and will probably be intelli- 
gible to anyone who has been through a good school course 
of electricity, and possesses, in addition, a knowledge of the 
German language. No great bistorical or technical accuracy 
is attained. When we say simple language we must except, 
however, the two monstrosities “ Asymptotische Telegraphie ” 
and Hydrotelegraphie." If German pedantry cannot permit 
the use of the term “ wireless telegraphy,” on the ground that 
wires are essential at the transmitting and receiving stations, 
let it employ some such an expression as “ Telegraphie ohne 
fortlaufende Drahte.” The author does not make it quite 
clear why he considers this form of telegraphy asymptotic. 
** Agymptotische Telegraphie" he divides into three varieties— 
Hydro-, Induktions- and Strahlentelegraphie. The two latter 
titles are selfexplanatory.  Hydrotelegraphie is applied to 
that form of conduction telegraphy in which earth-plates take 
the place of the line-wire, although Dr. Blochmann is not 
oblivious to the fact that his method can be used for tele- 
graphing across land as well as across water, 


Les Ondes Electro-Magnetiques et la Telegraphic sans Fils. 
By A. ОЕША Riccta. (Liège: Imprimerie de la Meuse. 1898.) 

Although also a reprint, this book is of quite a different 
character to the preceding. Lieut. Della Riccia’s contribution 
to the subject of Hertzian telegraphy was first presented as a 
Paper to the Association des Ingénieurs Electriciens sortis de 
l'Institut Electrotechnique Montefiore, and has now been 
reprinted from the Bulletin of that Society. The author con- 
fines himself to the consideration of wave telegraphy by Signor 


Marconi’s methods, and the book is rendered the more inte- 
resting by the fact that the author, who is a lieutenant in 
the Italian engineers, has been in continuous correspondence 
with Signor Marconi during the latter’s experiments, and gives 
particulars of them which in many cases have not been pub- 
lished hitherto. 

After a description of the apparatus used by Marconi, an 
explanation is given of the mechanism of the propagation of 
the electromagnetic waves in the ether. The treatment of 
this part of the subject is not beyond criticism, but it is the 
second part of the book, Critical Examination of the Appa- 
ratus," that calls more particularly for our attention. This 
part begins with the modest disclaimer :— 

Je déclare que plusieurs des idées que j'exposerai, à défaut des recherches 

expérimentales directes et de recherches analytiques avisóes, n'ont pas un 
fondement bien certain ; la pratique en sanctionerra peut-étre quelques- 
unes et en rejettera d'autres. Mais mon intention est tout simplement 
d'attirer sur certains sujets l'attention de personnes plus compétentes que 
moi, afin que la nouvelle application puisse bientót bénéficier de leur 
enseignement. 
But even if Lieut. Della Riccia himself has not made many 
experiments, he appears to have thoroughly acquainted himself 
with all the details of those carried out by Marconi, and his 
theoretical explanations of the various phenomena observed 
under different combinations of these details, together with 
the deductions he draws from his investigations, make most 
interesting reading. The pieces of apparatus are considered 
one by one. In connection with the primary generator we 
note that, in his experiments at Dover (unfortunately written 
„% Dower ” throughout the book, in spite of the French name 
for the town being Douvres), Marconi tried severally a Tesla 
and a Thomson oil coil in place of the usual induction coil, 
but he found that the latter always gave the better results. A 
most ingenious hypothesis is advanced to explain why vertical 
wires in connection with the transmitting and receiving appa- 
ratus give better results than horizontal wires. The view put 
forward is that in the latter case, when ihe ray from the 
radiator is polarised in the plane of incidence, a deleterious 
interference takes place with the ray reflected from the surface 
of the sea. For a similar reason the author considers it advan- 
tageous to place the radiator itself (and also the resonator) 
with its knobs in a vertical line. With this arrangement, 
however, the bubbles from the oil between the knobs have a 
disturbing influence ; this latter effect is less marked if smaller 
knobs be used. 

Marconi wrote from Dover :— 

It was determined that there is no advantage in employing a Righi 
radiator, as one can obtain the same effecta by using two simple knobs (of 
about 2cm.) separated by a layer of air, as dielectric, having determined 
experimentally the most advantageous explosive distance. It is also 
interesting to know that, when sufficiently loug vertical conductors are 
employed, it is unnecessary to rub or clean the surface of the knobs at the 
place where the sparks are formed. 

During his experiments in the Isle of Wight, Marconi 
employed five knobs of 5cm. diameter, platinised where 
the sparks occur, and also without oil. Lieut. Della Riccia is 
of opinion, however, that the substitution of air for vaseline 
oil, as a dielectric, is a retrograde step. Marconi appears also 
to have made some rough quantitative experiments to arrive 
at a law connecting the length of the wire with the distance 
over which signals can be transmitted. 

In the experiments made at Salisbury . , . it was ascertained that 
the distance, to which it is possible to лү. increases more rapidly 
than in simple proportion to the length of the two vertical wires, How. 
ever, it could not be determined whether the useful distance increases 
with the square of the length of the vertical conductors. Using kites 
designed by Capt. Baden Powell, and a rubber-covered copper wire of 
2mm. diameter and 70 metres long for the double purpose of aérial conduc- 
tor and kite-string, it was always possible . . . to correspond to a 
distance of 16 kilometres across country covered with little hills. Another 
test with a longer vertical wire (nearly 200 metres) gave satisfactory 
results to a distance of 54 kilometres (Salisbury to Bath). 

At Dover the law of squares was verified in the case of wires 
10 and 80 metres high. In the experiments between Alum 
Bay and Bournemouth the vertical conductors were 40 and 
80 metres long respectively. Moving vessels with 16 metres 
of vertical wire attached to the masts were, communicated with 
to a distance of 20 kilometres, even where there were natural 
obstacles such as elevated islands between the apparatus. 
Messages were also successfully transmitted 8 kilometres 
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through a hill whose base was 4 kilometres wide and whose 
height exceeded that of the longest mast by about 40 metres. 
In all these experiments induction coils were used capable of 
giving a 20cm. spark. The following notes are aleo inte- 
resting :— 

In other experiments, also made at Salisbury, it was found advanta- 
geous . . . to employ, instead of one vertical wire, several parallel vertical 
wires about 30 metres apart each connected at the lower end to the 
same pole of the radiator. The same increase in the signalling distance 
can be obtained by using a wide network or metallic sheet in place of the 
parallel conductors. At the receiving station, an opposite effect, so to 
speak, was observed ; that is to say, a greater distance when using a thin 
vertical wire, and no advan in employing multiple wires or metallic 
sheets, At Dover it was found that on attaching large plates or capacities 
to the upper ends of the vertical, or nearly vertical, wires, the length of 
wire necessary for a given distance could be considerably reduced, in some 
cases, by using cylinders 1 metre long and 50cm. diameter. The length 
could be reduced to a third of what was necessary without capacity. 


In the Alum Bay trials :— 


.. . It was found that when the length of the two wires is different, 
the effects can be greatly improved and brought to nearly the same value 
as when the two lengths are equal, by introducing in the shorter wire a 
coil or solenoid of thick well-insulated wire, with а certain capacity and 
self-induction. The number of turns of wire of this coil is determined by 


trial. 

The author, while doubting strongly the reality of the 
curvature attributed to the electromagnetic rays in Mr. 
Preece’s famous Royal Institution lecture, does not agree with 
the view that the rays actually traverse obstacles such as hills, 
&c.; he suggests instead a sort of diffraction effect. He is 


also sceptical about Marconi’s statement that the distance 


over which communication can be maintained is greater in 
rainy weather. The only useful effect of the rain, according 
to Lieut. Della Riccia, might be to increase the capacity of 
the aérial conductors by wetting the insulation. The rain 


- 


falling between the two stations would, he believes, cause a 


loss of electromagnetic energy, in the form of currents, induced 
in the drops. 
Within the limits of this review we have, of course, only 


been able to touch on some of the various points raised by: 


Lieut. Della Riccia. 
subject of Hertzian telegraphy should read his paper in its 
entirety, 


. 


RUNNING SHUNT DYNAMOS IN PARALLEL. 


BY ARNOLD PHILIP, B.SC. 


The recent breakdown at Brighton may give interest to the 
following considerations and the experiments upon which 
they are based. As is well known, special precautions are 
taken when shunt machines of different design are run in 
parallel. The speeds and the resistances in the shunts are 
adjusted so that, as nearly as possible, the electromotive 
forces of all the machines may fall and rise in the same ratio 
when the load on the bars varies. Thus, if the load increases, 
the consequent drop in the electromotive force developed in 
all the armatures must be the same. This drop in the electro- 
motive forces is due to the increase of the back ampere-turns 
ou the armature, the increase of the leakage coefficient and 
the decrease of the shunt current, and in order that the 
machines may share the new load in the same proportion as the 
old it is necessary that drop in the electromotive forces in all 
machinesshall be the same. This means that either the machines 
shall be of identical design, or that if of different type the 
resistances in their shunts and their speeds shall be so adjusted 
that they shall all work at about the same magnetic induction 
in their field magnets. Such adjustment if carefully made 
may render it possible to vary the total load on the 'bus bars 
through a very large range without much disturbing the dis- 
tribution of the total load among the machines, but in most 
cases some alteration of distribution is observable as the load 
varies, and if the adjustment has not been made very well a 
very large increase of load may cause the distribution of load 
to vary so greatly that a motoring of one or more of the 
machines might occur, that is, the load might be entirely 
removed from them and converted into а negative one, The 
greater the alteration of the 'bus bar voltage the greater is 
the danger that this accident may occur. If the machines 
whose loads are thus lightened are furnished with minimum 


Those of our readers interested in the 


current cut-outs they will not motor, but will be removed 
from the bars. The sudden drop in voltage on the ’bus bars 
may occur— 

1. By decreasing the resistance between the ‘bus bars, as, 
for instance, by a short-circuit of the bars. 

2. Possibly by the breaking of a shunt circuit even when 
the armature had been removéd from the bars. 

8. By a short-circuit in the armature windings of one of 
the machines. 

4. By suddenly switching out one of the dynamos when 
giving some considerable fraction of the total current, 

In the case of a dead short-circuit of the 'bus bars, if all the 
machines are theoretically adjusted, they will first run up to 
the maximum currents they can give, and if they do not then 
burn out the short or their own armatures they will run round 
the lower limb of the shunt dynamo characteristic curve and 
cease to give any current at all, or if provided with minimum 
current cut-outs these will take them off the bars. If, how- 
ever, one or more of the machines are working with their 
field-magnets excited to a flatter portion of the В Н curve 
than the others, then when the short occurs their electro- 
motive forces will not drop so much as is the case with the 
others, and they will, therefore, take most of the load, and the 
remaining machines, whose loads have thus decreased, will be 
cut out by their minimum current cut-outs; whilst, finally, 
the machines thus left on the bars will cut out with their 
excess current fuses, or if these are too large to blow with 
the maximum currents the machines can give, they will run 
round the lower limb of the characteristic curve and give zero 
current. The fact that at Brighton the main fuses on two 
of the machines are said to have remained intact whilst the 
machines were still on the bars appears to render the 
supposition that the breakdown was due to a dead short 
across the bars somewhat improbable. 

As to whether the breaking of a circuit from bus bar to bus 
bar which has large self-induction and carrying a large 
current (such as the shunt coil of a machine) would cause any 
marked of pressure I am unable to say experimentally, as 


| I have never had the opportunity of making the test upon a 
| sufficiently large scale, and unless the coil so broken was very 
| well insulated there would, of course, be a good deal of 


danger that its winding would be damaged. Possibly by 
using a transformer coil having very high inductance and 
carrying a considerable current, a test on this point could be 
made without any chance of damage, and would be of interest. 

The third contingency, namely, the sudden short-circuit of 
the armature windings of one of the machines in parallel, will 
certainly cause a sudden fall in pressure across the maing 
owing to the large short-circuit current. An armature may 
have a short-circuit occur in its windings in so many ways 
that it is necessary for the sake of definiteness to select some 
particular one. Let us suppose that it is short-circuited by 
some accident from brush to brush, outside the brushes but 
inside the minimum cut-outs. The current in the armature 
would then suddenly increase enormously, and as the brushes 
have lead there would be a sudden weakening of the etic 
strength of the shunt field and consequently a sudden rise of 
E.M.F. across it in the same direction as would be the case if 
it were broken. In fact the armature would act like the 
primary of a step-up transformer of which the shunt windings 
form the secondary. The electromotive force thus set up in 
the shunt would act so as to lower the potential across the 
mains, or even possibly reverse it. It should also increase 
the armature currents of the machines still remaining in 
parallel, and weaken their shunt circuits. 

In order to test the magnitude of the effect in this case, a 
shunt dynamo having ап electromotive force of about 50 volts 
was coupled to the coil of a hedgehog transformer containing 
2,960 turns, and having a resistance of 14:5 ohms. Ampere- 
meters, A, and A,, were placed respectively in the shunt and 
armature circuits of the dynamo, and a voltmeter V was 
connected across the shunt terminals, To the other coil of 
the transformer, which had a resistance of 0°1 ohms, and 
consisted of 192 turns; a small secondary battery was con- 


nected whose circuit could be closed or broken by means of a 
! make-and-break key; an ampere-meter was also placed in 
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this circuit, and in both the dynamo and the battery circuit 
an adjustable resistance R was placed. The transformer was 
connected to the dynamo and the secondary battery in such a 
way that the field due to the current from the one was opposed 
to that due to the current from the other. It was then found 
on suddenly closing the battery circuit that :— 

1. The volts on the voltmeter V fell ; 

2. The current in the shunt circuit decreased ; and 

8. The current through the armature increased, 

These effects were reversed on opening the battery key. 
There is, therefore, no doubt but that the kind of action pre- 
dicted takes place, but its magnitude in the experiment made 
was not greater than a fall of current in the shunt of about 2 
per cent. of its original value. When it is remembered, how- 
ever, that this experiment was made with a small hedgehog 
transformer about 2ft. long, and the current from the battery 
was only about 12 amperes at the maximum, it will, I think, 
be evident that very much greater effects are to be expected in 
the case of the short-circuited armature of a 220 kilowatt 
dynamo. 

Lastly, the sudden removing of the armature from circuit 
by means of the minimum current cut-out would of itself 
cause & drop in the bars, and the two effects added together may 
account for the large similar type dynamos (if they were work- 
ing on a less saturated field then the two smaller ones) cutting 
out and finally leaving the other two alone on the bars. 


MS 


If the accident at Brighton was not due to a short on the 
"bus bars, but is accounted for at all by the above facts, the 
fluctuation in à dynamo's field appears to follow the alteration 
of the exciting current more rapidly than one would expect. 
If the engines are governed for constant speed within small 
limits, such governing would, of course, assist in causing the 
minimum cut-outs to act, for it would prevent the weakened 
machines from increasing their speed as their loads diminished. 

The instruments available for the above tests no doubt 
lagged a good deal in their indications, as their needles were 
heavy, and the damping was not inconsiderable, and it is 
possible that the alterations of current may have been really a 
good deal greater than was observed. 

It may be added that even if all the dynamos in parallel 
have precisely similar armature reactions and are all working 
on the same portion of the magnetisation curve, yet a sudden 
fall of pressure on the bars may cause those machines whose 
shunt windings have the smaller time constants to drop their 
electromotive forces more rapidly than those machines whose 
shunts have larger time constants, and if this was the case 
at Brighton, one would expect that the shunt coils of two 
smaller machines had larger time constants than the larger 
machines whose minimum current cut-outs acted. 


The Berlin Electricity Works.— After prolonged negotiations 
the Municipal Council of Berlin has signified its approval of a 
contract with the Berlin Electricity Works, permitting these 
firms to supply electricity to the city of Berlin until the year 
1915, while the municipality is to participate in the profits to 
: certain extent. 


ROTATORY CONYERTERS.* 


BY PROF. SILVANUS P. THOMPSON. 
(Continued from page 128.) 


The relations between speed and field are peculiar. In the case 
of those grouped machines, or motor-dynamos (Fig. 3) in which 
each armature revolves in its own field, the conditions differ from 
those of the converter (Fig. 4), where there is only one field. If 
in either case the cotitinuous-current side is the primary (i. e., 
motor) side, the speed of revolution wil] depend on the field- 
magnet, the weakening of which will increase the s The 
frequency of the secondary or alternating current will in that case 
also vary. But the ratio of the primary and secondary voltages 
will be independent of speed if the fields are alike, or if only one 
common field is used. e secondary voltage cannot be varied, 
while the primary voltage is kept constant, unless separate field, 
and separate windings are employed, as in Fig. 3. If, on the 
other d, the alternating current side is used as primary, then 
the machine, whether motor-dynamo or converter, runs as a 
synchronous motor with a fixed speed. In that case the voltage 
ratio remains also nearly a constant, even though the excita- 
tion of the field is increased or diminished, owing to the 
peculiar phase relations which take place, as is known, in the 
currents of synchronous motors when under-excited or over. 


Coll at midway point 
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excited. This question, and the expediency of exciting in series 
or in shunt from the continuous-current side, or of running with- 
out excitation, has been discussed by Mr. E. J. Berg, in the 
American Electrician of February, 1897. 

Returning to the question how the current in the armature 
of the converter gets through the windings, it will be found that a 
simple means of answering it is afforded by the principle of the 
superposition of instantaneous values of the currents. Still taking 
as a concrete case the 10-kilowatt converter of Fig. 3, we may cal- 
culate out the instantaneous values of the currents in its windings 
at different epochs in its period of rotation. If we do this for the 
motor currents and for the generator currents separately, and then 
superpose them, we shall obtain a number of instantaneous values 
for the combined armature as converter. This has been done in 
the series of drawings in Fig. 5. If the continuous current acts as 
motor taking 100 amperes, there will be 50 amperes flowing in each 
half of the winding at every instant—qua motor—in a direction 
opposing the electromotive force їп the winding. This is shown in 
the first diagram in the upper row of Fig. 5. As single-phase 
generator the armature is working, as already described, with a 
virtual voltage of 70°7 volts, and an sr (supposing the power- 
factor=1) of 141:4 virtual amperes. The maximum current will 
be 141°4 х ,/2=200 amperes ; and this will be attained at the 
instant when the two conductors which lead down from the wind- 


* Paper read before the Institution of Electrical Engineers, Novem- 
ber 10, 1898. 
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ing to the slip-rings are turned to the position of 90deg. to the axis 
joining the middles of the pole-faces. The eight diagrams which 
follow in the top row of Fig. 5 exhibit the successive values of 
the currents flowing in the armature—qua generator—in positions 
differing successively by l5deg. By supposing these eight dia- 
grams successively superposed upon the motor diagram which 
precedes them, we obtain the eight diagrams of the lower row, 
which exhibit the currents actually flowing in the different parts 
at the particular times when the armature has the position shown. 
Exmination of these diagrams shows several interesting points. 
At the instant when the alternating current is reversing, and 


0° 18° 30° 


Motor and Generator 
Currents Superposed. 


Fig. 5.—Flow of Currents in Single-Phase Converter. Continuous Current, 100 amperes at 100 volts. 


45 


each in position Odeg. being 50 amperes. But as the armature turns 
these change. They increase in the two arcs that are shortenin 

as the points where the slip-ring connectors approach toward the 
positions occupied by the commutating brushes. But in the two 
other arcs that are lengthening, the currents first decrease to zero, 
then increase again to 50. Further, the individual coils in different 
partsof the ring winding have very different currents to carry. A 
coil that is midway along the winding between the two connectors 
has to carry never more than 50 amperes. Four times in each 
revolution it carries 50, and four times it carries 0 amperes, with 
values intermediate in intermediate positions. (This will obvioualy 


60° 106° 


100 —» 100 —» 


Single-Phase Current, 


1414 virtual amperes at 70°7 virtual volts. 


has zero value (at position Odeg.), the armature is operatin 

simply as a motor with 50 amperes in each half of the winding, an 

is being accelerated, At the 90deg. position, when the alternating 
current is at its maximum (200 amperes), the armature is operating 
wholly as a generator, and with an equal current of 50 amperes in 
each half of the winding, and the acceleration is negative. The 
armature is thus adding 100 amperes to the 100 amperes coming in 
from the primary mains. Nothing has here been allowed for the 
extra power needed to make up for the frictional and other losses. 
Suppose that an additional 4 amperes were needed for this, making 


Currents of motor and genera- 
tor superseded. 


Fra. 7.—Flow of Currents in Two-phase Converter. 


104 amperes as the motor current : in position Odeg. the two down- 
ward currents would be 52 each instead of 50, increasing the positive 
acceleration ; in position 90deg. the upward currents would be 48 
instead of 50, decreasing the negative acceleration. The output 
current at that instant would still be 200, being made up of 104 
incoming plus 96 generated in the windings. 


On further examining these diagrams it will be seen that the 
currents in the armature windings consist of a set of four currents, 


set up four armature reactions in each period.) But a coil that is 
situated next to either of the two connectors has to carry а current 
which, when it is close to the brush position, rises to a maximum 
of 150 amperes, and changes abruptly to 50 in passing the brush ; 
rising thus gradually twice to 150, or else rising twice abruptly 
from DO to 150, and being zero twice, in one revolution. The 
necessary consequence of this is that the coils which are close to 
the slip-ring connectors are much more heated than those which 
lie midway along the periphery between the connectors. The dis- 
tribution of the heating is here quite different* from that which 


Continuous Current, 100 amperes at 100 volts. Two-Phase Currents, 4 lines each carrying 
70°7 virtual amperes. Line voltage, 50 virtual volts. 


would obtain in either armature of the motor-dynamo machine 
(Fig. 3). This unequally distributed heating effect is in total some- 
what greater than that in the same armature if used purely ава 
continuous-current motor or generator, but is less than the total 
heating effect (for equal power) if used purely as single-phase gene- 
rator or motor ; the ratios of the heating being as 1: 1:366 : 2 in 
the three cases. Or, if we consider the output of an armature to 


* Vide Steinmetz, loc. cit., p. 154. 
F 
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be limited by equal heating effects, the several outputs which would 
give equal total heating in the same armature would be :—<As 
continuous-current generator or motor only, 100 kilowatts; as 
single-phase generator or motor only, 50; as single-phase converter, 
85 kilowatts. Fig. 6 exhibits this unequal heating effect in the case 
of a single-phase converter. The first line represents graphically 
by the outline diagram the varying current (irrespective of direc- 
tion) which a coil midway between the connectors will carry in one 
revolution ; and the outline curve of the darkened area within it 
is drawn with ordinates squared so as to be proportional to the 
heating effect at different instants. The total area blackened repre- 
sents the total heating effect in that coil. The second line repre- 
sents similarly the current and heating for a coil 30deg. further 
towards the connector. The third line represents current and 
heating for a coil 60deg. further, whilst the fourth line represents 
similarly the current and heating in a coil that is next to the con- 
nector. The relative heatings in these four coils are about in the 
proportions 10, 21, 50, 86. The curves in the fifth line depict the 
case of one of the coils next to a connector when there is, in con- 
sequence of self-induction in the circuit, a lag of 30deg. in the 
phase of the current. The result of such phase-difference is an 
increase of heating for the whole armature, but an extra increase 
for those coils which are near the connectors. 

We may now pause to consider what differences will be made in 
the preceding considerations if the distribution of the magnetic 
flux around the periphery of the armature does not follow a sine 
law. It will be noticed that when any arc of the winding (and this 
applies to two-phase and three-phase cases) lying between two slip- 
ring connectors is acting as generator, it produces its greatest 
electromotive force when its mid-point is passing the mid-point of 


Currents of motor 
and generator super- 
posed. 


M. Hanappe* has published в careful analysis of a Schuckert 
converter, capable of yielding alternating currents in one, two, 
three, four or six phases, and suitable for laboratory experiments. 

If the machine is being used to convert a single-phase current 
into a continous one, the form of the impressed voltage curve, 
and the distribution of the flux around the periphery, are of even 
greater importance. The current delivered, though certainly con- 
tinuous, will not be uniform, but will have a periodic fluctuation 
superimposed upon it by departures from the sine law. Armature 
reactions will, as we have seen above, impose fluctuations of a fre- 

uency double that of the primary current, Indeed, in any case 
the single-phase converter is a less satisfactory apparatus, from 
several points of view, than the two-phase or the three-phase con- 
verter. It has more considerable variations of armature reaction, 
а greater and more unequable heating, and requires a more accurate 
setting of the commutator brushes than the polyphase converters. 
Moreover, it is not self-starting from the alternate-current side. 
Notwithstanding these disadvantages, single-phase converters are 
in satisfactory use ; for example: several constructed by the Elek- 
trizitäts-Aktiengesellschaft (Schuckert and Co.) are in operation on 
the city circuit at Cologne. A single-phase converter when standing 
still can act partly as à mere stationary transformer. When run- 
ning at a certain speed in a field with a given number of poles it 
will act as converter, converting into continuous current those cur- 
rents only which come to it with a frequency corresponding to the 
frequency of the movement of revolving conductors past the poles. 
Any alternating currents or components of alternating current of 
any other frequency that may be superposed, can affect the continuous- 
current output at the other side by producing superposed fluc- 
tuations. 


Fic. 8.—Flow of Currents in Three-Phase Converter. Continuous Current, 100 amperes at 100 volts. Three-Phase Current, 3 lines, 
each 94-35 virtual amperes ; line voltage, 61:2 virtual volts. 


any pole. Hence, if the poles are narrowed so as to concentrate 
the field, even though the average electromotive force for con- 
tinuous-current purposes remains unchanged, the root mean square 
value of the electromotive force will be increased, and the curve of 
induced electromotive forces will be more peaked than a sine curve. 
If the machine is being used to convert continuous current into 
alternating, the effect will be to raise tho relative alter- 
nating voltage and lower the relative alternating current, and, 
on а non-inductive circuit, the current also will have a more peaked 
curve. Ifthe machine is being used to convert alternating into 
continuous currents, the converse result takes place, the relative 
value of the alternating voltage being lowered. An eight-pole con- 
verter at the Technical College, Finsbury, constructed in 1891 by 
the Allgemeine Elektricitüts Gesellschaft, of Berlin, has a curve of 
induction which is remarkably close toa sine curve, and its relative 
voltage for continuous and three-phase currents is practically iden- 
tical with the theoretical value. Herr Friese, in the article already 
referred to, gives the following comparison in Table V. for three 
machines with ring armatures constructed by Messrs. Schuckert :— 


Table V. 


Voltages as measured. 


Р = E Voltage 
DOU оиы Machine Machine Machine calculated, 
No. 1. No.2. Nod. 
Continuous-current ... 160 100 100 | (100) 
Single-phase ............ 71:0 71:8 ad 7077 
Three- phase 61:5 62:0 61:8 61:2 
Two-phase ............... | 710 118 ч 7077 
Four-phase ............... |! 498 5077 50:0 
Six-phase .................. | $50 55:8 55:4 


Passing on, then, to the case of the two-phase converter, we 
may at once apply the same principle of superposition of instan- 
taneous currents to study the flow of current through the 
windings. Fig. 7, which gives the corresponding series of dia- 
grams, requires no further explanation. The generator action 
during one-eighth of a revolution is illustrated by the four 
figures on the right of the upper line. The superposed action 
is exhibited in the lower line. Inductive reactions and energy 
lossss are, as before, supposed to be absent. In position Odeg. 
the converter is acting neither as motor nor as generator, 
the current at that instant simply running through from the 
commutator to the slip-rings. In the pobition 15deg. it is 
observed that the currents in the armature windings consist of six 
sets. Two short portions are carrying a motor current of 85:35 
amperes each ; two others of somewhat longer arc are carrying a 
motor current of 14:65 amperes ; whilst two quadrantal parts are 
delivering generator currents of 11:24 amperes. On the whole, in 
this position the armature is acting as motor, increasing the 
acceleration. In the next position, at 30deg., the motor action 
has decreased. In the position at 45deg. the action is chiefly 

enerator, the current in that part of the field which is strongest 

eing at its maximum and fiowing with the electromotive force. 
It will again be noted that the currents in those coils of the arma- 
ture which lie close to any of the four connectors will be more 
heated than those. midway along the intervening quadrants ; the 
maximum current for the former being 100, for the latter 50. 
The inequality of the heating is much less, however, than in the 
single-phase armature. Also armature reactions are more nearly 
balanced throughout, and there is much less tendency to impart a 
periodic fluctuation to the continuous current. Such machines will 


* L Kelairage Éttrique VIII., 151, July 25, 1896. m 
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be self-starting, and will give little trouble from sparking at the 
commutator. 

Fig. 8 exhibits the flow of currents in the armature of a three- 
phase converter. Comparison of the successive positions will bring 
out several points. The current in any one of the three lines is at 
its maximum (on a non-inductive circuit, when generator; or 
when, as motor, the field has normal excitation) when the con- 
nector for that line is just passing a commutator brush; and its 
maximum is 14 times the oontinuous current. In certain 
positions of symmetry—for example, in position 30deg.—the motor 
and generator actions resulting from the flow are bilaterally 
similar. In other position—for example, in position Odeg.—one 
side (the left here) is acting wholly as motor, the other side 
partly as generator and partly as motor. A coil which lies mid- 
way between two connector ends will carry a current that has 
а maximum of 27 in one part of its revolution, and another 
maximum of 50 in another part of its revolution; there being 
two of each of these maxima in one revolution. A coil situated 
close to a connector has 133°3 as its maximum twice in each 
revolution, with an abrupt change to or from 16°66 just as it 
passes the brush. The inequality of heating of coils is less in a 
three-phase converter than in a single-phase, but it is greater than 
in a two-phase converter. The inequality of heating in the case of 
two-phase converters has recently ‘been examined analytically by 
Messrs. Woodbridge and Child in recent numbers of the Electrical 
World (January 1 and February 12, 1898). Their Paper, which is 
one of great skill, concludes with the interesting deduction that, 
assuming a power factor of unity, if such a converter is driven 
mechanically so as to be generating both a continous and a two-phase 
current at the same time, the heating of the armature will be less 
than would be the case if, with same output, it were used as either 
а continuous-current generator alone or a two-phase generator alone, 


( To be concluded. ) 


THE RAPID DEVELOPMENT OF ELECTRICAL 
ENGINEERING DURING THE PRESENT YEAR. 


The following is an abstract of the Presidential Address, recently 
delivered by Mr. G. S. Raworth to the Northern Society of Elec- 
trical Engineers ;— 

The Northern Society of Electrical Engineers, measured 
by its numbers was small and insignificant, but measured by ita 
activity, by the energy and enterprise of its members, it was, 
he believed, the first electrical society in the Kingdom. It was 
because the members bad been so very full of work during the 
present year that the Council had found it extremely difficult to 
get the members to prepare and to promise papers for this 
session: in fact, so great was the difficulty that, although they 
were able by the assistance of Members of Council to fill up 
succeeding dates, it was found quite impossible to carry out the 
intention of the Council that the first Paper of the Society should 
be read in October. 

He first of all proposed to run lightly over the departments in 
which the development had been more or less strongly marked. 
The first thing that naturally arose in the mind was the department 
of electric lighting. He was not going to trouble them with many 
figures, but must give them a few, because they were so interesting 
that he did not think they would like to go away without knowing 
them. In the year 1896 the subscribed capital for companies was 
£5,800,000, and for municipalities just under two millions. In 
1897 the companies went to £6,600,000, and municipalities to 
£3,500,000. In 1898 i зш jumped up by nearly two mil- 
lions, and municipalities by a rather larger amount, i.e., to 
£5,735,000, so that at the present moment the total amount of 
capital involved in electric lighting was £14,142,000. A most 
Important point was that in the years 1882-3, which were known as 
the years of the electrical boom, the total amount of capital 
subscribed was £14,743,000. If they had only taken care of 
the money which the public subscribed in those two years, 
we should never have had to ask for a single penny more in 
the whole of the 15 years which had since elapsed. Coming to 
the present year, they found that the activity in electric lighting 
was very pronounced. There were in 1896, 38 applications for 
Provisional Orders ; in 1897, 55 ; in 1898, 84, the total Orders in force 
being 343—100 held by companies and 243 by municipalities. 
There were works in operation owned by 57 companies and 75 
local authorities, and 66 works were in course of preparation. He 
wished to draw attention to the important fact that 145 Provisional 
Orders had been granted, concerning which nothing whatever had 
been done. There was no doubt but that in most of those cases the 
ground was ready for the ploughshare. There was a point of 
interest which he had noticed in analysing the figures; he 
found that out of every £100 applied for the purposes of electric 
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lighting, £37 went to the manufacturer of plant and £34 per cent. 
to the manufacturer of mains. Manufacturers of plant made all 
the noise and held all the meetings, and, as far as he could see, the 
manufacturers of cable made the profit In 1897 the total 
number of units sold was 60,125,000, and a curious point about 
that was that the whole of that current could have been produced 
by no more than 20 1,000 kilowatt sets working during factory 
hours, but the actual amount employed was not less than 72,000 kilo- 
watts. The human mind always found a difficulty in dealing with 
small or large figures. The moment they got into millions it 
seemed as though the mind could not quite grasp what was talked 
about. They might think that, because we had got 14 millions in 
the electrical industry, that we had pretty well absorbed all the 
capacity of the English shareholder. But compare electricity with 
gas; the total capital employed in gas was 76 millions, and they 
spent as much every year upon makirg their gas as the total sub- 
scribed capital of the electrical industry—i.e., 144 millions. 

The next point to consider was that of electric propulsion. As 
he had told them last Christmas, they had in all about 133 miles of 
tramway working. Owing to Parliamentary preliminaries to be 
gone through, plans to be got out, and capital to be subscribed, 
there had been very slow progress. ey had only added 
a matter of about 40 miles to the total of last Christmas. 
There were under consideration at the present moment 39 miles by 
municipalities and 45 miles by companies. In the session of 1898 
five electric railway bills were passed, 17 tramway bills for local 
authorities and 10 for companies, and 11 Provisional Orders, in 
addition to which light railway Bills had been granted for 140 
miles of line. When they came to actual figures, they found 
that the amount of subscribed capital was £14,400,000, being 
about £270,000 more than the subscribed capital for electric light- 
ing. He thought this high figure was partly owing to the initia- 
tory expenditure on schemes, and partly owing to the large and 
expensive undertakings which were being carried out in London 


| to connect the suburbs with the City by means of underground 


tunnels. Every mile absorbed nearly half & million pounds, so 
that the amount of capital subscribed for that alone had gone 
very far to produce the figure of £14,400,000. "The unfortunate 
part about it was that the money did not go into their pockets, 
or, at least, only a very small percentage of the money subscribed 
for underground railways ever reached the pockets of electrical 
engineers. It went to the engineers of Westminster, or to the 
contractors for underground work. There were one or two other 
developments in propulsion which he had to speak about, but 
which were not quite so hopeful from their point of view as 
those which he had already mentioned. The first was the pro- 
pulsion of boats, and as far as he knew the only active company 
was the Immisch Company on the Thames, which owned a large 
number of launches, having a capital of £10,500, and which paid 
a small dividend. He himself was one of the Directors. He 
was looking forward to that class of propulsion developing some- 
what in the future. Electric launches were tried on e Win- 
dermere, and they were probably aware of the fact that the 
undertaking was a com tive failure. He wanted to disabuse 
their minds that that failure was due to the shortcomings of the 
electrical portion. It was entirely due to the human element. The 
undertaking had been badly planned, so that the boats had 
to go several miles to be charged, and several miles back again to 
their work. The consequence was that the actual available net 
charge was below the paying limit. The next point which he 
would bring before their notice was the electric cab. He wished 
he could tell them that the electric cabs were going to be a great 
success. Their number had been very greatly increased, and he 
understood they worked very well, and as far as passengers 
were concerned he believed they gave every satisfaction. How 
the accumulators were working he could not tell. 

The present year had been a very important year to them 
from the point of view that a Lords and Commons Committee 
had been appointed to sit upon the general question of 
electrical distribution of power. First of all, they passed two 
Bills, the Chelsea Company’s Bill to enable them to purchase 
compulsorily a site within their own area ; that was an enormous 
step in advance of anything that had been previously done. The 
next one was the Metropolitan Company’s Bill to enable them to 
lay mains outside their area, and to bring current in. That was a 
still further and a more drastic change. It enabled a company 
supplying a given area to put its generating statfon right outside 
that area, and to get wayleaves across the territory of adjoining 
authorities for its mains to enter its own area. Then the joint com- 
mittee passed its opinion as follows upon the general principle 
of the distribution of power. First they expresscd the opinion 
that powers should be granted for the supply of electrical 
energy over an area including districts of numerous local 
authorities on conditions differing from those imposed by the exist- 
ing Acts. Differing meant better. Secondly. they expressed the 
viewthat the provisions of the Electric Lighting Acts for the purchase 
by local authorities were inapplicable in the case of an undertaking 
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supplying energy in bulk at a high voltage. Those expressions 
would prove most valuable in the coming session of Parliament 
The Bills now before the House were the General Power Distribut- 
ing Co., which they knew was going to take a large area in the 
neighbourhood between Nottingham and Sheffield, an area of about 
2,000 square miles; the Midland Electric Co. for power distribu- 
tion, whose area was in the black country, and who had a capital 
of £200,000 on paper. Those two were magnificent schemes. 
Whether they were well thought out and going to pay he was not 
prepared to say, but they owed a debt of gratitude to them because 
they squeezed out of the Lords Committee those two very im- 
portant concessions. They had in their midst, as it were, a scheme 
which he thought would commend itself not only to them but to all 
electricians and engineers throughout the country, as being, 
p:rhaps, the most practical development of this idea that had 
yet come out. He referred now to the Trafford Park Estate 
scheme. That was an undertaking that had been favoured by 
Mesars. W. T. Glover and Co., who were promoting it, and, so 
far, finding the money for it. The object was to supply power in 
bulk for driving all the factories, lighting the factories, and forsupply- 
ing producer gas to the houses on the Trafford Park Estate. t 
was & perfectly feasiblescheme. It was oneof which every engineer 
could жа an opinion from the commencement, and it would be 
the nucleus of a much larger development. The engineers to the 
scheme had told him that they originally looked upon his figures 
of the price at which electrical ene could be manufac- 
tured and sold with considerable doubt. They set to work 
and worked out those figures upon their own lines, and for their 
own satisfaction, and they found that the results of his calculations 
and theirs came out sufficiently close for all practical purposes. 
There was at the same time that scheme called the Highland Power 
Scheme of Scotland, of which he could give them no further 
information. As to the general distribution of power in factories, 
that was making very satisfactory progress. 

The electrical chemical industry, that was one of those things 
which he did not understand, but he believed it was making very 

ood progress. It must be patent to every one of them that the 
Castner Kellner process of making alkali by electrical energy had 
proved so far a success. There was one other point came to his 
notice, and that was the new process of reducing ores by powdering 
aluminium, making it up with ore, and igniting the mass elec- 
trically, when chemical energy would be immediately let loose and 
propagated through the whole mass, and heat generated being 
nearly equivalent to that of the electric arc. The immediate 
effect was the reduction of the metal operated upon. If that 
invention proved a commercial success, it would open an enormous 
field for the use of aluminium, and consequently for the use of 
electric current. 


He ought now to consider what were the causes which were 
working towards the extension of the use of the electric current. 
They knew perfectly well whenever an electrio lighting station 
was put down, and worked well or badly, its customers increased, 
the revenue increased, and the profit increased, and the most 
natural thing which he could do was to give them a few 
figures to show what that development amounted to. He 
had taken as illustrations four stations which had suffered very 
little from alterations in price, viz., City of London, Newoaatle, 
Kensington and Chelsea, and he found that with those, with the 
exception of the year 1894-5, when the increase in the City of London 
was 48 per cent., the increase from year to year had been about 25 
per cent. The year 1895-6 was a phenomenal year. The City of 
London increased 43 per cent. and Chelsea 41 per cent., but both 
these places were subject to peculiar circumstances. The extension 
of Chelsea had been almost entirely depending upon the rate at 
which the builders spend their money. However, they might take 
it, he thought, that the natural increase, was somewhere about 
02 per cent. The next point was one of much more import- 
ance to them. That was a question of how far the cost of plant 
and the cost of working affected their business. A few years 
ago (about five or six), the cost of a 100 kilowatt plant, rope 
driven, was £1,600 to the public. Now the price for & direct- 
driven plant was from £1,300 to £1,400, but in the meantime 
either our faith or ideas had grown so much that no longer did we 
talk about 100 kilowatt sets. Last year the inquiries were for 
300 kilowatts, this year they were for 600 kilowatts, and he 
understood Manchester had gone to 2,500 н.р. А 600-kilowatt 
plant was worth about £6,000, and six plants of 100 kilowatts 
each would cost £9,600, so that there was a saving of 
£3,600. If they put on to the top of that the saving in switch- 
boards, land, foundations and buildings, they came to the fact 
that at the present day the cost of plant should not be more 
than about 60 per cent. of what it was five or six years ago. 
He thought to a very large extent their efforts had been stimulated 
to take those big leaps by the clear understanding that those 
enormous wastes which were supposed to accrue from running 
engines at half load oould be obristed by a good vacuum and 
automatic expansion, With reference to the working of stations 


it was worth while раза проп record the fact that, whereas four 
or five years ago they did not think it at all an extravagant 
thing to spend bd. a unit, now they had 14 stations whose 
total costs (not meaning the absolute cost of the unit) was 
under 2d. In Edinburgh the cost had just come under 14d., 
and in Manchester it was about 144. As the cost came down 
the demand increased. The moment they got the prime cost to 
such a p that they could sell to the ordinary consumer at a 
price which was obviously to him less than the price of they 
would sweep in the whole number of possible consumers which they 
could supply. 

The next point was ‘‘ Parliamentary Procedure,” which at 
present was both tedious and costly. There was not a great 
prospect of their getting much amelioration in that line, but 
they might get some, the recommendations of the Lords and 
Commons Committee and the provisions of the Light Railways 
298 being distinctly favourable to the progress of the electrical 
industry. 

He had down on his list of principal influences, which affect the 
rate of progress, an item under the heading of ‘‘ Avarice of Muni- 
cipalities,” and he had limited it to this narrow word ‘‘ avarice,” 
because he did not want to go into the discussion of the question 
as to whether from political reasons it was an advantageous thing 
for municipalities to take over and manage their business. Electric 
lighting was too young to provide a good basis of comparison ; the 
results were contradictory, and at present too much under the 
influence of the personality of the engineer to permit of accurate 
conclusions being drawn from them; but municipal gas lighting 
was quite old enough for the purpose, and the results could be 
compared by reference to two large volumes, which were the 
Board of Trade returns of the gas undertakings in the United 
Kingdom, one representing companies and the other municipalities. 
There were 208 municipalities and 433 companies owning gasworks. 

First, consider Manchester, a city which manages its gas works 
nearly as well as they can be managed by a Corporation. The 
price is 2s. 3d. per thousand, and the profit is £33,153 interest and 
£40,000 in aid of the rates total £73,153. Оа the other hand, the 
South Metropolitan Gas Co. charges its consumers the same price 
and makes four times the profit, or double the output—that is, 
twice the profit pro rata, notwithstanding that it has to pay heavy 
carriage on coal. in, compare Manchester with the Sheffield 
United Gas Light Co., the two cities being nearly on a par as 
to cost of coal. The price of gas at Sheffield is from 1s. 84. to 23.; 
the consumption is about one-half of Manchester, and the profit is 
£78,829 — that is, more than double pro rata. If the Sheffield Cor- 
poration were to authorise the Company to charge the Manchester 
price of 2s, 3d. they could afford to pay over £42,000 in aid of the 
rates at the expense of the consumer ; or, if their output were as 
large as that of Manchester, they could pay over £80,000 a year in 
aid of the rates and still pay to their shareholders £140,000 per 
annum, as against the £33,153 paid for interest in Manchester. 
But assuming for the moment that the results in Manchester were 
as perfect as in Sheffield, the amount handed over in aid of rates 
would be not £40,000 but £80,000 + (140,000 — 33,153) = £186,847. 
In Birmingham, with equally cheap coal, their price is from 2s. 31. 
to 2s. 7d. with 5 per cent. discount, and yet they desire to manage 
their electric lighting. Take two towns as dissimilarly placed as 
possible— Wigan and Plymouth. Wigan is built on gas coal; 
Plymouth is hundreds of miles from it. Wigan Corporation 
charges Зв. 1d.; Plymouth charges ls. 9d.; but in this instance 
Wigan pays in aid of rates £9,697, but the difference between their 

rice and that of Plymouth on their output amounts to £6,600, во 
it is clear that, considering the relative prices of coal, they are 
taking the whole of their apparent profit out of the pockets of their 
gas consumers, that is to say, of their ratepayers. Again, compare 
two gas undertakings pl side by side and subject as nearly ав 
possible to identical conditions—Stoke-on-Trent Corporation and 
the British Gas Light Co. (Potteries). The Corporation price varies 
from 3s. 6d. to 2s. 9d., but the Company's price is only 2s. 3d. 

Electric traction and electric distribution of power were being 
pushed on by private enterprise, and he hoped that this active 
private energy of theirs would not be entirely killed by municipal 
obstruction. There was one point which was always before them, 
and that was foreign competition. He was not afraid of it ; in 
fact, it appeared to him that, at the present moment, it was а 
good thing that it was possible to get plant from America, because, 
had it not been for that fact, electrical enterprise in the year 1898 
would have been suffering from great strangulation. Speaking 
from his own knowledge alone, the Central London Railway 
Co. had ordered, he believed, seven sets of 1,400 m.r., the 
Metropolitan three of 2,500, and the County of London two sets 
of 1,000, all manufactured in the States and sent over here ; but 
he knew that, with regard to some of them, if they could have been 
made in this country in the time the order would not have been 
given to the States. It came down to this fact, that the Americans 
were not competing with us at our prices ; they were only supply- 
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PHYSICAL SOCIETY. 


At an ordinary meeting, held on November 11, 1898, Mr Shelford 
Bidwell, F.R.S., President, in the chair, the discussion was re- 
sumed on Mr. ALBERT CAMPBELL's Paper on 


“The Magnetic Fluxes in Meters and Other Electrical 
Instruments.” 

Prof. AYRTON said he wished to offer some remarks on behalf of Mr. 
Mather and himself. The Paper would perhaps have received more ade- 
quate discussion at the Institution of Electrical Engineers, for it was 
of a technical character. The importance of neutralising the effect of 
leads when using instruments with very weak fields, such as a 
Siemens electro-dynamometer, should be emphasised. In instruments 
of the Kelvin-balance type, where two opposed coils carry two opposed 
currents, the field spreads at the edges; the true working flux is not 
that directly between the coils. Mr. Campbell would have done better if 
he had used a long search coil wound round one of the swinging coils, form- 
ing part of a vertical cylinder. It would have been well also to have sup- 
plied some experimental proof that the astatic arrangement of the swinging 
coils of the Kelvin balance makes the instrument independent of the earth’s 
field. The effect of the earth’s field is of the order 0:2, во that with instru- 
ments of the Weston type, with a field of the order 1,000, it was sometimes 
assumed, erroneously, that the readings were practically independent of 
the earth’s H. Prof. Ayrton’s own tests showed that by turning a Weston 
voltmeter towards different points of the compass, the errors in a particular 
case were far greater than might be predicted from the above ratio; the 
induction in the voltmeter pole-space, due to the earth’s field, was much 
higher than 0'2 ; the earth’s field was exaggerated by the iron pole-pieces ; 
it was not necessary to suppose that the magnetism of the permanent mag- 
net caused the variation. The error observed was about 0'2 per cent. in a 
horizontal field, and 0:8 per cent. when the field of the voltmeter was 
parallel to the earth's induction. Here the induction in the gap was 1,200, 
and H=0'2. In tests relating to the Ayrton and Perry шша уш coring 
voltmeter, it was more important to know the В in the air-space near the 
iron than the B within the iron. Eddy currents might account for the 
extraordinary resulta obtained with the Shallenberger meter. 

Mr. J. Н. REEVES described a method he had adopted for measuring 
the effect of stray fields upon ammeters and voltmeters. The instrument 
to be tested is first mounted on a stand, and is brought under the influ- 
ence of a large coil carrying a current. In this way, fields of known magni- 
tude can be superimposed on the working field, throughout the range of 
the instrument, and the change of deflection due to them can be observed. 
From these known values, the working field can be deduced. For let the 
current in the solenoid of the instrument at any moment be A amperes, 
producing а corresponding unknown working field of magnetic force X. 
Then X is proportional to the solenoid current, as measured by the indica- 
tions of the instrument. If a magnetic force, x, is superimposed on X, 
then x is measured by x/X of A. If æ is known, the working field X can 
be calculated from the change of deflection produced by the superposition. 
With Evershed ammeters, the field measured in this way was in one instru- 
ment 200, and in another 226; or about one-third of Mr. Campbell's 
figure (700) for the Evershed ammeter. Mr. Campbell’s value of B did 
not represent the working field, but the field at the end of опе of the fixed 
pieces of iron. 

Mr. CAMPBELL, in reply, said he thought the theory of electrical 
instruments to be well within the limits of Physics, and he had for that 
reason presented the Paper to the Physical Society. The position 
chosen for the search coil in the Kelvin-balance teste may not have corres- 
ponded to the working flux, but it was near to the right position, and he 
had carefully specified the position choeen. His results as regards the 
Weston instrument differed from those of Prof. Ayrton ; the errors he had 
observed for the particular ammeter used were under 0'1 per cent. The 
earth’s field probably produced an effect different for different Weston 
instruments, according to the degree of saturation of the permanent 


magnet. In Mr. Campbell's testa, the Weston instrument did not havean 
iron case. 


Prof. J. D. Everett then read a Paper by Prof. W. B. Morron 
on— 


‘The Propagation of Damped Electrical Oscillations along 
Parallel Wires,” 

In a Paper published in the Phil. Mag. for September, 1898, Dr. 
E. Н. Barton Mies e the attentuation of electrical waves in their 
passage along parallel wires, as experimentally determined by him, 
with the formula given by Mr. Heaviside in his theory of lo 

waves. He finds close agreement as regards the effect of a termin 

resistance, but large discrepancy in the case of the attenuation- 
constant. Prof. Morton now investigates how far the results 
should be modified when it is supposed, as under actual conditions, 
that the oscillations propagated from the origin are damped, and 
that the circuit is not balanced, as in the ideal case of distortionless 
transmission. He finds (1) that the velocity of propagation is 
increased, while (2) the attenuation is increased, and (3) with 
infinite resistance between the ends of the wires, the waves are, a3 
before, reflected completely with phase unchanged. As the resis:- 
ance is diminished the amplitude of the reflected waves is decreased, 
and a phase-difference is introduced. For a certain value of the 
resistance the reflected amplitude is a minimum, and the phase- 
difference is 7/2. When the resistance is zero there is again com- 
plete reflection, with phase difference v; i.e., the waves are 
reversed. The result is that the reflection factor for amplitude 


seems to pass continuously from (+ 1) to( — 1) without passing through 
zero. Using the numbers given by Dr. Barton it is found that the 
corrections to the simple theory are extremely small, so that in 
actual cases the damping may be ignored, and the circuit may be 
regarded as distortionless. 

Mr. OLIVER HEAVISIDE (abstract of communication), using 
his own notation, exhibited mathematically the connection between 
the case investigated by Mr. Morton, of a wave-train arising from 
a damped source, and the standard case of an undamped source. 
The cause of the attenuating coefficient coming out twice as great 
in Dr. Barton’s experimental conditions, as when the resistance is 
calculated by Lord Rayleigh’s formula, he attributed to lack of 
correspondence between the experimental conditions and those of 
the ideal theory. For: (1) The external resistance, of unknown 
amount, is ignored. (2) It is not certainly to be expected that the 
formula in question is true for millions of vibrations per second. 
It may, however, be concluded from the experiments that the theory 
furnishes an approximation to the real resistance. (3) The mag- 
netio vibrations to which the wires are subjected are not long con- 
tinued and undamped, as assumed by the formula. When a wave 
train passes any point on a wire its surface is subjected to an impul- 
sion vibration lasting only a very minute fraction of a second ; a 
vibration, moreover, which is very rapidly damped. So there is no 
definite resistance, and the resistance is greater than according to 
Lord Rayleigh’s formula. (4) Perhaps, also, the terminal reflec- 
tions involved in Dr. Barton's calculations may introduce error. 

The PRESIDENT proposed votes of thanks to the authors, and the 
meeting was adjourned until Nov. 25. 


REPORT OF THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE COMMITTEE 
ON STANDARDS OF M&ASUREMENTS.* 


The determination of the mechanical equivalent of heat by the 
electrical method, as reported by Griffiths,t and by Schuster and 
Gannon,t gave a larger value than Rowland's corrected result. 
This fact has created a demand for the redetermination of the 
ampere in terms of the electro-chemical equivalent of silver. At 
the Toronto meeting of the British Association last year a grant 
was made to the British Association Committee on Electrical 
Measurements for the purpose of carrying out this investigation. 

At the Detroit meeting of this Association the grant of 50dols. 

reviously made for the use of this committee was made available 
for the past year. Though this рророцо was clearly insuffi - 
cient for the purpose, it was decided that the redetermination of the 
ampere should be undertaken for the committee of this Association 
in the physical laboratory at Ann Arbor. The work has been ably 
carried to completion by Prof. Patterson and Dr. Guthe. 

The discrepancy between Griffiths’ results and those of Rowland 
is about one part in 400 at all temperatures between 15deg. and 
25deg. on the nitrogen scale. Those of Schuster and Gannon 
exceed Rowland’s at 19:1deg. on the same scale by about one part 
in 500.8 These differences exist after the final elaborate comparison 
of thermometers and the reductions to the same} absolute scale of 
temperature. 

Since the electrical methods employed to determine the 
mechanical equivalent of heat involve either the current and 
the E.M.F. of the Clark cell, or the square of this E.M.F., and 
since the E.M.F. of the Clark cell is determined by means of the 
silver voltameter, it is evident that the current enters the final 
result as the square. Ifthe discrepancy is due entirely to an error 
in the value of the ampere, assuming the ohm to be correct, 
then the ampere should be one part in 1,000 to one part in 800 
larger than the present accepted value. That is, the electro- 
chemical equivalent of silver should bə increased from Lord 
Rayleigh’s value of 0-001118 to 0:0011191 or 0°0011194. Lord 
Rayleigh does not claim for his result an accuracy greater than one 

rt in 1,000. 

Pa The method used by Patterson and Guthe was that of a specially 
constructed electrodynamometer of large dimensions, and the em- 
ployment of the torque of a phosphor-bronze wire to equilibrate the 
counter-torque due to the effort between the magnetic fields of the 
stationary and movable coils. This method eliminates entirely 
the value of gravity g. The torque of the wire was measured by 
observing the period of vibration of a oylindrical brass weight of 
known mass and dimensions when suspended by the phosphor- 
bronze wire. The entire success of this part of the investigation was 
due to the fact that the observations were made with the whole 
apparatus enclosed in a fairly good vacuum. Under these condi- 
tions the vibrations could be followed for hours at various inter- 


* Presented by Prof. Henry S. Carhart, secretary of the committee. 
+ Phil. Trans., '* A," 1893. 

t Proc., Roy. Soc., November, 1894. 

§ John Hopkins University Circulars, June, 1898. 
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vals ; the logarithmic decrement was almost entirely constant, and 
it was easy to obtain a curve connecting temperatures and periods 
of vibration as a torsional pendulum. The wire was so connected 
to the support and to the brass cylinder that it could be transferred 
from the vacuum apparatus to the electrodynamometer and back 
again without disconnecting it from the terminal pins. From per- 
sonal inspection at the several stages of the investigation assurance 
can be given that the work has been most carefully executed at 
every point, and all known sources of error have been as completely 
eliminated as possible. The result of the investigation is that the 
electro-chemical equivalent of a used solution of neutral silver 
nitrate, 15 parts by weight of the silver salt to 85 parts of distilled 
water, is 0`0011192 grammes per ampere per second. 
exceeds Lord Rayleigh’s value by about one-ninth of one per cent. 
and causes the discrepancy in the mechanical equivalent of heat to 
disappear. | | 
The corresponding change in the E.M.F. of the Clark cell will 
be from 1°4342 to 1:4372 at 15°C. A direct termination has not 
yet been made and this redetermination is reserved for the coming 
year. Dr. Kahle has obtained for the electro-chemical equivalent 
of silver the value 0:0011182*" by the use of an electrodynamometer 
designed by Von Helmholtz and a fresh solution of the salt. Pellat 
and Potier found the same value as that of Patterson and Guthe.t 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New Yonx, November 4, 1898. 
Peace Jubilees.—The week before last a peace jubilee was 
celebrated in Chicago, and last week a similar celebration 
took place in Philadelphia. The chief features of the cele- 
brations were the night illuminations, in which, of course, 
the electric light was predominant. In Chicago 50,000 extra 
incandescent lamps, at the lowest estimate, were burned in 
the streets. The plan adopted of decorating the downtown 
districts consisted of making a roof of flags by day and of 
light by night. The flags and lights were strung in rows at 
regular intervals across the streets, the lights swinging in 
graceful festoons above the centre of the roadways to the 
buildings on either side. Over three miles of streets were 
decorated in this manner, and upwards of 10,000 16 c.p. 
incandescent lamps were employed. The work was done 
by the Chicago Edison Co., and was completed in two 
weeks after the signing of the contract, over 100 men being 
employed on the task. The lights were turned on every 
evening at 6:80 o'clock, and extinguished at 11:80. The 
system of decorative lighting took about 2,500 amperes at 220 
volts, supplied by the Edison central station. Next to the 
festoon lighting the principal feature of the jubilee was the 
municipal arch donated to the city by the Western Electric 
Co., the General Electric Co., and the Chicago Edison Co. 
The structure was 45ft. high and 50ft. wide, and was lighted 
by 1,200 lights set in porcelain wall sockets arranged 15іп. 
apart on strips of wood fastened to the arch in 8ft., 10ft. and 
12ft. lengths. The entire 1,200 lights were put in place, 
wired up and connected in 24 hours. The arch was connected 
with the City Hall plant, which furnished the current by a 
800ft. overhead line consisting of three No. 0000 B. & 8. 
cables. The cost of the lighting for the peace jubilee is esti- 
mated to have been between £6,000 and £8,000. At the 
Philadelphia jubilee the principal feature was a similar arch 
and a colonnade of 28 columns illuminated by 5,000 incan- 
descent lights. The arch was 80ft. long and 45ft. high and was 
constructed of wood and finally covered with plaster pre- 
viously made in sections from the design. Feeders were 
earried from the underground mains of the Edison Electric 
Light Co. in iron pipes laid along the gutters on each side of 
Broad-street, and branch circuits for the columns were carried 
by the shafts on the outside. Current for the illumination 
was supplied by the Edison Electric Light Co. from its 
Sansom-street station for five hours on each of the three 
nights of the celebration. As the extra load upon the station 
came after the peak of the load, no extraordinary arrange- 
ments were necessary for power, the regular equipment supply- 
ing all that was needed for the occasion. 


* Wied. Ann., Vol. LIX., p. 532. 
T Journ. de Phys., 9, p. 581, 1890, 
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Electric Tanning Processes.—At the meeting of the Electric 
Potential Club in Boston, on the evening of October 26, Mr. 
George D. E. Burton illustrated and described by the aid of 
lantern slides the various apparatus and processes employed 
in tanning by electricity. The process of unhairing hides is 
effected by means of & vat or tank containing a suitable 
solution in which the hides are suspended and through which 
the current is passed by means of electrodes partially 
immersed therein. Screens are provided to protect the hides 
from actual contact with the electrodes, and there are also 
means for agitating the liquid. The effect of the current 
is to raise the hair from the skin and thus render the hair 
porous as well as more accessible to the action of the 
solution than was the case with the existing methods. Mr. 
Burton explained that the comparative rapidity of the electric 
treatment did not injure the leather. The tanning process 
was substantially similar as to apparatus and procedure, a 
suitable solution for the purpose, of course, being employed. 
The operation of the current, Mr. Burton considered, was 
mainly to open the pores of the material, thus affording the 
tanning solution better access thereto. Among the principal 
advantages claimed for the process are saving of time involved 
and consequent tying up of capital; some improvement in 
product and a considerable reduction in space occupied, as the 
tanner using the electrical process may dispense with at least 
one-third of his vats. As to the actual saving in dollars and 
cents, information was meagre at present, but in one instance 
it has been found that there was a saving of 8d. on every 
60lb. hide, as compared with the ordinary methods of tanning. 

The Third Avenue Railroad Co.— Last Monday this company 


, commenced the preliminary work of introducing electric power 


on its various lines in this city. The principal lines of the com- 
pany are now operated by cable and the minor roads by horse. 
The underground conduit system will be installed on all lines 
and the work will be carried on as rapidly as possible. The 
company some time ago built a large power station at the 
upper end of the city, which has ever since been lying idle. 
It is proposed to equip this station with the most modern 
generating machinery of the alternating type and distribute 
high-tension currents to various sub-stations throughout the 
city, where the current will be transformed to lower potential 
for the operation of the cars. 

The John Stephenson Co.—This well known street car 
builder of this city has applied to the Court for permission to 
dissolve the corporation and for the appointment of receivers. 
Messrs. Albert A. Wilson and Louis Stern were appointed 
receivers. The petition states that the company cannot meet 
its maturing obligations. The company is carrying out a 
number of important and valuable contracts from which, if 
they can be completed, considerable profit can be realised which 
will be of benefit to its creditors. 

Calcium Carbide Furnaces іп Canada.—A new industry has 
been established in Ottawa, Canada. It is the manufacture 
of calcium carbide for the production of acetylene gas by 
means of a new—yet simple and effective—method. The in- 
ventors are Messrs. H. Lamoth and J. W. McRae, of Ottawa. 
The novelty lies in the furnace itself, which consists of two 
electrodes, one suspended above, and the other placed on the 
ground. The two are connected by means of carbon pencils 
which form an arc, producing sufficient heat to melt the coke 
and limestone which are piled around the electrodes, and form 
it into calcium carbide. It is the intention of the promoters 
of this new industry to erect a plant of forty furnaces which 
will be kept running 16 hours a day. Carbide is produced 
for £12 a ton wholesale, and the factories now manufacturing 
this product throughout Canada are unable to keep up with 
the orders. 


The American Asiatic Association.—Many of the largest 
producing concerns in various lines of trade have organised 
an associaticn under the above-named title, for the purpose 
of disseminating among its members all the information 
touching matters pertaining to trade with Asiatic countries, 
including China and the Philippines. Among its members 
are such concerns as the General Electric Co., the Okonite Co., 
the Westinghouse Electric and Manufacturing Co. and many 
others of equal standing in different branches of industry. 
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LEGAL INTELLIGENCE. 


Holophane (Limited) v. O. Berend and Co. (Limited). 


Mr. Justice Kekewich heard this action on Tuesday. 

Mr. JESSEL (for plaintiffs) said the action was for infringement of 
patent, and at the last moment defendants had agreed to submit to an 
injunction and pay costs, plaintiffs waiving their claim for damages. He 
asked his lordship to issue an injunction and for two things besides: first, 
a certificate that the plaintiffs! particulars of breaches were reasonable and 
proper; and, secondly, a certificate that the validity of the patent had 
come into question. 

Mr. Justice KEKEWICH : I am bound by the authorities. 

Mr. JESSEL submitted that the authorities were in favour of granting 
the certificates. Defendants admitted that they did threaten, and did 
intend to put on the market, a globe which they now admitted was a breach 
of the Holophane patent, In the present case defendants, by appearing by 
counsel and admitting the plaintiffs’ rights to an injunction, admitted that 
there were breaches. When the defendants not only did not run away, but 
fought you and only gave in at the very last minute—the case waa settled 
only an hour or two before—in order to save expense, the Court had jurisdic- 
tion to certify. This case did not stop there. One of the principal grounds of 
defence was anticipation of patent by Mr. A. P. Trotter, an electrician of 
great eminence, who was now electrical adviser at the Cape. His evidence 
had been taken on commission, and did not support the defendants' con- 
tention, now abandoned, that his own patent anticipated the Holophane ; he 
said it was outside the Holophane patent altogether. Considerable expense 
had been entailed in going out to the Cape, and they might take it that 
the defendants had come to the conclusion that they could not resist the 
action. So that really there was no reason for withholding the certificate 
which his lordship would have given if he had put one witness in the box, 
and counsel for the other side had said that he could not carry 
the case further. There was only one case he could find, a judgment 
by Mr. Justice Kay, which went against his contention that the 
plaintiffs were entitled to а certificate that the validity of the patent had 
come into question, and that was on the ground that there was no appear- 
ance. There was a mass of evidence taken on commission on the file 
which supported the plaintiffs’ case. Sometimes a certificate had been 
refused where there was a possibility of collusion, but there was no sus- 
picion of the kind in that case. It had been fought out to the very last 
moment, and was defended both on the action and on the original motion. 

Mr. CANN, for defendants, said he submitted to the order. They had 
come to an arrangement with plaintiffs, and there was an honourable 
understanding that defendants abide by his lordship’s decision upon this 
point of certifying. 

Mr. Justice KEKEWICH said an injunction would issue on the terms 
agreed upon. As to the certificates which he was asked to grant, he said 
without hesitation that the tendency of the Courts had been to refuse 
а certificate unless the Court was first eatisfied, as it could only be by 
hearing witnesses and examining documents, that the certificate ought 
to be granted. He was asked to certify that the plaintiffs’ certificates of 
breaches were reasonable and proper without understanding them, with- 
out knowing how far they could be proved or might fail That was 
not a proper exercise of judicial functions. As regards the second certi- 
ficate for which he was asked, that the validity of the plaintiffs’ patents 
had come into question, he asked himself why that certificate was wanted. 
It would not increase the costs payable to the plaintiffa now, but it would 
enable them on another action if they won—as they might win—without 
doing more than filing a statement of claim against a defendant who did 
not appear, to tax costs as between solicitor and client. That was a very 
great advantage to a patentee, and plaintiffs sought to obtain it in & case 
in which, so far as his lordship knew, if it were fought out the letters 
patent might prove to be invalid. His lordship did not think that iu a 
case where invalidity had been pleaded and at the last moment the defen- 
dants submitted, he ought to grant a certificate. While agreeing with the 
statement that there was no collusion here, such a course might open а 
door to possible oppression of other defendants. On those grounds the 
certificates must be refused. 

Judgment accordingly. 


Earl of Galloway v. Elieson Lamina Accumulator Co. (Limited) 


This action came before Mr. Justice Kekewich, on Saturday, on a motion 
for judgment on default of appearance in a debenture-holder's action, and 
Mr. Justice KEKEWICH (addressing counsel for plaintiffs) said, although 
counsel did not ask to continue the manager after Jan. 31, 1899, he should 
extend the time if possible. 

Mr. WARRINGTON, Q.C. (for plaintiffs) said that they hoped to sell 
the undertaking as rapidly as possible, and if his lordship would continue 
the manager until some time after the sale he should be glad. 

His LORDSHIP: I think you had better say till April 50. 

Mr. WARRINGTON said that there ought to be an inquiry as to the 
debentures. 

Mr. Justice KEKEWICH : Not only that, but I think there ought to 
bean inquiry as to the other charges. Ihave generally found it necessary, 
and it does not add to the expense. 

Mr. WARRINGTON : It is proposed to sell at the present moment the 
business, stock-in-trade, book debts and other assets, with liberty to apply 
in chambers as to the other property. Sale was the only way to protect 
the assets. 

Mr. Justice KEKEWICH said he did not care to order a sale, as a rule. 


The plaintiffs were entitled to a charge, but it was a charge which could 
not be effective. 


169 


Mr. WARRINGTON: No; your Lordship sees that at the time the 
money comes into Court the debentures: will become due. They will 
become due on non-payment of interest. Interest is payable half-yearly 
on June 30th and December 30th, во that it will become due on Decem- 
ber 30th, and the principal money will become due three months after 
default. It will become only a question of the plaintiffs receiving their 
debentures out of the proceeds of the sale. If something is not done the 
assets will all disappear. It is desirable to sell the business at once as a 
going concern, and to sell the stock-in-trade at once as it is likely to injure 
if kept for any length of time. Your lordship can order the stock-in-trade 
to be sold at once, but it would be a serious loss to everybody to sell the 
stock-in-trade by itself. That would be breaking up everything. I sub- 
mit there being a charge your lordship has the means of protecting the 
property. The debenture holders are entitled to a charge in virtue of the 
debentures, and your lordship is entitled to make an order for sale although 
it may be that they cannot be paid immediately out of the proceeds of the 
sale. 

Mr. Justice KEKEWICH : I think I may go that far. This is goodwill 
and stock-in-trade. You only ask me to sell the business. The minutes 
must, therefore, be altered. 


Pearson v. Hartnell. 


At the Leeds County Court, on Wednesday, this adjourned action, 
which was for the recovery of £280. 12& compensation for injuries 


received while in the employment of Mr. Wilson Hartnell, of Leeds, was 


heard. Full particulars in this action were given in our issue of the 28th 
ult. After hearing further evidence, judgment was given for the 
defendant, but without costs. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. Р ЕТ 
The following New Books and Editions can be obtained of the Booksellers 
or oe 1 the Publishing Offices, 1, 2 and 3, Salisbury court, Fleet- 


t, London :— 
ш NOW READY. 


% ELEOTRI TESTING FOR TELEGRAPH ENGINEERS." — By J. Elton 
E. of the book aims at [ише n fuller treat- 

e standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
as applied to electrical lines in general. 
elegraph ane e irs Page ib 
a rhaps, a rove of service to those in charge of cables for the trans- 
3 of Might sid power. The localisation of faults has been very fully 
including the different vi m in which the various methods 
ault or of general leakage. Extract 

d., post free; abroad 11s. 


e Author hopes 
SO 


by Меватв. Н. К. О. Fisher and J. С, Н. Darby. 
w ready, price 6s. neb; abroad бв. 3d. 
guide to Operators already in the tel 
to enter t A pornoo. e 
to oners B 10 
ри: "The k is very fully illustrated. Second Edition now ready. 
4% PRAOTIOAL NOTES FOR ELECTRIOAL STupENTs.”—By Messrs. A. К. 
Kennelly апа Н. D. Wilkinson. Price 68. 6d., post free. n | 
“Ёгкотво-Онкмтвтвт.”—Ву Dr. G. Gore. Third Edition. Price 2s., 
post free. | 
є Егвотво Motive Powzg," by Albion T. 8и _t 
latest information respecting the application of A en м ан 
transmission in w е au 
d Doe. The book is well printed, on good paper, and contains 
Price 10s. 6d., post free ; abroad, 11s. Ў c— 
‘ LABORATORY NOTES AND FORMS. "—With the above title we have y 
iti t of 40 Elemen and Advanced Exercises for 
the New Edition of a веб o ura старе 57 
t service to Teachers, Demon- 
series is the saving of the time 
e work done 


Snell, contains the 


dozen net; in sets of any three, 1s. neb; or the set o 


NOW READY.—The cheaper edition of Dr. J. A. Fiening s Ee 
Laboratory Notes and Forms.” [ 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes ab many of the technical institutes. m 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

„ WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT, WIRES 
BY ELTOrRIO Wavss.”—By Dr. О. J. Бок» with many original illustra- 
tions, Enlarged Edition, 28. 6d. net, 2s. 9d. post free. 
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„m INCANDESCENT LAMP AND тте MANUFAOTURR."—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 78. 6d. ; abroad, 8a. 

“Тнв STEAM ENGINE ĪNDIOATOB AND InpIcATOBR D1acRaMs.”—Hdited 
and enlarged by W. Worby Beaumont. Price За. 6d., post free. 

‘ THE Авт or ELEcCTROLYTIO SEPARATION OF METAIS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

“Tae MANUFACTURB OF ETO Licut CARBONB." — A Practical 
Guide to the establishment of a Oarbon Manufactory. Fully illustrated. 
price 1а. 6d. ; post free, 1s. 9d. | 

"'THE BIBLIOGRAPHY OF X-Ray LrTERATUBB AND 555 ч 
A valuable, up-to-date compilation. Being an attempt to ify the 
data relating to X-Ray work. This work contains a quantity of general 
subject of electri 


"LOGALISATION OF FauLTS IN ELzorRIO Licht Mams.”—By Е. О. 
Raphael Price 5s., post free; abroad, 58. 6d. Prospectus on application. 
" ELECTRICAL ENGINEERING Fo ” & pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour ; price 7s. 6d. ; by Post, 78. 9d. ; abroad, 8а. A 
fine large paper edition with wide margins for notes can also be supplied. 
Price 3 post free, 13s. ; abroad, 138. 6d. New Edition in the press. 
‘ THB ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. So., F.R.S. New Edition. Price 198. 6d., post free. 
Vol. II., price 13s. 6d. post free, is ready. 


as well as special information upon the whole 
discharge Price 5s., post ; abroad, be. 8d. 


% ELEOTRIO LAMPS AND ELEOTRIO LIGHTING,” Prof. J. A. Fleming, 
M.A., D. So., F.R.S., is handsomely bound, and original illustra- 
tions, designs, initials, &o. Price 7s. 6d., post free. 


vau es ps ao Two 8 ыы 3 . 
о » Practice. се, в cover eR : clo 
Qs. Sd. Single Primers, 8d. esch, post free. дей: 

„ ELEOTROMAGNETIO THEORY."—By Oliver Heaviside. Vol. I., price 
12s. 64. ; post free, 138. 


IN THE PRESS. 
% THR ELEROTRIO Аво.”—Ву Mrs. Ayrton. 
„THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES.”— 
By Francis Jehl. 
" ELECTROMAGNETIC THEORY.” By Oliver Heaviside. Vol. II. 


wa BATTERIES, THEIR DESIGN AND MANUFACTURE.”—By E. J. 
e. 


p LAM BATTERIES: THEIR CONSTRUCTION AND ͤ Usk.“ — By W. R. 
per. | 

„ PRACTICAL TELEPHONY."—By Dane Sinclair and Е. C. Raphael. 

* THE ELECTRICIAN’ WIREMAN’S POOKET-BOOK.” 


“The Electrician” Electrical Trades Directory and Hand- 
book.—An important announcement in connection with the 1899 
issue of the Big Blue Book will be found in an advertisement 
on another page of the present issue, to which our readers will 
please refer. 


TENDERS INVITED. 

Extension of Time.—The Salford Electric Lighting committee 
invite tenders for the supply and erection of the following : n 
boilers, (2) engines, (3) dynamos, (4) boiler feed-pumps, (b 
mechanical stokers, (6) superheaters, (7) economisers, (8) con- 
densers, &c., (9) steam and water pipes, (10) cranes and weighing 
machines, (11) tanks, &o., (12) switchboards, and (13) booster. 
Further particulars are given in an advertisement in another 
column, and specifications, forms of tender, &., may be obtained 
from the borough electrical engineer (Mr. C. L. Turner), Walness- 
road, Broughton. Tenders, addressed to the irman of the 
Electricity committee, must be delivered at the offices of the town 
clerk (Mr. Samuel Brown), Town Hall, Salford, by Dec. 15, not 
Dec. 1, as originally advertised. 

The Beckenham District Council invite tenders for the supply of 
the following electric lighting plant:—(a) Water-tube boilers and 
economiser ; (b) steam alternators, transformers and switchboard ; 
02 pipe work, feed pumps, overhead tank, feed-water heater, &o. ; 

) arc lamps, lamp posts, &c. ; (e) cables and street work ; and (f) 
travelling crane. Specifications, Ko., can be obtained after the 
2186 inst. from the consulting engineers (Messrs. Wilson and 
Story), 66, Victoria-street, London, S. W. Further particulars are 
set out in an advertisement elsewhere, and tenders must be sent to 
the clerk to the council (Mr. F. Stevens) by noon of Saturday, Deo. 17. 
The Shoreditch (London) Vestry invite tenders for the supply of 
Six direct-current rotary transformers, with switch gear complete, 
three of 66 kilowatt and three of 33 kilowatt capacity. Further 
particulars are given in an advertisement elsewhere. Tenders 
must be sent in not later than noon of Tuesday, Dec. 13, to the 
chief electrical engineer (Mr. C. Newton Russell) Electricity 
Supply Department, Coronet-street, Shoreditch. 

The Corporation of Barnsley invite tenders for the supply and 
erection of: (1) Lancashire boilers and Green's economiser ; (2) 
engines, dynamos, switchboard, condensers, feed-water pumps, 
balancing transformers, boosters, piping, tanks, crane, wiring of 
works, and engine, &., foundations; (3) secon batteries and 
accessories ; (4) feeder and distributing mains (solid system); (5) 
potential leads, network and service boxes and service connections. 
Further particulars in our advertisement columns, and specifica- 
tions, &c., can be obtained on роон to the consulting engineer 
(Mr. Thos. L. Miller), 7, Tower-buildings, N., Water-street, Liver- 
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pool. The Corporation also invite tenders for the erection of a 

chimney and engine, dynamo and boiler house, sto rooms and 

offices. Specification, &c., from Mr. J. Henry Taylor, borough 

5 to whom tenders should be sent by noon of Monday, 
ec. 12th. 


The North-Eastern Railway Co. invite tenders for the supply of 
telegraph apparatus, wire and line stores during the six months 
ending June 30, 1899. Some further particulars are set out in an 
advertisement elsewhere. Forms of tender from Mr. Graves, 
telegraph department, York, and tenders must be sent to the secre- 
tary (Mr. С. N. Wilkinson), at York, by noon of Monday, Dec. б. 

The Shanghat Council also invite tenders for a concession, 
for a period of 30 years, for the exclusive right of establishing and 
working a telephone system in Shanghai. Further particulars are 
set out in an advertisement on another page, and plans may be 
seen and particulars obtained on application to Messrs. John Pook 
and Co., 8, Jeffrey’s-square, St. Mary Axe, London, E.C. Further 
information may be obtained on application to Mr. Charles Mayne, 
municipal engineer, Shanghai, whose telegraphic address is 
„Dynamo Shanghai.” ‘Tenders must be sent to the secretary 
(Mr. J. O. P. Bland), Shanghai, by noon of Friday, March 31. 

The Shanghai Council also invite tenders for a concession for 
5 and working about 23 miles of electric tramways 
on the trolley system. Particulars from Messrs. John Pook and 
Co., 8, Jeffrey’s-square, London, E.C. Tenders to Mr. J. O. P. 
Bland, secretary, by noon of Wednesday, March 15, 1899. 

Tenders are invited by the Board of Control, Dublin, for the 
supply of the necessary plant, wiring, &c., for the electric lighting 
of Richmond District Lunatic Asylum. Tenders to Mr. Н. 
Williams, Custom House, Dublin, by 10 a.m. Dec. 5. 

The Great Northern Railway Co. invite tenders for the supply of 
new, and the purchase of old, stores for 12 months from Jan. 1. 
Patterns will be exhibited at the Stores Department, Doncaster, 
where they may be inspected up to 5th prox. Tenders, addressed 
to the Stores Committee, must be sent to the Company's offices at 
King’s Cross, London, N., by 10 a.m. on Tuesday, Dec. 6. 

The Glasgow Corporation invite tenders for supplying switch- 
boards and instruments at the new electricity works, Port Dundas. 
Tenders to town clerk (Sir J. D. Marwick) by Dec. 5. 

The Dublin United Tramways Co. invite tenders for the supply 
of general stores, including electrical supplies, car fittings, iron- 
mongery, &c., for the year 1899. Tenders to the chairman of the 
Company, 9, Upper Sackville-street, Dublin, by 5th prox. 

The Electric Lighting committee of the borough of Middlesbro' 
require tenders for the supply and erection of electric generating 
plant, &c. "Tenders to Mr. Geo. Bainbridge, Municipal Buildings, 
Middlesbro', by Nov. 29. 

The Halifax Corporation require tenders for meters, house and 
sub-station transformers, aro lamp transformers and alternating 
current arc lamps. Particulars from borough electrical engineer. 

The Shoreditch (London) Vestry invite tenders for boring an 
artesian well at the electricity works. Tenders to Vestry Clerk, 
Town Hall, Old-street, E.C., by Dec. 12. 

The Coventry Eleotric Light committee require tenders for the 
erection of five electrio sub-stations. Tenders to the town clerk 
by Dec. 13. | 

The Tanfield District Council inyite tenders for electric lighting 
plant. Particulars from Mr. R. Heslop, Burnopfield, R. S. O., to 
whom tenders by 29th inst. 

The French Post and Telegraph Authorities require tenders for 
supplying 80 kilometres of submarine cable core, 30 tons of gal- 
vanised iron wire (5mm. dia.), and 100 tons of galvanised iron wire 
(8mm. dia.). Tenders to Sous-Secretariat d’Etat des Postes et des 
Telegraphes, 103, Rue de Grenelle, Paris, by Dec. 6. 


TENDERS RECEIVED AND ACCEPTED. 


The Watford District Council have accepted the tender of the 
Reason Manufacturing Co. for supply of cut-outs, and that of 
Messrs. Venner and Co. for the supply of Hookham electricity 
meters to their electricity department. 


The Wimbledon District Council have accepted the tender of the 
British Electric Transformer Manufacturing Co. for the supply of 
transformers and boxes at £1,960. 13s. 6d. 


The Barnsley Town Council have accepted the tender of Mr. 
J. Taylor to provide electrical communication between the central 
fire station and the houses of firemen, for £102. 10s. 

The Electric Lighting committee of the Edinburgh Town Council 
recommend the acceptance of the tender of Messrs. Mather and 
Platt for the supply of steam engines and dynamos for the new 
electricity supply station in M‘Donald-road. The amount of the 
contract is about £40,000. Two of the new machines must be 
delivered by Aug. 15, two by Sept. 15 of next year, and the 
remaining two on a later date. In all there will be 17 boilers to 
contract for, amounting to about £20,000; Mr. Sinclair has 
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obtained the contract for seven, and Messrs. D. Stewart and Co. 
for віх, to be delivered on Aug. 15 and Sept. 15. The remaining 
four boilers, two from each contractor, are to be delivered at a 
later date. Altogether there will be installed next year at 
M'Donald-road station more machinery than there is at Dewar 
Place at the present time, and the committee will be able to supply 
current to more than double the present number of lamps. 

The Hornsey District Council have accepted the tender of Messrs. 
Jukes, Coulson, Stokes and Oo. for the supply of cast-iron tele- 
phone pipes. The following tenders were received :— 


Pipes. : 
Jukes, Coulson, Stokes & Co. (accepted) £6 5 0 '...... £1 3 9 
Gibb and Co 6 35 44 17 0 
Newton, Chambers and Co. 6 5 0 .... 117 6 
Bird and Со. ......................, ЕТТУ? 6 5 0 ..... 16 4 
Hollom and Co. ........... ............... 610 O0 ...... 170 
Stanton Iron Co 618 6 ..... 117 6 
Pontifex and Co . Т 0 0....... 110 0 
Н. and G. Measures 12 0 0 ...... 1 3 0 


The Tramways committee of the Liverpool City Council have 
accepted the tender of the Leeds Steel Works, for the supply of 
steel rails, for the new Aigburth-road extension, at £7 per ton. 


APPOINTMENTS VACANT AND FILLED. 


A technical instructor is required for the Thomason Engineering 
College, Roorkee, India, Further particulars are given in our 
advertisement columns, and applications must be sent in, on forms 
to be obtained from the Director-General of Stores, India Office, 
Whitehall, London, S.W., not later than 28th inst. 

The Electricity committee of the borough of Ashton-under-Lyne 
require an assistant engineer. Salary £130 per annum. The 
committee also require a switchboard attendant for a three-wire 
and traction switchboard. Particulars in our advertisement 
columns. Applications, addressed to chairman of committee, must 
be in by Dec. 7. 

The Wimbledon District Council require a resident electrical 
engineer. Salary £250 per annum. An advertisement elsewhere 
contains further particulars. Applications must be sent to the 
clerk (Mr. W. H. Whitfield), Council Offices, Broadway, Wimble- 
don, by 10 a.m. of Tuesday, Dec. 6. 

The Vestry of St. Mary, Newington, London, require a resident 
electrical engineer to take charge (under the superintendence of the 
consulting engineers) of the erection of the machinery at their elec- 
tricity generating station. Salary £250 per annum. Applications 
to Mr. L. J. Dunham, Vestry Hall, Walworth-road, S. E., by Dec. 2. 

As announced in our advertisement columns the Leyton District 
Council require a book-keeper, who understands electric lighting 
accounts. Commencing salary £100, rising to £150 per annum. 
Applications to the chief electrical engineer (Mr. H. Collings 
Bishop), Cathall-road, Leytonstone, by Dec. 3. 

The Leith Town Council require for their electric lighting depart- 
ment two assistant engineers, jointer, arc lamp trimmers, mains 
superintendent, switchboard hands, clerks, &c. Applications to 
convener of Electric Lighting committee by Nov. 26. 


Mr. John Young, the tramway manager at Glasgow, has been 
chosen by the General Purposes committee of the London County 
Council as superintendent of the London tramways. The salary 
attached to the office is £1,500 per annum. 

Mr. Theodore Parsons, of Bath, has been appointed assistant 
electrical engineer at the Halifax Corporation electricity works. 

Mr. S. L. Smith, London, has been appointed third assistant 
engineer at Southampton. 

At the meeting of the Worcester City Council, on Tuesday, Mr. 
C. J. Sutherland, of Hanley, was appointed city electrical engineer 
at а salary of £350 per annum. Mr. Sutherland has for some years 
occupied the post of joint electrical engineer and manager (with 
Mr. C. A. Cowell) of the Hanley electricity works. 


BUSINESS NOTICES. 


The Notting Hill Electric Lighting Co. (Limited) have removed 
to new offices at 140, High-street, Notting Hill Gate, London, W., 
adjoining the works, 

Attention is called to a legal notice which appears in our adver- 
tisement columns relating to the action decided on Tuesday by Mr. 
Justice Kekewich in the Chancery Division, dealing with the manu- 
fac:ure and sale of Holophane globes and shades. 


' BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting will be held at Swan House, Great Swan-lane, London, 
E C., on Dec. 21, to receive an account of the winding up of the 
Times Electric Lamp Co. (Limited). 

Аб а meeting of the United Ordnance and Engineering Co., on 
14th inst., it was decided to wind up the company voluntarily, and 
Mr. W. E. Davies, of Broad Sanctuary-chambers, Westminster, 
was appointed liquidator. 


Creditors of J. Goodman and Co. (Limited) must send particulars 
of their claims to the liquidator, Mr. J. F. Lovering, 3, Church- 
passage, Guildhall, London, E.C., by Dec. 29. 


Creditors of Rose and Bird (Limited) must send particulars of 
their claims to the liquidator, Mr. A. H. Rose, 24, Stamford-street, 
by Dec. 9. It will be remembered that this company recently went 
into voluntary liquidation for the purpose of ama!gamating with the 
Crystal Electric Lamp Co. | 


Plant for Sale. The Glasgow Corporation invite offers for the 
purchase of two 200 н.р. boilers, two 200 н.р. engines and four 
50-light Brush arc light иш Further particulars from the 
city electrical engineer (Mr. W. A. Chamen), 75, Waterloo-street, 
and tenders to the town clerk (Sir J. D. Marwick), City-chambers, 
Glasgow, by Dec. 6. See also advertisement. 


Storage Batteries.—The following letter has appeared from Mr. 
Marshal Halstead, United States Consul, 164, Corporation-street, 
Birmingham :—- 

Perhaps in your desire to be useful to Birmingham manufacturers you 
may wish to give circulation to the following inquiry, which I have 
received from а firm of merchants in the United States: — We are looking 
for & chloride storage battery, to run about 150 hours without being 
recharged. If you know of any опе in your territory who makes such a 
battery please put us in commuication with them. We want a price on 
1,000 to 5,000 of these, delivered in London. Any information you can 
give us in relation to this matter, or the whereabouts of storage battery 
people, will be appreciated." If British manufacturers of storage batteries 
wish to get into correspondence with the American mercbants making the 
inquiry they may address their communications to me (open), and I will 
forward them with due promptness. 


Collision. —On Thursday the new cable steamer ‘‘ Anglia,” of 
the Telegraph Construction and Maintenance Co's. fleet, while at 
anchor in the Thames taking in cable and stores, was run into by 
another vessel and received damage which will necessitate her 
being put into dock for repairs. 


Trades Unionism and the Wages Question.—We have 
received from Mr. F. E. Sims, general secretary of the Electrical 
Trades Union, copies of correspondence that has passed between 
the Union and Her Majesty’s Office of Works with reference to the 
discharge of а member of the Union from his employment as an 
electrical wireman. The correspondence extends from June 9 to 
Nov. 11, and commences with a request, from the workman, for an 
increase of wages on the ground ‘‘that the rate of pay was below 
the minimum rate paid by contractors.” In this letter it is stated 
that a large number of electrical contracting firms pay 94d. and 
10d. per hour to wiremen, and 114. and 18. per hour to charge 
hands. This application was met by a refusal, on the 8 that 
the wages paid were fair for the class of work being done by the 
“ре This was shortly afterwards followed by the dismissal 
of the aggrieved workman, on the ground that his services were no 
longer required. Subsequent letters between the parties concerned 
and the First Commissioner of Works complete the correspondence. 
We have only room for the following, which expresses the views of 
the Union and the reply of the Department :— 

* To the Right. Hon. A. Akers-Douglas, M.P. * September 16, 1898. 

“Sır: 1 am requested by my committee to bring before your notice 
the action of your engineer at the Houses of Parliament Electrical Depart- 
ment in dismissing one of our members, who was employed as an electrical 
wireman at St. Stephen's House, S. W. He was discharged on July 2 laat 
on the grouud that the Department had no further need for his services. 
We contend that he has been discharged because he ventured to ask for a 
higher rate of pay than the Department are at present paying, and for no 
other reason. At the time he was discharged, other men were taken on 
and kept on for weeks, so that slackness cannot be urged as the reason, 
and we are in a position to prove that Mr. Fennimore, foreman of the 
Department, told other men in the Department's employ, that the reason 
he was discharging Mr. Calipe was because he waa dissatisfied, as he had 
asked for 94d. per hour and they were only paying 9d. No fault was 
found or could be found with his work, and we conténd that the Depart- 
ment treated this man very unfairly in discharging him because he ventured 
to ask for zd. an hour rise. The reason that this man wrote in fora 
higher rate of wages than the Department was paying was because, 
to begin with, the men in the employ of the Department are allowed 
only to work 50 hours a week, which, at 9d. per hour, amounts to 
£1. 17s. 6d. When we are working for electrical firms we work at 
least 53 or 54 hours, so that the men lose at least 2s. 5d. per week, as com- 
pared with that they get in outeide firms. As there are several firms who 
pay 94d. per hour, the discharged man thought that there would be no 
harm in calling the Department’s attention to it, and suggesting that con- 
sidering the loss involved the Department might see their way to increase 
his wages by 4d. per hour. There was no suggestion that he would leave 
or was dissatisfied ; the advance was simply asked as a matter of justicc, 
with the result that he was discharged for so doing.—F. Е. Sims, Gen. Sec.“ 

[REPLY.] * October 14, 1898. 

“Sin: With reference to your letter of the 16th ultimo relative to the 
discharge of an electrical wireman in the employment of this Department, 
I am directed by the First Commissioner of Her Majesty's Works, &c., to 
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acquaint you, for the information of the Electrical Trades Union, that the 
man in question was dismissed becanse he was an unsatisfactory workman, 
and his discharge was in no way connected with his request for an advance 
of wages.— REGINALD BRETT." 

Telephones and Telephone Accessories.—We have received 
from Messrs. W. F. Dennis and Co., 23, Billiter-street, London, 
E.C., а general рез list of telephones, switchboards, and telephone 
instruments and accessories, manufactured by the Antwerp Tele. 
phone and Electrical Works, for which firm Messrs. Dennis and 
Co. are sole agents in this country. 


Wires Price List. —Messrs. Ward and Goldstone, of Manchester, 
forward a price list of insulated high-conductivity wires. - 


Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Nov. 16 to 
Nov. 22, with the porta of destination :— 

Aden—£895 (telegraph material. Argentina Buenos Ayres, £804. 
Australasia— Adelaide, £73 ; Launceston, £90 ; Melbourne, £476 ; Rock- 
hampton, £313 ; Sydney, £1,023 ; Wellington, £32. .Belgium— Brussels, 
£30 ; Ostend, £10. JBrazil—Bahia, £217 ; Rio J aneiro, £32. Canada— 
Halifax, £18 ; Quebec, £100. Ceylon—Colombo, £81. China—Shanghai, 
£1,180 (incl. £1,087 telegraph material) ; Tientsin, £79 (telegraph mate- 
rial’. Denmark—Copenhagen, £84. Germany—Hamburg, £110. Holland 
Amsterdam, £61; Rotterdam, £107 (telegraph material). Hong Kong— 
£122. India—Bombay, £140 ; Calcutta, £829 (including £3529 telegraph 
wires ; Madras, £38. Japan—Yokohama, £644. Malta—£151. Mezico— 
Vera Cruz, £55 (telegraph material). Norway—Christiana, £460. Russia— 
Helsingfors, £43. South Africa—Cape Town, £54; Durban, £2,246 ; 
East London, £151; Port Elizabeth, £75. Spain—Malaga, £40 tele- 
graph cable). Straits Settlements—Penang, £118 (telegraph material) ; 
Singapore, £58. Sweden—Gothenburg, £103 ; Stockholm, £189 (tele- 
graph material). United States—Boston, £45. West Africa—Senegal, 
&c., 55 knots telegraph cable. Total, £11,358 against £22,140 in the 
corresponding week last year (Nov. 17 to 23). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—A bill is being promoted by the Corporation for the 
extension of the tramways and for the introduction of electric 
traction. A deputation has been appointed for the purpose of 
visiting the Glasgow electric tramways in order to obtain informa- 
tion for the guidance of the Council. The visit of the deputation, 
which will be accompanied by the burgh surveyor and the electrical 
engineer (Mr. J. A. Bell), will take place on Dec. 6. 

Aberystwith.—The District Council have entered into a new 
agreement with the Aberystwith Electric Lighting Co. for the 
public lighting. The annual charge for current to, and main- 
tenance of, each arc lamp is now £17. 17s. against £20 previously. 

Alleged Perjury.—John Limbrey Higgs, Delahay-street, again 
appeared before Mr. Lushington, at Bow-street Police Court, to an 
adjourned summons charging him with having committed perjury 
in the course of his examination in connection with the winding up 
of the I.E.S. Accumulator Co. (Limited). Over two hours were 
occupied in the crose-examination of the mortgagor, Mr. John 
Walton, but eventually the case was again adjourned till 29th inst. 

Argentine.—A law passed on Sept. 22 by the Argentine Con- 
gress (which remains in force until Dec. 31) increases certain of the 
Customs duties. Ad valorem duties of 5 per cent. and under are 
doubled, above 5 per cent. are subject to 10 per cent. additional, 
and 10 per cent. on Customs law. Among the goods which come 
under the D per cent. ad val. classification are electric light and 
power plant and apparatus (except meters and fittings) and steam 
motors. 

Ayr.—The Town Council, which has had under consideration a 
lengthy report from Mr. I. E. Winslow, on the construction of 
elec:ric tramways, have decided to obtain & provisional order for 
an electric tramway from Burns’s monument to Prestwick Cross. 
A scheme for the construction of a light (electric) railway in the 
district is to be opposed. 

The salary of the burgh electrical engineer (Mr. A. J. 
Fuller) has been increased from £250 to £300 per annum. The 
Lighting committee recommend the Police Commissioners to obtain 
parliamentary powers for wiring buildings in that town on the easy 
payment system. 

Battersea (London).—The Vestry have appointed Mr. H. Riley, 
28, Viotoria-street, S. W., to get out quantities in connection with 
the projected electric lighting station. 


Birmingham.—At a meeting of the City Council, on Wednesday, 
p regarding the purchase of the undertaking of the 
irmingham Electric Supply Co. at £420,000 were approved, and 


the draft bill of the Council was passed. Powers to borrow 
£000,000 are being sought 


Brighton.—The Town Council have decided to create a special 


Tramways committee to deal with the proposal to construct electric 
tramways in the town. 
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British Columbia.—One of the most important improvements 
in Victoria, B.C., during 1898 has been the extension of the lines 
of the Western Union Telegraph Co. to the city. This line has 
been in operation since June 9. The Western Union Co., being 
incorporated under the laws of the United States, has no right to 
operate in Canada, and consequently the line connecting with Port 
Angeles, Washington, is operated by the Great North-Western 
Telegraph Co., connecting with the Western Union Co.'s ser- 
vice. The new line has a cable across Puget Sound, from 
Seattle to Port Townsend, thence by land to Port Angeles, thence 
a cable across the straits of Juan de Fuca to Albert Head, and 
thence by land to Victoria. Since this line was built the Canadian 
Pacific Railway Co. has laid a cable from Victoria to Port 
Angeles direct, so that now Victoria has two telegraph lines 
direct to the States. Each company works duplex. During 
August the work of conducting power from the Sooke Moun- 
tains, 18 miles distant from the city, for the electric tramroad 
and the illumination of Victoria by electricity, has been completed. 
The water from the mountains starts 2,300ft. above the level of 
the sea, and ія the highest fall in Canada. About 700ft. above sea 
level and 16 miles from Victoria, these waters form а lake covering 
150 acres, into which empties Goldstream River, which is tapped 
3 miles from its source by an artificial lake or reservoir covering 72 
acres, 1,122ft. above sea level. From this reservoir the water 
passes through a steel pipe 33in. in diameter, 6,700ft. to the power 
house, which is 460ft. above sea level, thus giving a fall of 1,000ft. 
from the main lake, and through this pipe 15,000,000ft. of water 
pass every 24 hours, giving 1,500 H. P. In the power house, located 
at the foot of a mountain, is an electric plant which is said to be 
without a rival for size and completeness on the North Pacific 
coast. This plant was supplied by Messrs. Hasson and Hunt, of 
San Francisco. From the power house current is carried 12 miles 
to the city, and furnishes power sufficient to operate the street-car 
and electric light systems and private supply to a number of offices 
and factories. 


Burnley.—A Local Government Board inquiry was held here 
last week into the application of the Town Council to borrow 
£10,000 for further extensions of the electric lighting system. 
£25,000 is already being spent on extensions, and the additional 
loan is required for new mains to meet the rapidly increasing 
demand for current. 

Camberwell (London).—The Vestry has decided to wire the 
Vestry Hall and offices for the electric light. 


City of London.— At the meeting о? the Common Council last 
week the Streets committee presented a report on the application 
of the Metropolitan Electric Supply Co. for the Corporation's con- 
sent to an application for a provisional order for the supply of 
electricity within the City. The committee recommended that the 
company should be informed that the Corporation regretted it was 
unable to give its consent to the application. The report was 


adopted. 

Cork.—The firat experiment in electric street lighting was made 
on the 16th inst., when current was switched on to the arc lamps 
erected in Patrick and Bridge-streets. 


· Croydon.—A Local Government Board inquiry was held here 
last week into the application of the Town Council to borrow 
£2,250 for the purchase of that portion of the undertaking of the 
Crystal Palace District Electric Supply Co. within the borough of 
Croydon, and £850 for erecting а sub-atation at Upper Norwood. 


Darwen.—A town’s meeting on Wednesday approved the pro- 
posals of the Town Council to acquire the local tramways, to 
construct additional lines, to introduce electric traction, and to 
carry out other improvements at an estimated cost of £150,000. 


Dublin.—The report of the Electric Lighting committee pre- 
sented at the meeting of the Corporation on Monday stated that 
the gross income for the year 1897 had been £13,089, expenditure 
£8,036. After allowing for interest and sinking fund there was а 
credit balance of £953. Ald. Meade stated that application would 
be made for sanction to borrow a further £8,000 for the renewal 
of the mains. Pending this loan the committee had confined their 
efforts to putting the existing mains into fair order. The report 
was adopted. 

Edinburgh.—Since Oct. 17 applications for an equivalent of 
7,252 8 c.p. lamps have been received. In another column some 
particulars are given of the tenders accepted for the supply of plant 
for the new station at M‘Donald-road. 


Electric Lamps in Japan.—Writing on Sept. 1 last, on the 
subject of the outlook for the electrio lamp trade in Japan, the 
United States Consul at Yokohama says :—'' Almost every 
prominent American and Europesn manufacturer of these goods is 
represented here either by specially-appointed agents or by 
correspondents. The Edison-Swan Company (British), Siemens 
and Halske, Severin Senator, and the General Electric Co. 
(Berlin) may be mentioned as leading European concerns here, 
who, by their agents, are making strong efforts to secure a large 
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share of the trade. German 16-c.p. lamps, guaranteed for 1,000 
hours, have been offered here for 6d. each. American and other 
lamps of the same quality are now selling here for 8d. each. — This 
unusually low price is the result of over competition, and will 
probably be of short duration." 


Electric Lighting Notices.—Notice of intention to apply for 
provisional electric lighting orders has been given by the following : 

Corporations of Durham, Heywood, Kilmarnock, Mansfield and Raw- 
tenstall. 

District Councils of Ashford, Audenshaw, Bognor, Cheriton, East Barnet, 
Failsworth, Fenton, Halesowen, Pemberton, Stourbridge, Swinton, Wath- 
е and Worksop, and the Township Commissioners of Clontarf 
(Dublin). 

County of London and Brush Provincial Co. for Bermondsey, Rother- 
hithe, Deptford, Lambeth, Lewisham, and Lee (London) ; Charing Cross 
and Strand Electricity Supply Corporation and Metropolitan Electric 
Supply Co. for City of London ; Smithfield Markets Electric Supply Co. 
for City of London, St. Luke’s and Holborn; West Kent Electricity 
Supply Co. for Bexley, Crayford and Erith; Camborne Electricity Supply 
Со. for Camborne ; Blackheath and Greenwich District Electric Light Co. 
for Lee ; Drake and Gorham Electric Light (Pioneer) Syndicate for Mussel- 
burgh; Ventnor Electric Light and Power Co. for Newport (Isle of Wight); 
Kelvinside Electricity Supply Co. for Partick ; Ryde Electric Light and 
Power Co. for Ryde ; Laing, Wharton and Down for Slough and Datchet; 
Weston-super-Mare and District Electric Light and Power Syndicate for 
Weston-super-Mare ; and Mardy Electric Lighting Co. for Ystradyfodwg 
(Glam. ). 

In the following cases notice to proceed by private Pill has been 
given :— . 

Corporations: Birmingham, for powers to purchase the undertaking of 
the Birmingham Electric Supply Co., and to extend the company’s area 
of supply ; Loughborough, to supply electric current, to sell and let on 
hire electric motors, &c. ; Manchester, for lighting culs de sac, to purchase 
and let on hire electric motors and other electrical apparatus, to establish an 
insurance fund, for borrowing powers, &c. ; Whitehaven, to extend electric 
lighting area. 

Companies: Kensington and Knightsbridge Electric Lighting Company, 
and the Notting Hill Electric Lighting Company, to acquire lands and 
erect a generating station in the parish of Hammersmith (London), and 
to lay mains therefrom into the areas of supply of both companies ; 
St. James’s and Pall Mall Electric Lighting Co. to purchase compulsorily 
land in the parish of St. James’s, Westminster, and to erect generating 
station thereon and for other powers; Central Electric Supply Co. to 
generate and supply electric energy “in bulk," and to erect generating 
station in the parish of St. Marylebone ; County of London and Brush Pro- 
vincial Electric Lighting Co. to compulsorily acquire certain lands and 
buildings in the parishes of St. James (Camberwell), Wandsworth, St. 
Luke's (Middlesex) and St. James (Southwark), and other parishes ; Walker 
and Wallsend Union Gas Co. to generate and supply electric current. 
Bills will also be presented : 

To incorporate à company to be called the South Lancashire and 
Cheshire Electricity Co., to generate and supply electric current 
within parts of the counties of Lancaster and Chester (including St. Helens, 
Widnes, Warrington, Wigan, Liverpool, Runcorn, Eccles, and Bolton), to 
enter into agreements with local authorities and others; to incorporate a 
company to be entitled the Leicestershire and Warwickshire Electric 
Supply Co., to generate and supply electrical energy within parts of the 
counties of Leicester, Warwick, and Derby (including Birmiugham, 
Leicester, Coventry, Sutton Coldfield, Rugby, Leamington, Warwick, 
Ashby, Market Bosworth, Tamworth, Atherstone, Hiockley, Coleshill, 
Lutterworth, Nuneaton, Burton, Lichfield, and Derby), and to 
enter into agreements with local authorities and others; to incor- 
porate a company to be entitled the Lancashire Electric Power Co., 
to generate and supply electricity within parts of the counties of 
Lancaster and Chester (including Liverpool, Manchester, Preston, Burn- 
ley, Bolton, Blackburn, Oldham, Widnes, St. Helen's, Stockport, Maccles- 
field, Birkenhead, Salford, Accrington and Darwen); to incorporate a 
company to acquire undertakings of Crowborough District Gas und May- 
field District Gas Light Companies, and to enable the company to generate 
and supply electric current for lighting and other purposes. 


Electric Power Schemes for Lancashire.—As will be seen 
from the list of official notices given above, bills are being 
promoted to incorporate companies to generate and sell electric 
current for public and private lighting, motive power, heating, 
chemical reduction, trade manufacturing, and all public and private 
purposes in Lancashire and Cheshire. The proposed area of supply 
includes St. Helens, Widnes, Warrington, Wigan, Prescot, Leigh, 
Hindley, Ormskirk, Liverpool, Birkenhead, Runcorn, Eccles, 
Manchester, Bolton, Horwich, Chorley, &c., besides all other 
boroughs, towns, &c., within the district. Powers are also sought 
to acquire, construct, maintain and use, and to sell, let and other- 
wise dispose of machinery, plant and apparatus connected with 
electric supply, &c. One of these companies is to have an author- 
ised capital of £1,000,000. 


Electric Traction Notices.—Official notice of intention to apply 
for provisional tramway orders, to be worked electrically, has been 
given by the following :— | 

The Corporations of Belfast, Blackpool, Hastings, Reading and Southport, 
and the District Councils of Audenshaw, Barking, Matlock and Moss Side ; 
the Gravesend, Rosherville and Northfleet Tramways Co., to construct 
additional tramways, introduce electric traction, and to sell the undertaking 


to the Drake and Gorham Electric Power and Traction Co.; and the 
Ipswich Tramways Co. to construct additional tramways, to use electric 
traction, and to sell undertaking to the Drake and Gorham Electric 
Power and Traction Co. 

Iu the following cases procedure, by private bill, has been 
decided upon :— 

Corporations: Blackpool, Bradford, Halifax, Leeds, Sunderland, Bury, 
Darwen, Derby, Gt. Yarmouth, Oldham, Wolverhampton, Manchester, 
Stockport, Newcastle-on-Tyne and Nottingham. 

Companies: Baker-street and Waterloo Railway Co., British Electric 
Traction Co. (for Bexhill and St. Leonards, Hastings), Brompton and 
Piccadilly Circus Railway Co. (to enter into agreement with Metropolitan 
Railway Co. to guarantee interest, &c.), Charing Cross, Euston and 
Hampstead Railway Co., Central London Railway Co., City and Brixton 
Railway Co., London United Tramways, and the South Staffordshire 
Tramways Co. 

Bills will also be introduced :— 

To incorporate a company to construct an underground (electric) 
railway from Wood Green to the Fleet-street end of the Strand (London ), 
and to incorporate a company, to be entitled the North West London Railway 
Co. to construct an underground (electric) railway from the Marble Arch 
to Cricklewood. 


Exhibition Lighting.—One of the features of the Jubilee Cattle 
Show, which was opened on Saturday, at Bingley Hall, Birming- 
ham, is the installation of a permanent electric lighting paa by 
the Walsall Electrical Co. Hitherto the electric lighting has been 
of a temporary character. 


Fire.—A serious fire occurred on Friday at the works of Messrs. 
Hick, Hargreaves and Co., engineers, of Bolton. The damage was 
very great, and 300 employés are affected. 

Gainsborough.—The District Council are promoting a bill for 
the acquisition of the gas company’s undertaking and for power to 
generate and supply electric current. 

Glasgow.—At a recent meeting of the Electricity committee it 
was reported that the Kelvinside Electricity Co. were willing to 
dispose of their undertaking to the Corporation for £50,000. The 
committee are willing to pay £30,000, being the amount of the 
company’s outlay in establishing the business, and what they con- 
sider is the value of the goodwill. The Corporation and the Par- 
tick Commissioners will oppose the company’s application to extend 
their powers to Partick. 

The question of equipping the Govanhill tramway route on the 
overhead trolley system has been postponed pe nding the prese nta- 
tion of an analysis by the general manager (Mr. Young) of the 
report recently received from the Metropolitan Street Railway Co., 
of New York, in which three months’ experience of the working of 
the conduit system on that line was dealt with. Reference to this 
report will be found in our last issue. 


Great Grimsby.—The Public Lighting committee have approved 
the plans of the proposed electricity supply works. 

Greenock.—The burgh electrical engineer (Mr. S. E. Fedden, 
late of Edinburgh) has taken up his duties. 

Hants.—The County Offices at Winchester are to be wired for 
electric light. Current will be taken from the mains of the 
Winchester Electric Light and Power Co. 

Heckmondwike.—Mr. W. C. C. Hawtayne has been appointed 
consulting engineer to the District Council, in connection with 
their proposed electric lighting scheme. 


Imperial Penny Post.—Ceylon has arranged to join the 
Imperial Penny Postage movement, and letters between the 
United Kingdom and Ceylon can be sent after Christmas day at 
the cost of a penny each. 


Institution of Engineers of the River Plate.—There has 
recently been established at Buenos Ayres an institution which 
embraces members of all branches of the engineering profession. 
It was originally intended to establish an electrical engineering 
institute, but, upon discussion amongst probable members, the 
larger scheme was adopted, and on S:pt. 29 the following gentle- 
men were elected members of the governing council :— 

President : J. W. McCrosky. 

First Vice-President and Secrctary : Ernesto Danvers. 

Second Vice-President : T. L. Chubb. 

Third Vice-President: Malcolm Graham. 

Treasurer: L. B. Trant. 

Committee: J. Abella, W. B. Basset-Smith, C. Cicogna, E. W. Dean, 

Percy Grant, G. H. Green, J. Marjoribanks, H. Randolph, J. R. Sutton 
and E. Wilson Woods. 
The movement to establish the institution has been very successful, 
over 60 members having joined up to the 10th ult. The memo- 
randum and articles of association have been approved, and the 
new society, which owes its initiation mainly to its first vice- 
president and secretary (Mr. Ernesto Danvers), has started upon 
what promises to prove a successful career. The new institution 
will doubtless form a rallying point for the large number of enginecr; 
of all nations whose work lies in the Plate region. 


Islington (London). —In moving the adoption of a report of the 
Electric Lighting committee recommending the execution of certain 
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building work at the electricity station, Mr. Gordon announced 
that, if the work were not completed within six months, they would 
have to disappoint a large number of customers who had applied 
for current. Eventually the recommendation was referred back in 
order that the work may be put up for public tender. 


Japan Customs Tariff.—The rates of import duties established 
by the recent general tariff law of Japan places a duty of 10 per 
cent. ad valorem upon electric light machinery aud parts thereof, 
telephones and telephone parts, telegraph wire (galvanised, tram- 
way cars and carriages and parts thereof, submarine cables and 
subterranean telegraph wires; and 20 per cent. ad valorem on 
lamps, lanterns and parts thereof. Articles which enter Japan 
duty free include printed books and pamphlets, and scientific 
diagrams. 

Klondyke.—The Dominion Government have granted a charter 
to the Northern Commercial Telegraph Co. for the construction of 
a telegraph line from the head of the Lynn Canal, or Skagway, to 
Dawson City, vid Lake Bennett and Selkirk. The company also 
has the sole right to lay a cable from Vancouver to Skagway. It 
will probably be some time before the cable is laid, but the over- 
land wire is to be in operation by April or May at latest. 


Lewisham (London).—The Crystal Palace District Electric 
Supply Co. recently obtained sanction of the London County 
Council to lay mains in a portion of the district controlled by the 
Lewisham District Board of Works. As this permission had been 
given without prior sanction of the local Board of Works this body, 
except upon onerous conditions, refused its consent. The company 
appealed to the Board of Trade, but the appeal was disallowed. 
Several similar cases to the above have тооп, oocurred, notably 
at Bermondsey, where the Vestry has strongly protested against 
the action of the L.C.C. in granting certain facilities to the London 
Electric Supply Corporation without first taking the opinion of the 
Vestry on the subject. 


Limerick —The Board of Trade have notified the Town Council 
that the revocation of the Limerick provisional order will shortly be 
considered. The order was obtained in 1892. 


Liverpool —The Tramways committee have had before them a 
report from Mr. A. Bromley Holmes, the electrical engineer, as to 
the re-construction of certain old and the construction of new tram- 
way lines, at an estimated cost of £143,060. It recommended that 
85 miles of lines be constructed, and that the рн routes of West 
Derby-road, Stanley-road, Kensington and Walton-road, having a 
mileage of 184, be reconstructed. The report was adopted 
and it was resolved that the Smithdown-road route be proceeded 
with as soon as possible, so that it might be completed before the 
end of July next, It has been decided to construct loop (electric) 
lines between Lord-street and Paradise-street, and at the Dingle 
terminus, at a coet of £4,770. 


London County Council.—At Tuesday’s meeting, the adjourned 
report of the Highways committee, on the question of the overhead 
wires of the National Telephone Co. at Islington, was again dis- 
cussed, the committee recommending that the company be 
permitted to retain these wires for a certain period. Mr. Radford 
moved that the report be referred back. The company (he said) 
had not been carrying out the bye-laws for years, and was not 
entitled to any consideration. They knew that the company had 
the most costly system in the world and one of the worst. Mr. 
- Benn(Chairman of thecommittee) said he would takethereport back, 
and hoped the Vestry of Islington would communicate with the 
Council. Mr. Beachcroft, at a later stage, asked if it was a fact 
that 900 persons in London were unable to get telephones owing to 
the Council refusing consent to the National Telephone Co. to lay 
underground wires. Mr. Benn said it was perfectly true that 
certain consents had been withheld by the Council because the 
company would not consent to concede to the Council terms which 
they had conceded to other cities. They regretted the inconveni- 
ence caused to people who were prepared to pay the high rates, 
and they had arranged to meet the representatives of the Company 
in order to see what could be done. The delay was, however, 
а by the company refusing to ccncede ће concessions they 
should. 


Long Distance Telephony.— Rapid progress is being made with 
the telephone line between Berlin, Brussels and Paris, which, 


when completed, will be 621 miles long, and the most important in 
Europe. 


Manila.—There will probably shortly be an immense develop- 
ment of the Philippines, and in Manila especially, there already 
exists opportunities for trading in electric plant and apparatus. 
One electrical plant of Spanish manufacture is already installed, 
and there is a telephone exchange service available. There are a 
large number of cigarette and rope factories, some employing as 
many as 4,000 hands. A tramway worked partly by steam and 
partly by horses is also running. A large part of the trade of 

Папа is in English hands, and the change over from horse trac- 
tion to electric and of the primitive methods of driving in many of 
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the factories in Manila (especially the rope factories) for electric 
methods afford a good opening for electrical enterprise. There are 
7,000,000 people in the Philippine group. 

Marylebone (London).—The Metropolitan Electric Supply Co. 
have replied to the Vestry on the subject of the purchase by that 
body of the portion of the company’s undertaking situate in the 
parish of Marylebone, and asking (as the Vestry give notice of 
their intention to apply for compulsory powers to purchase and 
also powers to enter into competition with the company) for 
further information with regard to the proposed basis of negotiations. 
The Electric Lighting committee are considering this communica- 
tion. At last night’s meeting of the Vestry Mr. G. B. Crook hada 
motion on the paper asking for information regarding the actual 
powon possessed by the abe T Co. so far as the parish of 

t. Marylebone was concerned. He, however, asked leave to 
withdraw this resolution. 


Morecambe.—The electrical engineer (Mr. C. F. Parkinson) has 
been instructed to report upon the proposal to extend the electric 
light mains to Bare. Messrs. Stoddart and Co., who have sub- 
mitted a scheme for wiring premises in the district on the easy 
payment system, have been requested to supply additional detaile. 


Musselburgh.—The Town Council have decided to consult Mr. 
W. A. Bryson, the Leith burgh electrical engineer, as to establish- 
ing electricity supply works. 


National Telephone Co.—Particulars are published of bills to 
be presented to Parliament by the National Telephone Co. В.П 
No. 1 seeks powers to dissolve the present company апа to cancel 
its memorandum and articles of association, to re-incorporate the 
shareholders into a new company, and to vest in the new company 
all works, plant, rights, powers, privileges, licences, wayleaves, 
Sc., Ko., belonging to the present company; to re-arrange the 
capital, provide additional capital, and to give various powers to 
the new company in connection with the opening of streets, 
acquisition of licences from the Postmaster-General, &c. В. 
No. 2 seeks powers to confer upon the new company such rights 
and privileges as may be necessary for the purpose of effectively 
providing telephonic communication throughout the United King- 
dom, the Channel Islands, and the Isle of Man. 


Northallerton (Yorks).—Mr. J. E. Hutton appeared before 
the District Council last week to present his proposal for tha 
electric lighting of the district. А company has been formed to 
establish electricity works, and Mr. Hutton now formally asked 
for permission to carry out this scheme, which was granted. 


Portsmouth.—The Town Council have decided to give the 
Provincial Tramways Co. 12 months’ notice of their intention to 
purchase the local tramways. 


Perugia (Italy).—The municipal authorities of this town have 
entered into arrangements with the Siemens and Halske Aktien 
Gesellschaft, of Berlin, for the erection of electricity supply works. 

Presentation.—A presentation has been made to Mr. J. H. 
Lee, late borough electrical engineer at Southampton, by the 
members of the Electric Lighting committee and staff. Ald. Bone, 
who made the presentation, spoke very highly of Mr. Lee’s connec- 
tion with the committee of which he was Chairman, and regretted 
that Mr. Lee was leaving the town. 


Rawmarsh.—The District Council have appointed a special 
committee to consider and report upon putting the provisional 
order into force. 

Sleaford.—The Tradesmen’s Association urge the District 
Council to call in an electrical expert to report on the advisability 
of putting down electricity supply works. 


Southport-Lytham Electric Tramway.—The Southport Town 
Council have expressed their approval of Mr. Wood's scheme for 
the construction of this tramway. The proposed line, which would 
be constructed on the Brighton and Rottingdean system, is esti- 
mated to cost £300,000, and a provisional order will shortly be 
applied for. 

Speed of Electric Trams.—Sir F. Marindin opened an inquiry 
at Dublin, on Wednesday, into the application of the Dublin United 
(Southern District) Tramway Co., for permission to increase the 
speed of the tram cars on the Dublin-Dalkey route. A mass of 
evidence was given in support of the application, and most of the 
witnesses favoured an increase to 12 miles an hour. The inquiry 
was adjourned for further evidence. 


Stretford.—A meeting of ratepayers has condemned the pro- 
posal of the District Council to establish municipal electricity 
supply works as it is thought that current could be obtained at a 
cheaper rate from the Manchester Corporation. The council's 
consulting engineer (Mr. R. P. Wilson) has advised the erection of 
independent generating plant. 

Stockport.—The Stockport and Hazelgrove Tramways Co. 
(Limited) has been approached by a London syndicate with a view 
to the purchase of their undertaking. The syndicate offer a sum 
of £40,000, the amount recently tendered by the Corporation. 
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It is probable, however, that the Corporation, who are anxious to 
introduce electric traction, will be able to come to terms with the 
company. A bill dealing with electric traotion is being promoted 
by the Corporation. 


Tamworth, (N.8.W.)—4An electric lighting scheme has been 
prepared for the Municipal Council of this district by Mr. J. O. 
Callender, of Sydney. e scheme, which involves the utilisation 
of the power available in the service reservoir of the waterworks, 
is estimated to cost £5,560. 

Telegraphic Communication in Egypt.—The Berber-Suakin 
telegraph line having been completed, telegraphic communication 
is now available between Cairo and Suakin and Kassala, over the 
Egyptian and Suakin lines. 


Telephone Municipalisation.—The National Telephone Co. 


are endeavouring to arrive at an understanding with the Glasgow 


Corporation as to improvements of the local telephone service, and 
at the same time to meet the views and objects expressed by the 
Corporation in the course of the recent inquiry. The company 
propose to make the minimum charge £6 per annum for each 
instrument with a maximum of 500 conversations, any excess to 
be charged on a fixed scale. In return for these concessions the 
Corporation are asked to withdraw their objections to the granting 
of wayleaves. &c. 

A special meeting of the Parliamentary Bills committee of the 
Glasgow Corporation was held last week for the purpose of 
adjusting the clauses of the bill for power to establish and 
work a telephone exchange system in gow. In the course 
of the discussion the town clerk (Sir J. D. Marwick) questioned 
the legality of the common good being included in the bill 
as a guarantee for the scheme, maintaining that only the rates 
could be used for that purpose. It was pointed out that the 
common good had been similarly pledged in connection with 
the tramway scheme, but Sir James was obdurate. The com- 
mittee were equally emphatic, and the result was that Sir James 
absolutely refused to have anything to do with the bill or to allow 
his name to be appended to the notice in the usual way. The com- 
mittee, in the circumstances, decided to ask their London agents, 
Messrs. Beveridge, to attach their names to the notice in terms of 
the Act of Parliament, and to promote the bill. 

Mr. William Thomson, of the Mutual Telephone Co., Man- 
chester, dealing with the question of the probability of the company 
obtaining a licence from the Postmaster-General, -writes :— 

“ At the present moment the question of granting a licence to the 
Mutual Telephone Co. is under the consideration of the Treasury, and I 
feel sure that if Manchester will fairly represent the position. of the tele- 
phone question here a licence will be granted. The Mutual Telephone Co. 
was formed by reasen of, and in accordance with, the terms of the'Treasury 
minute which stipulates for competition only by private companies, and 
as a large amount of time and money has been spent by the few on behalf 
of the many in the town and district it is to be hoped that Manchester 
will not be satisfied with any attempt to repudiate the telephone Treasury 
minute and to ruthlessly sweep away all that has been done by those who 
formed the Mutual Telephone Co. The recent Select Parliamentary 
Committee expressed the opinion that competition should be commenced 
immediately, and the only objection which Mr. Hanbury had to private 
companies was that they might be bought up by the present licensees, 
This can be prevented by an undertaking which this company is willing to 
give. The Corporation cannot commence a telephone exchange for a year 
or two from now, whilst the Mutual Company can commence operations 
immediately, and as it is willing to transfer its plant and business at any 
time to the Corporation or to the Post Office under conditions which can 
be arranged before the licence is granted, it is difficult to see any reason 
for withholding the licence from it, especially as it would save Manchester 
people at least £20,000 per annum and give an increased and more efficient 
telephone service to the city and district." 

The Bedford Town Council have decided to repeat their applica- 
tion to the Postmaster-General for a telephone licence. 


Wednesbury.—The Town Council have retained Mr. F. J. 
Warden-Stevens as consulting electrical engineer. 

West Australian Tariffs.—Under a new Customs tariff, to be 
levied on certain goods imported into Western Australia, machinery 
of all kinds will bear à 3 per cent. ad valorem duty, and parts of 
machinery 10 per cent. 


Whitchurch (Salop).—A meeting of ratepayers has rejected 
& proposal to purchase the gas works at £37,000, as itis considered 
that electricity supply works could be erected at less cost. 

Wigan.— At a recent meeting of the Electric Lighting com- 
mittee the deputation recently appointed to inspect the electricity 
works at Leeds, Bradford and Wakefield presented a preliminary 
report in which they recommended the erection of electricity 
supply works. The Committee were, however, instructed to 
prepare and present a complete report on their visit for tho instruc- 
tion of the Council 


Willesden —The electrical engineer (Mr. E. T. Ruthven- 
Murray) has selected a site for the proposed eleetricity station at 
Lower-place, between the London and North-Western Railway and 
the Grand Junction Canal. The Local Government Board are to 
be asked for sanction to a loan for the wiring houses. 


for the detailed returns from Cuba. 
‘the half-yearly accounts in April and October, and the meetings will be 


Woking.—The purchase of the undertaking of the Woking 
Electrio Supply Co. is under the consideration of the District 
Council. 

Workhouse Lighting.—The Shoreditch (London) Guardians 
have decided to borrow £2,000 for the electric lighting of the 
workhouse. 

Electro-Harmonic Society.—Members are reminded that a 
‹‹ ladies’ night entertainment will be given at the St. James's Hall 
Restaurant this (Friday) evening, at 8 o'clock. 


COMPANIES’ MEETINGS AND REPORTS. 


Cuba Submarine Telegraph Co. (Limited). 


The fifty-fourth ordinary general meeting of this Company was held 
on Wednesday, under the presidency of Mr. CHARLES W. PARISH. 

The SECRETARY (Mr. James Scott) having read the notice convening 
the meeting, 

The CHAIRMAN said: Gentlemen, the Board are glad to be able 
to present to you such a satisfactory report, notwithstanding the anxious 
period through which we have passed since our last meeting. You will 
recollect that the insurrection which broke out in the ieland of Cuba in 
February, 1895, was in full force at the commencement of this year, and 
its continuance led to the outbreak of the Spanish-American war in April 
last. On the outbreak of hostilities, the Americün Government practically 
took control of the cables of the Western Union Co. at Key West (an 
island between Havana and Florida), and instituted a strict censorship 
over all messages, none being allowed to pass in cypher. This compelled 
the Spanish authorities at Havana to send their government messages via 
Santiago and Jamaica to Spain, instead of by the usual route through 
America, and this also applied to the messages which business 
firms in Havana preferred to send via Santiago instead of through 
America. This unexpected diversion of traffic caused а considerable 
increase in the receipts of our Company; in fact, many messages 
from Havana were carried over the whole length of our system which, 
under normal circumstances, would not have touched our lines at all. 
The American authorities then set to work to isolate Cuba as far as pos- 
sible from the outside world, and also the chief towns one from the other 
where cable communication existed, and with the unfortunate result 
that many of our cables were cut, while our cable hut at Cienfuegos 
was entirely destroyed by the bombardment of the American fleet. It 
is with a feeling of pride and satisfaction, in which I am sure you 
wil sympathise—that I can tell you that our staff kept to their posts 


under most trying circumstances, and that, as a matter of fact, they were 


able to maintain communication from Havana to Jamaica right through the 
war. When the Americans entered Santiago, after the capitulation on 
July l7th, they were greatly surprised to find our cables still work- 
ing, but on hearing that they belonged to an English compauy they con- 
tented themselves with sealing them up, which stopped all our through 
traffic for about three weeks. At Santiago and Manzanillo our representa- 
tives were able to do real service in the cause of peace by keeping to their 
posts during all the dangers of bombardment by the American fleet ; in fact, 
all our staff through a most trying experience with a high sense 
of duty, which I am glad to say has been recognised both by the Spanish 
and American generals. We arranged that they should have an increase 
of pay to meet the special circumstances in which they were unfortunately 
placed, аз the price of living rose to an abnormal level. Since the termination 
of hostilities we have been able to repair the damaged cables with the ex- 
ception of the Cienfuegos-Casilda section and the 1891 Cienfuegos- Batabano 
cable. The breaks in these two cables appear to be in deep water, and will 
need a regular cable steamer to put them in order, and we are now 
arranging to send one out. Directly we learnt of the damage to our 
property we put ourselves in communication with the Foreign Office, 
and asked for their assistance to claim suitable compensation from the 
American Government, and we propose to give in a regular claim 
as soon as we know the total cost of the repairs. I am sure our 
Foreign Office will do what they can to assist us consistent with 
international law, but I cannot yet tell you that our claim will be 
admitted. I rather like to makea point of that, because I know that some 
of the shareholders think that we have only to appeal to the Foreign Office 
to ask the Americans to pay us when we shall be paid at once, but I rather 
doubt that. It will take some time before we are paid even if our claim is 
recognised. Since the cessation of hostilities, and in view of the change of 
government in the island, the position of our Company in regard to its cone 
cessions and subsidy has received the best attention of your Board, and 
we have taken steps to bring before the United States Government the 
righta of the Company in order that they may receive formal recog- 
nition. We have every hope that this recognition will be duly 
secured. I may remind you that the subsidy which we have for 
the cable to the towns south of the island is in the form of a charge 
on the Havana treasury. Before turning to the accounts I wish to explain 
that, owing to the complicated way in which our rates are now calculated 
on what is called a mileage basis, instead of on a fixed tariff, we cannot 
satisfactorily continue the system of estimating the receipts for the two 7 
last months of each half-year (which has been our custom for many years), 
and before presenting to you the accounts in future we shall have to wait 
We shall aim, therefore, at issuing 


held as soon after as possible. The accounts for the half-year show a 
gross income of £33,504 ; expenditure, £8,091. We commenced the half- 
year with a reserve fund of £106,000, and have drawn from this £11,553, 
as the balance of cost of the Manzanillo-Santiago cable, and repairs to the 


176 


Cienfuegos-Santiago cable of 1881. We are now able to place to reserve 
£15,555, bringing it up to £110,000 to June 30th last, against £118,000 to 
June 30, 1897. We propose to pay the Ordinary shareholders 5 per cent. 
for the half-year and a bonus of 28а. per share. We have adopted this 
method because our increased receipts have come altogether from a special 
source not likely to ever occur again. I now propose— 

“ That the report and accounts for the half-year ended June 80 last, now 
submitted, be received. and adopted." 

Mr. GEORGE KEITH seconded. 

Mr. WILLIAM HANNAY: May I ask about your remark as to the 
subsidy to the cable of the Company falling on the Havana Government, 
whether that means that it will be continued to be paid or that the 
Company will have no claim on it in future ? 

The CHAIRMAN : We shall be exceedingly disappointed if we lose our 
subsidy. At present we see no chance of that. 

In answer to further questions as to the arrangements with the United 
States for the payment of damages to the Company's cables, and as to 
whether the United States or the Spanish authorities would be the parties 
to grant an extension of the concession, 

The CHAIRMAN said he could not answer the question as to what was 
going to happen in Cuba, or who was to be the ruling power there. Ав to 
the future prosperity of their Company, he must remind the shareholders 
that whereas they used to receive 5s. 2d. for every word telegraphed to 
Jamaica, it is now only да. 

The report was then adopted unanimously. Dividends at the rate of 
10 per cent. per annum, less tax, on the Preference shares, and 6 per ceut. 
per annum and a bonus of 2s. per share, tax free, on the Ordinary shares, 
were approved. Mr. Alexander Graham Low was re-elected a Director, 
and Messrs. Gane, Jackson, Jefferys and Wells were appointed auditors. 

A vote of thanks to the Chairman, Directora and staff terminated the 
proceedings. 


Yorkshire House-to-House Electricity Co. (Limited). 


An extraordinary general meeting of this company was held on Monday 
to ratify the provisional agreement for the sale of the undertaking to the 
Leeds Corporation. The Chairman (Mr. Grosvenor Talbot) said they had 
met to take one of the final steps towards handing over their undertaking 
to the Corporation, under the inexorable terms of the act and provi- 
sional order which called the company into existence. He gave a sketch 
of the steps taken by the Corporation for the acquisition of their under- 
taking, particulars of which have been given from time to time in The 
Electrician. By Clause 1 of the final agreement the Corporation accepted 
the accounts as passed by the Board of Trade auditor up to 1897. This, 
he thought, was a wise step on the part of the Corporation. Clause 2 was 
the clause for the appointment of the capital account. This account had 
been taken in this way :—All goods and machinery which had been 
delivered, if not paid for, went into the capital expenditure. In addi- 
tion with goods that had been manufactured under contract or order 
of the company, but not completed, such part as had been finished, 
and was in the works of the contractors on August ölst, would also be 
included in the amount properly expended on capital account. He thought 
this was a reasonable and liberal arrangement for the adjusting of the 
capital expenditure. It did away with a great deal of difficulty, and 
would make it much more easy to come to the final division. Clause 3 
dealt with the depreciation which they had been in the habit of allowing 
every year under the direction of the Board of Trade and under necessity. 
This would still continue for the few months of this year that they were 
working on their own &ccount. Clause 6 provided that the company 
should have no claim in respect to back dividends in order to make up the 
aggregate 5 per cent. They had a divided opinion as to whether that 
would be allowed or not. They were advised that they had no claim 
because they had already put £8,000 by for equalisation of dividend, 
which might have been used to pay dividends. Moreover, this was a point 
upon which the Corporation would have gone to law. The whole arrange- 
m-nts would have been broken off ; everything would have had to be begun 
again de novo, and the affair arranged under the Court of the Board of 
Trade. This being so the Directors decided that the point was not worth 
standing out for. The Directors thought the agreement was one 
they could recommend to the shareholders as a desirable arrange- 
ment, aud the best possible way they could bring this matter to a 
conclusion. The negotiations had been carried on throughout, with a 
desire that an amicable and fair result should be arrived at. The arrange- 
ment to wind up the company under a provisional order, rather than the 
bargain first suggested, they believed to be a wise one. Не believed the 
ratepayers could have no cause of complaint against the company, and the 
shareholders could have no cause for a moment to feel that their interests 
have been sacrificed. It was a satisfaction to know that in handing over 
their business to the Corporation, Leeds would receive the concern in a 
high state of efficiency, a full career of prosperity, and capable of almost 
indefinite expansion. The agreement was unanimously approved. 


Hampstead Electric Supply Со. (Limited). 


We understand that the first (statutory) meeting of the shareholders of 
this Company was held on Monday last at the Westminster Palace Hotel, 
Victoria-street, Westminster, S. W., under the presidency of Mr. J. SoAREs. 
As the report of the proceedings appears as an advertisement in several of 
the London daily papers, it 1з to be presumed that the particulars have 
been supplied by the Сошрапу. We publish the following abstract with- 
out accepting any responsibility for its accuracy. The customary invita- 
tion for the representative of The Electriciun to be present to take a note 
of the proceedings was not received: 

The CHAIRMAN said : This mecting is only a formal one, at which it 


is not possible, as a rule, for the Directors, who have practically only just | 
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got into harness, to give much information as to the past working of the 
Company ; but we nevertheless have much pleasure in putting before you 
as much information as possible at this early stage of the Compeny's 
existence. You will remember that in the prospectus we gave prominence 
to the very important fact that our Company is in the strong position that 
it cannot be interfered with by the local authorities in the way of com- 
pulsory purchase. This is so, and this fact alone should considerably add 
to the value of the shares from the point of view of the investór. There is 
less epeculation in the holding of shares of an established undertaking, 
the goodwill of which has not to lapse at the end of a certain number of 
years, as is the case with most other electric lighting companies. The 
great advantage which shareholders in electric lighting companies have over 
shareholders in other industrial concerns is that their profits not only do not 
fluctuate but necessarily increase each year of the Company's existence. You 
will also remember that at the date of the prospectus we had in operation the 
respectable figure of 33 miles of mains. "This, of course, has now been con- 
siderably added to. То go further into figures, and taking the latest informa- 
tion available, the increase in the number of houses supplied since March 31 
is no less than 168, and there are contracts in hand for connecting with 400 
more. "These figures speak volumes for the increased and increasing proe- 
perity of your Company. I think it also well to state that since the issue 
of the prospectus we have materially added to the electric lighting plant, 
and it is now even in a higher state of efficiency than when Prof. Silvanus 
Thompson testified to its excellent condition. We shall shortly have in 
operation two additional boilere, these being necessary to cope with the 
rapidly-inerea:sing output. We anticipate that we shall soon require to 
make still further extensions, and without in any way interfering with our 
existing premises I may state that the land beyond the boilerhouse is 
available, without further cost, for the erection of a range of five more 
boilers ; in fact, the unoccupied land will suffice for at least 1,000 kilowatts 
more, and then, as you know, in addition to this we have the very valuable 
premises of Messrs. Taylor and Lowns, whose business is а most profitable 
and progressive one. Those of you who reside in the large area 
covered by our Company in Hampstead must have observed that in 
the main road, almost adjoining’ the Finchley-road Railway Station, and in 
close proximity to this Company's central supply station, a large store (to 
be conducted, I believe, on similar lines to John Barker and Co. aud 
Harrod's Stores) is in courae of construction and is shortly to be opened. 
We аге in treaty for the supply of electric current not only for the lifts, 
but for the electric lighting throughout. There is also another and larger 
undertaking of a different character in the neighbourhood, for which we 
hope to obtain а contract. We have, of course, adequate working capital 
for the extensions and for undertaking these large contracts. Perhaps I 
have gone more fully into the affairs of the Company than is usual at a 
statutory meeting, but I consider that shareholders should always be taken 
into the confidenee of the Directors when poesible, and I have now only to 
assure you that the Board will always be unremitting in their endeavours 
to promote your interests and to justify the prospects referred to iu the 
prospectus. I may add, in conclusion, that the brokers to the Company 
will be instructed to apply for a special settlement and quotation of the 
Company's sbares. 

Mr. E. T. READ proposed a vote of thanks to the Chairman for the 
satisfactory statement he had given to the shareholders. He eaid he had 
lived in Hampstead all his life, and he knew very well what an immense 
prospect there was of expansion, and he had no hesitation in saying, from 
his knowledge of the neighbourhood, that this Company, if properly 

, would be one of the most prosperous electric lighting companies 
in the country. The outlook for tbe supply of motor-cars for the trades- 
men in the neighbourhood was also very bright, and by being able to get 
rid of their day current in that way they would be enabled to supply the 
electric light at far cheaper rates than other companies could do at present. 

The motion was carried unanimously. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


pd 


CRYSTAL PALACE LIGHT RAILWAYS AND TRAMWAYS CO. (LIMITED). 
This company has been registered, with a capital of £5,000, in £1 shares, 
to carry on the business of railway, tramway, omnibus, carriage and van 
proprietors, clectrical engineers, carriers of passengers, goods, &c. 


HIMALAYA ELECTRIC RAILWAY (LIMITED).—This company was regis- 
tered on Nov. 15, with a capital of £2,000, in £1 shares, to acquire and 
develop an invention known as the Himalaya Electric Railway, and a rail- 
way and accessories erected under the said invention at the New Brighton 
Tower Grounds. The first subscribers (each with one share) are :-— 
P. Violi, Mrs. A. Violi and G. Spagnuoli, engineer; W. Turner, H. 
Hodson, Н. А. Sewards, and R. Н. Davey. 


TOURTEL MANUFACTURING Co. (LIMITED).—This company was regis- 
tered on Nov. 9 with a capital of £18,000, in £1 shares, to acquire the 
English business of engineers and meter apparatus manufacturers, now 
carried on by the Tourtel Gas and General Engineering Co. (Limited), and 
to carry on the business of electricians, electrical engineers, suppliers of 
electricity, electrical apparatus manufacturers, mechanical engineers, &c. 
The first subscribers (each with one share) are: Artbur Е. Davies, К. S. 
Springell, J. M. Tourtel (engineer), D. H. Davies, C. E. Smith, M. Sharpe 
and G. T. Stebbing. "The first Directora are: Arthur F. Davies, J. D. 
Rombach and J. M. Tourtel. 

CECIL WRAY AND CO. (LIMITED).—This company was registered on 
Nov. 17, with a capital of £3,000, in £1 shares, to acquire the business 
carried on by Cecil W. Baxter and Cecil May, as mannfacturing opticians, 
electricians, electrical engineers, &c. The first subscribers (each with one 
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share) are :—-T. Middlebrook, J. Н. Oulton, J. Oulton, О. B. Russell, Mrs. 
E. Wray, W. T. Sykes and W. Wray. 


CAMBORNE ELECTRICITY SUPPLY CO. (LIMITED).—The statutory 
return to Oct. 9 gives the capital as £10,000, in £1 shares, of which seven 
have been taken up and paid for in full 

ELECTRICAL POWER DISTRIBUTION CO. (LIMITED).— The statutory 
return to Nov. 1 has been filed. "The capital is £20,200 divided into 2,000 
shares of £10 each and 200 shares of £1 each ; 154 of the former and all 
the latter have been taken up. £3 per share has been called on the £10 
ghares, and the full amount on the others. 

MACKEY’S ELECTRIC LAMP CO. (LIMITED).—According to the statu- 
tory return to Oct. 15, the capital is £2,000, in £1 shares, of which seven 
have been taken up and paid for in full. 

SANDGATE AND HYTHE ELECTRIC CO. (LIMITED).—The statutory 
re:urn to Oct. 24 has just been filed. The capital is £1,000, in £10 shares, 
of which seven have been taken up, but no calls have been made. 

WERNER CADMIUM ELECTRIC ACCUMULATOR SYNDICATE (LTD).— 
The statutory return to Oct. 2 gives the nominal capital as £6,000, in £1 
shares, of which 4,515 have been taken up. The full amount has been 
called and paid on 415 shares, and 4,100 shares are considered as paid. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (since Oct. 13, 1898). Price of 
silver 27184. рег oz. (Nov. 24). Consols (22 per cent.) 1104—110} for 
money, 110§—110? for account; 24 per cent. 1044—1054 (Nov. 24), 
Stock Exchange Settling Days: Consols, Dec. 1; Stocks and Shares 
Continuation Days, Nov. 28 and Dec. 13; Ticket Days, Nov. 29 and 
Dec. 14; Pay Days, Nov. 30 and Dec. 15; Mining Share Carry-over Days, 
Nov. 26 and Dec. 12. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LIMITED).— During the 
week this company invited subscriptions for 12,000 non-Cumulative Five 
Per Cent. Preference shares of £10 each at £11. The company has an 
authorised capital of £370,000, of which the Ordinary shares (£200,000) 
have been issued. There are in addition £250,000 Four and a-half Per Cent. 
First Mortgage Debentures and £60,000 non-Cumulative Six Per Cent. 
Income Bonds. Some further reference is made to this company's under- 
taking on another page. 

CRYSTAL ELECTRIC LAMP AND ROSE AND BIRD (LIMITED).—We are 
informed that at the statutory meeting of this Company on 10th inst., 
the Chairman congratulated the shareholders on the satisfactory increase 
iu the orders received since the amalgamation. The factory at Bedford 
was working at full pressure, and in order to cope with old customers' 
increasing demands and the new connection the Directors had been com- 
pelled to increase the apparatus and machinery. The Company had one 
of the best, if not the best, lamp factories in the kingdom, replete with 
every modern improvement, and they had 500 customers, including the 
Admiralty, War Office, Post Office, several railway companies, the London 
County Council, and numerous corporations, and most of the electricity 
supply companies and large contractors. 

DORMAN, LONG AND OO. (LIMITED)—A profit of £74,623 is reported 
on last year's working, which, with balance brought forward, makes 
£90,101. A dividend of 8 per cent. is declared, against 6 per cent. in 


1896-97, 4 per cent. in 1895-96, and ni in each of the two preceding years, 
£26,601 is carried forward. | 

ELMORE AMALGAMATION.—There is shortly to be an amalgamation 
between Elmore's Patent Copper Depositing Co. (Limited), Elmore's Wire 
Manufacturing Co. (Limited), and two other companies in the Elmore 
group. We are informed that a large working capital is to be provided. 

RICHARD HORNSBY AND SONS (LIMITED).—The Directors’ report 
states that there was a profit of £37,827 on the year’s working. There is 
a disposable balance of £29,637, and the Directora recommend a dividend 
on Preference stock at 6 per cent. (including arrears) and a dividend at 
бв. per share on Ordinary shares. 

MIDDLESBROUGH TOWN AND LANDS CO. (LIMITED).— At the annual 
meeting of this company the Chairman (Major W. T. E. Fosbery) said that 
the subsidiary Electric Lighting Company was making fair progress and 
paying its way. They offered to the shareholders of that company 10 per 
cent. of the face value of their shares in debenture stock, and this was 
accepted to the amount of £7,150 worth of shares, so that they had issued 
£715 of debentures in that way, and the Town and Lands Company hold 
in that company something more than half of the issued capital. 

PERTH (WESTERN AUSTRALIA).— The work of constructing and 
equiping of the Perth Electric Tramways (Limited) is being pushed 
forward; rails, sleepers, blocks, &c., have been ordered; the permanent 
way is being prepared, and the fencing round the power-house commenced. 
The engineers, Messrs. J. G. White and Co., New York, expect to open the 
first section for working by May 31 next. 

STOCK EXCHANGE NOTICES. — Application has been made to the Stock 
Exchange committee to appoint a special settling day in and to grant a quo- 
tation to 100,000 £1 fully paid Ordinary shares of the Blackheath and 
Greenwich District Electric Light Co. (Limited), and £100,000 Five per 
Cent. Perpetual Debenture stock of the British Electric Traction Co. 
(Limited). 

WESTERN AND BRAZILIAN TELEGRAPH OO. (LIMITED).— This 
company's traffic receipts for the week ended Nov. 18 (after deducting 
17 per cent. of the groes receipts payable to the London Platino-Brazilian 
Telegraph Co., Limited) were 22.5 i 

WEST INDIA AND PANAMA TELEGRAPH OO. (LIMITED).—The esti- 
mated amount of the traffic receipts of this company for the half-month 
ended Nov. 15 is £2,966, against £2,095 in the corresponding period of 1897. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Week g ib 
Line. ended E or Dec. | еу, " E 
1898 £ £ | £ & 
*Birminghum Tramways. Nov. 19 | 3,883 + 2744 ou ji 
Blackpool Corporation.. „ 17 | 148 |+ 31 33! 15,564 + 2,960 
Blackpool and Fleet-}! „ 19 201 19| 13,566 
wood Co. ............ oe | ш е БЫ 
Bristol Trams & „ 18 2,568 ＋ 114 20 61,717 + 7,524 
City & South London Ry. „ 20 1,044 — 19) 21 20,405 + 680 
Dover Corporation ....| , 19 150,4 51 35 6,501, .. 
Dublin United( Southern) „ 18 | 672 |+ 294] 20. 19,935 |+ 6,432 
Liverpool Overhead Rly. , 20 1,558 + 52 21 33,038 + 2,999 
“Sheffield Tramways .. „ 20 1,155 + 178) 46 46,721 |+ 1,606 
„South Staffs. Trams...... „ 18 632 45 46 29,179 — 139 
* Partly electrical. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


BUSINESS DONE 


bo PnEVIOUS Price RATE PER 
5 | OUT PET NAME, WEEK'SPRIOR | Wednesday, | CENT. DIVIDENDS DUR, DURING WEEK 
MOUNT: | SHARE BEND. Nov. 16. Nov. 23. | YIELDED. ENDING Хоу. 23. 
6,000 10 ʻi Bournemouth and Poole Electricity Sup ; ж aa R ze 
6,060 10 1/8- Do. 4} per Cent. Cumulative Pret, Can ҮН п of n 400 - ig 
8t iut 6 3/0 | Oharing Cross & Strand Slectricity Supply Corp. ~ 11 12 11 н) 8 16 0 | February & August 12 113 
, етс $$ | P # [Pii Dna..." | | сы 
4.000 Chelsea Elect С u na ењ 0-6 C am a os --— еэ po ев о as 
„760.000 R ih у |+ Do. 4% хову ворріу ога ( 85 14155 зна) 105 ae u ne | : T п June and December a i 
1,200,000! $1,000 5 Chicago Edison 1st Mort. 67 30 year n s AR x 
50,0. 10 5/5 ty of London Slec. Lighting Ord. 40,001 to 90,000 21 25 24 25 | 5 0 0 | February & August 24$ 24} 
10,000 10 1/9 Do. Ordinary 90,001 to 109,000 ........... = 23 21} 23) 24} Яр vis um I 
000 10 6 Do. 6% Cumulative Pre sir 16 16} 1654 164 812 9 | January and July . 19 11 
A=. дп 6 a Do. 6% Debenture Stock (red.) „ö 197 182 127 184 816 1 June and December = T 
80,000 10 КА County of London & Brush Prov. Ord. (fully paid) 125 183 121  18j € = : - 
10,000 10 ee Do. (£8 paid) „ 2 6%%ĩ% % „% „% „6% „%% „ „%%% „% „% „%% „% „% 66 „ „ 10 11 10 11 es re 1°, ее 
20,000 10 Do. 6% pen perds roue Es y сезаз и is ni 184 : 0 0 March & September nt 1 
16,660 6 2/8 House-to-House Electric Lighting Supply Ord. T А 5 
17,000 5 ч Do. 7 per . a Ord: e B 106 i n 104 : 5 ; March & September S <= 
15,000 б 107 Kensington and Knig ridge 3 as = -= 
10,000 6 67 Dee 67 1st Pref................ ea Se quaes 73 8} 7} 81 812 9 | January and July .. “5 = 
110,000 3 „> London Hlectric Supply Ordinary = a. = = — = a Hi 4 3% 4 = . - 
48,060 5 Ж Do. Preference . .— = = ~ = ~e = — 6 63 6 6} = = 6} 64 
62,600 10 5/0 Metropolitan Electric ag Ae rg — 16 17 16} 17$ 8 8 7 | April and October. 17 163 
£220,000 | Stock 43% Do. Н? Deb. Stock Mortgage. 17 121 117 121 814 9 Jans and December = 
6,452 10 60 N F — e. 15 E^ 16} " 8 12 9 Maren 153 sd 
275, 1 an Band e « ce ow „% OO = GP (UD с=з ow GuO оо зе 6 шә 9 a = a 3 se 
£125,000 | Stock БУ | River Plate Elec. Lt. & Tr’ct'n,L 5% 1st Mor. Deb 83 98 88 98 58 1 € "m - 
150,000 | $100 $2 | Royal Electric Company of Montreal Shares. 155 160 155 160 500 2 E: ж 
180,900 100 43 * 1st Mort. Debs. .......... „= „е 104 106 104 106 4 6 0 | April and October x x 
81,980 6 б St. James and Pall Mall Electric Ordinary == 164 17} 16) 17} 411 Б | February & August 17 16}; 
,000 Ё 8/6 Do. 7 per Cent. 53 9 10 9 10 810 0 " „ 9 - 
‚000 | Stock 4% |" Do. ( per Cent. Debenture Stock ) —..| 105 108 105 108 815 6 | June and December as = 
65,000 6 n South London Electric Supply Ordinary (£3 paid). 9% 8} 24 5j „ә as T - 
79.900 5 5/0 Westminster Electric Supply O —— ow 16 17 16 17 816 6 | March & September 168 16 
18,848. 5 5 Yorkshire House - to- Houses 71 8 | И 8 8 2 6 | February and July. = | - 
18,626 | 6 b Do. (54 paid ——— b 6j b 6} 818 6 [February and July. ' - | = 
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ELECTRICAL COMPANIES' SHARE LIST. 
AMOUNT | LAST | PREVIOUS Price | RATE PER | BUSINESS DONE 
TENE OF DIVI- NAME. WEERK'SPRIOE Wednesday, | CENT. DIVIDEND DUE. DURING WEEK 
SHARE. | DEND. Nov. 16. Nov. 23. | YIELDED. ENDING Nov. 22. 
TELEGRAPHS 4 | (aX ЧЕ Ноев | o es 
£124,400 100 4% [African Direct Telegraph 4% Mort. Deb. (red) „| 100 104 104 105 817 0 | January and July m as 
25,000 10 — Amazon Telegraph ............ — — — 34 4} 8 4 - mat 47 Ре 
2125, 000 100 5% Do. брег Cent. Debentures ....-»« «em 92 95 92 95 5 5 8 e a — 
£905, Stock | 15/0 ... . ˙ miis] .. M0 86 63 е6 411 8 | Feb., May, Aug., Nov. 65 63 
28,047, 220 Stock | 80/0 WMG сеа AA Ale: RIS 114 115 5 410 i 9 1143 114 
180, 10 * Brazilian Submarine  .. — 1 15 151 153 415 3 | Mar., June, Oct., Dec. 153 174 
£75,000 100 5 Do. 5 per Cent. Debs. "(2nd Series, 1906) ..—| 111 115 111 115 4 8 0 | June and December - Ве 
19,000,000} 8100 $11 “Commercl Cable Capital Stock 180 190 189 190 4 4 3 |Jan., Apr., July, Oct. — — 
£918,297 | Stock | 4% Do. 4per Cent. Debenture Stock | 104 106 104 106 815 6 i ; 10 1 195 
16,000 10 =ә “cuba Submarine Ordinary (Deferred) „= = ~ ~ 10 11 103 114 = February and August 10; - 
,000 10 * Do. Preference 10 dw Cent. „„ eee mo 164 174 17 18 — " D — .. 
6,000 б 10/0 Do. 10 per Cent. Cumulative Preference . — 10 0 11 4 12 10 - - 
£30,000 50 43% Do. per Cent. Debentures .. m. ==.. = -=== | 104% 107% 104% 107% 448 January and July = = — EN 
60,710 20 8/0 | Direct United States Cable 11 12 111 12 5 8 4 Jan., Apr., July, Oct. 117 11$ 
£120,000 100 417 Direct West India Cable 44% Reg. Deb. (red) . 101 104 102 105 47 8 ө - 
4,000,000 Stock - Eastern Ordinary... =e ss s. =» =e =» ùn av am со ap ap c.o w 172 177 172 176 819 9 | Jan., Apr., July, Oct. 176 173} 
£1,295,000} Stock 17/6 Do. 8j per Cent. Pref. Stock ........... 104 107 104 107 8 5 5 " 10 1011 104 
61,432,268] Stock 55 * Do. 4 per Cent. Mort. rase rn Btock (red) 124 128 124 123 8 2 6 May and November 1274 12 
489, 100 5 * Do. Брег Cent Dabentures, 18999 101 104 101 104 417 0 | February & August КА - 
£500,000 | Stock 8/9 Do. Provisional Certificates 507 paid........ 53 56 53 56 * * — өө 
250,000 10 % Behe ⁰¶ nn 1% (17% 171 17 818 tt | Jan., Apr., July, Oct. 173 1% 
£520,000 | Stock H Do. 4 per Cent. Debenture Stock 126 129 125 129 8 2 4 | Fe & А 123 es 
£16,200 100 5 е m B p. c. (Austin.Gov. Sub.) Debs. 1900 (reg. ) 100 104 100 10 4 16 10 | January and July — ee - 
£64,400 100 57 G or ane 101 10 100 101 4 16 10 * » ^ — 
485, 100 100 57 "Hasan and 8. African B: р. в. Mor. Deb. ‚1900 (reg.) 100 104 100 104 4 16 10 " " e = 
£46,500 100 57 Do, (Beare r) == е "CO? == =з ^ m o om o 101 104 101 101 4 16 10 LE] LET LE J LE I 
£800,000 100 ^ 0 as 4% Mo Debentures, 1908 Lao. e 102 105 102 105 816 4 | Fe & August oe ще 
4200,000 25 4 * Do. 4% Ma us Sub. Debs. (red. кечее 102% 105% 1027 105% 816 2 | May November os зә 
180,227 10 1/9 Globe Telegraph — Trust —— — 12 124 121 12] 4 0 9 Jan., Apr., July, Oct 12} 121 
150,000 10 5/0 Great N orthern of Copenh „ 293 28 291 8 710 | January, April, July 23} «ә 
£150,000 100 5% Do Брег Cent. Debs., 1 3 Series B 100 103 100 103 41710 | March & September - - 
£97,800 100 417 Halifax and Bermuda Cable ux 1st Mort. Deb. (red) 101 104 10L 104 4 7 0 | June and December 4» = 
17,000 95 12/6 Indo-Buropean me.s = = 54 57 54 57 4 7 9 | May and November F = 
£100,000 100 6% London Platino-Brazilian % per Cent. Debs., ,1904.| 109 112 109 112 5 7 7 | March & September вә ~ 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. (red). 105 108 105 108 814 3 June and December e - 
8,881 |2100 Cert.| 6% Bubmarine Cab n oi Ge be Sn ae аб 60 on OU om 183 138 133 138 4 611 " " on - 
15,609 10 — West African Telegra egraph „ „% m omn „* — * — — — 
200,000 100 652 |* Do. Брег Cent. Debentures (red.) 99 102 99 102 418 0 | March & September ќе - 
B0, 21 — „Went Coast of America - — = = = = = = = = = — i 1 1 1 EN — = 
£150,000 100 4% Do. 4 per Cent. Debentures .....-.—-| 104 107 103 106 816 6 | June and December - са 
88,821 10 0/6 "West Indie and Panama -= = = a m ~ m | m i at 1 И 1 EM May and November 175 p 
84,568 10 6/0 Do. 6 per Cent. 1st Preferenoe —...- 0 ә 10 600 " " * - 
4, 10 6/0 Do. 6 per Cent. 2nd Preference ._...... 7 9 7 9 6 13 4 sé өө 
£80,000 100 EY i” DA -5 Cent. Debent ure 106 109 106 109 41210 January and July = T - 
64,269 15 6/9 Western and Brazilian Ordinary. =e =» == == se = = — 12} 12 124 122 3 16 6 | May and November 123 - 
88,129 H 6/0 Do. б per Cent. Preferred Ordinary ... — 8 8 84 48 2 ” " e? * 
88, T 0/9 Do. eee —————— E 44 4 44 T * " - = 
£889,521 Stock 477° {#” - DU per Cent. Debenture Stock ........ 107 110 107 110 813 1 | June and December 5 фа 
1,168,000 | $1,000 77 Western Union 7% 1st Mort. (Buil ) Bonds 1902 an = 6 710 | Feb.,May,Aug.,Nov. — - 
£158,100 100 6; |+ Do. брег Cent. Sterling Bonds (red.) ...... 98 103 98 108 516 6 | March & mber e - 
TELEPHONES, | 
44,000 £6 4/0 Chili Telephone (fully pad) 23 81 2} 8} 6 8 1 | August = = = = = - - 
224,850 10/0 Vu Consolidated Telephone Const. & Manufacturing . » 1* 1 n 1 6 T.0 2 ad = 
28, 5 4/0 Monte Video Telephone 6 per Cent. Preference .. „ә 7 6 6 | Осіорев == ~ = | - - 
15,000 10 6/0 Do. 6per Cent. Cumulative Ist Pref. —....| 12 14 12 14 4 59 * й 134 13 
15,000 10 6/0 Do. 6 Cumulative 2nd Pref. — ä — — 12 14 12 14 1 5 9 n n -* * 
250,000 5 276 Do. 57 Non-Cumulative 8rd Pref ...... Б 58 51 53 41011 " 70 58 FY, 
1,829,471 Bbock ak * Do. Debenture Stock 84% (red. 100 198 100 103 8 6 8 | June and December 1024 1013 
171, 1 4 oriental inen Lai ETE B ! i 618 4 | April and October.. рЫ a 
58, 5 6/0 United River Plate = 4 4} 4 4 r as | 155 — 
151,788 Stock 6% |* Do. 6 per Cent. Debenture Btock (red.) — PTR 108 106 103 106 414 4 | June and December A s 
ELECTRIC MANUFACTURING, &o., COMPANIES, 
90,000 2 1/2} | Brush Electrical Engineering . * 1 2 1 2 зоо - 14 = 
90,000 3 1/21 Do. ёрет Cent. Pref. Non-Cumulative .. .. — 2 28 2 28 ECL 4 ка 21 e 
£125,000 | Btock 4 Do. H r Cent. Perpetual Debenture Stock} 109 113 1l] 115 319 0 | Feb & August 112 ы 
£50,000 | Stock | 4 * Do. Debenture Stock (red.) 102 105 102 105 4 7 0 | June and December к> z 
£20,000 5 5/0 Callonder's s Cable Construction ............. rae 93 104 9h 10% A 717 » : = e» 
£90,000 | Stock | 447 Do. 437 lst Mort. Deb. (red) — 110 из 110 118 4 0 6 | November and May Е 5x 
800,000 1 ў | Castner- Kellner Alkali Co. (fully paid) . 8 " 1 Т ДЕ 5 16 Б # 11 5 
50,000 1 d Chadburn's Ship Telegraph Ordinary . d 1 1 | li 1j M | ER os e 
50,000 1 7} Do. брег Cent. Cumulative Pl oss. 1 14 | 1 14 416 0 = 1% e" 
82,098 8 — Crompton and Co. (Nos. 1 to 32,098) ........ sus 14 9 14 9 i» as - = 
£32,850 100 Y AE is Do. 57 First Mort. Deb. (red.) . 91 96 91 96 5 610 | January and July .. - ss 
99,261 E 2/1) | Edison and Swan оа („A Shares) (£3 pald).. 2 2h 2 24 7 4 0 | February & August 23 25 
17,189 E 3/1 CCC 4 5 4 5 воо Т " "a = 
£194,023 | Stock 4% Do. 4% Mortgage Debenture Stock (red.) 99 101 99 101 4 0 5 | Juneand December O34 = 
17,400 Б 57 | Edmundson's Electric. Corporation Ord (fully paid) 5 Ej 5 5 41011 | Half-yearly ........ 2 = 
110,000 2 1/2? | Electric Construction Co. (Limited. 9 2 2 2 112 0 | February & August * ма 
25,000 2 2/9? Do. 7 per Cent. Cumulative Pre 2 8 2 à 8.92. Aug uua нално 3 ce 
£111,100 | Stock 4% Do. 4% First Mortgage Deb. A S 105 107 105 107 816 2 - 1064 os 
91,196 1 2 Elmore's Patent Copper Depositing даарна ый д 4 5 22 — — 
12,500 10 8/0 "s Deom orks Ordinary .. = = = = =- 20 21 20 21 6 810 | February & August 221 201 
„8, 10 7/0 r Cent, Preference 18 19 18 19 813 8 ü 1 Ra ча 
£50,000 | Stook 44% % Mortgage e Debentare Stock (red. 8 110 115 110 115 8 18 3 si * 114 - 
60,000 10 6/0 дайа Roh er Gutta P 8 Ko., Work 22 23 22 23 1 7 0 * e $24 223 
820,000 100 4% Do. % Hirst Mortgage Debentures (red.) 102 106 112 106 815 6 | March & September i: e 
87,850 13 12/0 Telegraph Go nstruction and Maintenance .. = = = 87 41 37 41 4 6 2 | March and July... 334 88 
£150,000 100 57 3g Cent. Bonds (red.) 1899 — .—....| 104 107 104 107 414 9 | January and July.. = e 
£20,000 5 4/0 Willans an binson Ordinary 7 8ł 73 8 417 0 | April and October. T en 
£30,000 5 8/0 Do. 6% Cumulative Preference a di. di 6 74 62 7 4 2 9 17 2 7 Tye 
£100,000 | Stock 43% Do. 417 First Mort. Debs ~ = — = = — —--| 108 110 108 110 8 15 8 | May and November - - 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
12,000 | 10 M Blackpool and Fleetwood "Tramways POET 15 164 164 171 T - - - 
25,000 10 6% Bristol Tramways and Carriage - 21 22 219 22 2 14 7 — — - 
25,000 10 67 Doc GET IOS. DAR) чудек Cer Va t aeu S ova qa 2 18 183 11 182 114 1 x e — 
£90,410 Stock 4% DG, Deppe „ 121 123 121 123 E - = 2 
80,000 10 2 British Electric Traction Ordinary .............. 164 174 151 164 on - — - 
10,000 10 2/410 Do. 6% Cum, Pref. (fully pd. & gà. 10s. prm.pd.) 13 14 12 134 4 sil — 133 — 
235, 250 lu 8/0 Central London Ordinarrr 10 104 10 104 217 2 | June and December 10} - 
178,303 10 1/93 C AAA 51 6 51 61 216 6 5 К f: s 
B0, Stack 24% City and South London Railway Con, Ordy 2 69 71 63 79 217 9 | January and July ра 70 63 
22,500 10 ee Do. Ordinary (24 pala) ...2...6-o 2 m dn ca vs РЕ 84 E 3} 4 e» - — — 
9.251 10 5% Do. 5% Perpetual Preferenoe 144 154 144 153 8 4 6 | January and July .. 15i 412 
&187,701 Stock 4% Do. 4% Perpetual Debent ure 184 133 184 136 2 18 1) | May and November se dd 
20,000 10 6% | Imperial Tramways Ordinary (old £6 shares) ... | 164 16 164 168 2 3 9 | March & September em ab 
10,000 10 67 v В ЕРИ Wo. Shon a caret pA on fs RE ER 15 15 15 15 818 8 T T - — 
37,500 10 3% Liverpool Overhead Railway Ordinary m. «= = =.. 107, 10% 104 iol 3 3 5 | February & August - а 
10,000 10 6 Do. 5x rence — 15 16 154 16 8 2 6 u U Б — 
125 000 Stock 4 Do AZ eee 108 110 198 110 813 1 | January and J uly - - i 
20,000 5 3,81 New General Traction 6% Cumulative Prei- 43 Б} 43 ri — - - к 
£540,000 Stock 87 Waterloo and City Ordinary = == = = = == = = = — 107 112 107 112 214 11 | June and December 1113 1103 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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—— 


Tux official inquiry has placed beyond a doubt that the 
lamentable disaster to the Mohegan” was not due to any 
aberration or inaccuracy of the compass. Now that the full 
facts are known, it is no longer necessary to point out that 
the ship was wired on the two- wire system, that the dynamos 
were 100ft. distant from the compasses, and that there 
could be no local deviation of the compasses of sufficient 
magnitude to produce so serious an error in the course; for 
the evidence before the Court of Inquiry has clearly estab- 
lished that the course, W. by N., was intentionally steered 
by the man at the helm, the following of which course after 
passing the Eddystone would undoubtedly lead in the direction 


of the Manacles. 
— — 


Тнв judgment of the Court conveys one useful lesson, how- 
ever. There was а serious error in having all the lights of 
the ship controlled directly from the dynamo. The use of 
oil lamps, kept trimmed and ready for use in case of accident, 
proved an insufficient reserve, and, had the lamps been ready 
lighted, as the Court now recommends, there might have been 
time to put them in position. It would be an improvement 
to light the masthead light and a few other lamps of almost 
equal importance by means of secondary batteries, so that they 
would continue to burn whatever happened to the machinery. 
The batteries for these few lamps would be of such small size 
that their weight would be of no consequence. In a disaster 
of this kind it is inevitable that the dynamo should stop run- 
ning, and it is undeniable that the unfortunate loss of life 
would have been less had it not been for the extinction of the 
lights. 


Waern the model form of Electric Lighting Provisional 
Order was recast in 1889, in consequence of the passing of 
the Act of the previous year, the London County Council 
obtained certain special privileges not accorded to County 
Councils in the provinces, and consequently in the London 
form of order its name appears in several clauses where, in the 
opinion of many people, it might with advantage have been 
left out. One of these provisions peculiar to London requires 
notice to be given to the County Council, as well as to the 
Local Authority, before laying mains or carrying out 
other works in any street, and gives powers of objection 
to both bodies. As the streets of London are, except 
in a few cases, under the control of District Boards as Local 
Authorities, and not of the County Council, it is difficult to 
understand why the latter should have anything to do with 
the matter; but since the Orders framed by the Board of 
Trade and confirmed by the Legislature have accorded this 
privilege, presumably it must be on the ground that the 
Council has some interest distinct from that of the Local 
Authority. The manner in which the privilege has been 
exercised by the Council in giving consent to works in streets 
not under its control seems to have given some umbrage, · 
which has been noticed in our columns in the cases of the 
districts of Lewisham and Bermondsey, where the Local 
Authorities appear to object to works in their streets being 
approved by the County Council without previous consul- 
tation with them. On the assumption that the Council has 
а separate interest in such streets, it is, of course, entitled to 
act on its own initiative without consulting the Local Authority, 
who still have their say in the matter; but at the same time 
it is not unnatural that the legal guardians of the streets 
should be unable to appreciate, any more than we do, what 
interest the County Council in fact has, and should take every 
opportunity of expressing this feeling. 

— 

WnuarEvER fault may be found with the managers of the 
National Telephone Co., they cannot be accused of not know- 
ing their own mind, or of lacking courage to back it up. The 
three Parliamentary Bills which they have given notice of 
their intention to introduce in the ensuing session embody 
not only a distinct policy, but a direct challenge to Postal 
and Municipal authorities. The policy of the Company is 
evidently to make a big fight for its existence by strengthen- 
ing its hands in all directions, of which perhaps the financial 
changes are the least important. Nothing short of powers 


D 
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equal, if not exceeding, those exercised by the POSTMASTER- 
GENERAL Will satisfy the Company ; and the creation of a Court 
of Appeal to deal with the obstructive tactics of local 
authorities is intended to rid the Company of its most 
troublesome opponents. If these Bills, or even any consider- 
able portion of their far-reaching provisions, should by any 
chance pass the ordeal of Parliamentary inquisition, truly the 
Company will have gained & position that will be practically 


unassailable. 
— — 


Or the financial part of the scheme, we need say nothing, 
its object being perfectly plain, and, in the circumstances, 
quite legitimate from the Company’s point of view. The 
Government will probably regard it from their point of view, 
as being part and parcel of the general scheme, and will 
oppose it or accept it according as they may, by that time, 
have made up their minds what their own future policy is to 
be. Not unlikely the Company’s immediate aim is to force 
the pace, and compel the Treasury to come to some working 
understanding with the Post Office that will let the Company 
know exactly how it stands. But on its merits alone the 
application for additional powers is both reasonable and 
expedient. Virtual monopoly though it is, the National 
Telephone Co. is a monopoly without any powers whatever, 
the result being that the public is badly served because the 
public itself, either individually or by its representatives, 
hinders the Company from serving it well. The situation 
is intolerable, and the best way of escape would be for 
the Post Office either to assume the business itself, or to 
exercise the powers it possesses on behalf of the Company. 
The Post Office can obtain fresh and enlarged powers if it 
wants them ; it is very doubtful whether the Company can. 

—————— DD Oe oe Oe 


A Correction—We are concerned to find that Messrs. 
Macartney, McElroy and Co., of Glasgow and London, were 
incorrectly stated (in our description of the Glasgow tramways 
in The Electrician of November 18th) to have carried out the 
overhead construction of these tramways as sub-contractors 
to Messrs. R. W. Blackwell and Co. We are now informed that 
Messrs. Macartney, McElroy and Co. were the actual con- 
tractors for the whole of this work, and erected and supplied 
all the overhead material with the exception of one or two 
minor details. 

Cable Interruptions.— 


St. Louis and Noronha Oct. 17, 1 
Рага — Maranham.............. .................... Коу. 15, 1898 


Distribution of Prizes.— We are informed that Mr. W. Н. 
Preece, F.R.S., has consented to distribute the prizes at the 
Merchant Venturers’ Technical College, Bristol, on Wed- 
nesday, December 21st. 

The Electrical Engineers R.E. (Volunteers).—The following 
promotions are announced :—E. Rorke (sapper) to be quarter- 
master sergeant, 18 sappers to be promoted to the rank of 
sergeant, and 14 to the rank of corporal. 

Long-Distance Telephony.—A correspondent telegraphs to 
The Times from Little Rock, Arkansas, U.S.A., that successful 
telephone communication has been'established between Little 
Rock and Boston, a distance of 1,900 miles. 

The Institution Annual Dinner.— The Secretary has reminded 
us that members who wish to attend the annual dinner of the 
Institution of Electrical Engineers, on December 7th, should 
apply for tickets to-day or to-morrow. 


Institution of Electrical Engineers.—We are informed that 
candidates for election to the Institution who wish to be 
admitted under the existing rules should send in their appli- 
cations before Monday next, December 5th, if they seek 


Date of Interruption. 
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election as members, or, if as foreign members, associates or 
students, before Thursday next, December 8th. 


Underground Railways for Berlin.— An extensive system of 
underground electric railways is to be built in Berlin. It is 
intended to place them only a few feet below the surface of 
the roadway, and they will resemble in that and several other 
respects the subway railway in Budapest, described in Zhe 
Electrician, Vol. XXXVIII., p. 55. 

The Late Dr. John Hopkinson.—At the meeting of the 
Institution of Electrical Engineers, on November 24th, letters 
were read from the American Institution of Electrical Engi- 
neers and the South African Society of Electrical Engineers, 
expressing sympathy with the loss the Institution had sus- 
tained in the death of Dr. John Hopkinson. 

Obituary.— We regret to announce the sudden death of Mr. 
Charles H. Summers, chief electrician of the western division 
of the Western Union Telegraph Co., at the age of 61. Mr. 
Summers had been connected with the American telegraph 
service since 1854, when he was engaged as an operator on 
the old Pittsburg, Cincinnati and Louisville line. 


Municipal Telephony.—The Secretary to the Post Office has 
sent the following letter to the Town Clerk of Bedford :— 

I am directed by the Postmaster-General to acknowledge the receipt of 
your letter of 21st inst., enclosing а copy of a resolution passed by the 
Corporation of Bedford, applying for a license to transact telephone 
exchange business, and to state, in reply, that he is unable to accede to 
your request, as he is advised that municipalities are not empowered to 
work such business. . s 
This time there is no promise of a licence if Parliamentary 


powers be obtained, & simple refusal being apparently deemed 
all that is necessary. | 

Electric Light in Gasworks.—The town of Longton (Staffs.) 
has no pablic electricity supply, but it can boast at least of one 
private electric lighting plant — viz., at the gasworks. Current 
is generated for lighting the purifier house, the governor house, 
engine room, manager's room and offices. The plant consists 
of a 110-volt continuous current dynamo, and is capable of 
supplying sixty 16-c.p. incandescent Jamps. It has already 
proved itself eminently useful in enabling the purifiers to be 
attended to at night on the occasion of a breakdown. We 
may add that Longton’s name figures in the list of Corpora- 
tions applying for electric supply power next session. 


The Telegraph in South Africa.—The following particulars 
of the condition of the telegraph system in Rhodesia and 
South Africa generally have been sent by a correspondent to 
the Telegraph Age :—The alphabet and system of working are 
exactly the same as those used in England, while the majority 
of the operators are also English. All the lines are worked 
on the open circuit principle with tape instruments, relays 
not being used. In some districts iron poles have been sub- 
stituted for wooden ones, on account of the white ants, who 
have a way of eating the bottom parts of the poles, and 
causing their collapse. Some samples of makeshift methods 
of insulating are to be seen. One consists of iron spikes 
driven into the pole, the neck of a glass bottle being fitted on 
them, and the wire fastened to the glass. 

The Long-Schattner Meter.— Messrs. Schattner and Co. 
write us that the prepayment meters they now supply work 
with a fall in voltage slightly lower than that given in our 
article last week. The maximum drop for the 100-volt 
5-ampere meters is 0:6 volt, and for 200-volt meters 1:2 volts. 
Attempts were made to produce reliable instruments to work 
with a drop of 0:1 and 0:2 volts respectively, but it was found 
that these did not register small currents correctly. The 
reason is obvious. A drop of 0:6 volt across the resistance 
shunting the copper voltameter, when 5 amperes is passing 
through it, means a drop of ouly 0:04 volt when the third of 
an ampere required for a single 8-c.p. lamp is passing, and 
this fraction of a volt does not greatly exceed the minimum 
required to produce deposition in a copper voltameter. Even 
these meters could be cheated with a 5 с.р. lamp of fair 
efficiency. 

Unipolar Dynamo.—The American Electrician suggests that 
by coupling a unipolar dynamo to a steam turbine, a cheap 
and effective machine for generating currents at low voltage 
could be evolved, The current-carrying capacity of a dynamo 
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of this type is very great, but, as is well known, when run at 
normal speeds its voltage is extremely small. Our contempo- 
rary assumes a speed of 80,000 revolutions per minute, and 
estimates that, if a disc of 80in. in diameter were employed, 
the effective area which can be fluxed " would be 85 sq. in., 
through which it should not, it says, be difficult to thread 
35,000 lines of force. An effective voltage of 1:75 would be gene- 
rated, perfectly adapted to some kinds of plating work. But 
by increasing the diameter of the disc as much as possible 
without endangering it from a mechanical standpoint, а voltage 
of 15 or 20 is predicted, and it is suggested that two such 
machines in series might often prove useful. 

The Royal Society.—The following is a list of the Council 
elected for the ensuing year: — President, Lord Lister; trea- 
surer, Mr. Alfred Bray Kempe; secretaries, Prof. Michael 
Foster and Prof. A. W. Rücker; foreign secretary, Sir Edward 
Frankland ; other members of the Council, Prof. T. G. 
Bonney, Capt. E. W. Creak, Prof. D. J. Cunningham, Prof. 
James Dewar, Prof. William D. Halliburton, Prof. William À. 
Herdman, Mr. Victor A. H. Horsley, Dr. J. Larmor, 
Prof. N.S. Maskelyne, Sir Andrew Noble, Prof. E. B. Poulton, 
Мт. W. J. Russell, Prof. Arthur Schuster, Mr. Dukinfield Н. 
Scott, Dr. G. J. Stoney, and Prof. J. J. Thomson. The 
Rumford medal has been awarded to Prof. Oliver J. Lodge for 
his researches in radiation and in the relations between 
matter and ether; and a Royal medal to Dr. John Kerr for his 
researches on the optical effect of electrical stress, and on the 
reflection of light on the surface of a magnetised body. 

Opening of the Düsseldorf-Crefeld Light Railway.—On 
Nov. 10 the light railway between Diisseldorf and Crefeld and 
the new bridge built for it across the Rhine near Diisseldorf 
were officially opened. The line, which has been built by 
Messrs. Siemens and Halske in conjunction with the Rhenish 
Railway Co., of Diisseldorf, has a total length of 14 miles, 
the length of the track being 18} miles. The steepest gra- 
dient is only 2:5 percent. As it will to a certain extent carry 
trucks between private sidings and the State railways it has 
been built standard gauge. Two sizes of motor cars are used, 
those for local traffic being fitted with two motors of 20 н.р., 
while those for long distance work contain two 85 н.р. motors. 
A power station of 360 kilowatt capacity furnishes current 
to the overhead line, and an accumulator sub-station has also 
been erected containing two batteries each of 118:8 kilowatt 
capacity. A speed of 25 miles an hour will be attained on 
some sections of the line. Weare indebted to the Elektrotech- 
nische Zeitschrift for the above particulars. 

Mica Discoveries in India.—The annual report of the 
Geological Survey for India contains an interesting account 
of Mr. T. H. Holland’s recent explorations in Coorg. The 
discovery of pegmatites amongst the minerals of Mecara led 
to the institution of a careful search for mica, with the result 
that, in five or six localities, sheets above the average market 
size have been obtained. The largest were found on Elk 
Hill, where the outcrop of the vein is immediately beneath 
the soil, the sheets being quite free from warping, and 
measuring some 30in. in width. All the samples are of good 
colour, and, says the Engineering and Mining Journal, show a 
high degree of elasticity, though the value of some is reduced 
by the presence of ferruginous inclusions between the cleavage 
planes and occasional warping. The extent of depreciation 
in value resulting from these defects is now being ascertained 
in London. It seems extremely unlikely that the best veins 
should have been struck first in such a completely soil-covered 
area, but there is sufficient evidence that the mica-bearing 
pegmatites extend over a wide area, and, if worked with dis- 
cretion, should be a source of considerable profit. 

Electric Dumb Waiters.—The new public library of the city 
of Chicago is equipped with a system of dumb waiters, operated 
by electric motors, for delivering books from one department 
to another. Most of these waiters, says the Electrical Engi- 
neer of New York, travel simply in a vertical direction like an 
elevator, though some have recently been put in that travel 
in a variety of angles, The vertical dumb waiters are con- 
trolled from any floor by the movement of а pointer on a semi- 
circular dial. The pointers on all the floors are connected 
together mechanically, so that if one of them is moved, all 


move. These pointers are intended to be moved by hand. If 
an attendant on the fifth floor wants the waiter at his floor, 
he moves the pointer to 5, and if all is right the waiter comes 
to his floor. If he wants to send it to the first floor, he 
moves the pointer to 1, and so on. To avoid confusion 
and accidents, the controller of the waiter motor is always 
locked when any door to the waiter shaft isopen. The motors 
are arranged so as to avoid the necessity of counter-weights. 
They are series wound, about 1 н.р. in capacity, and run when 
at full speed at the rate of about 500 revolutions per minute. 
Being of such small power and low speed, no starting resist- 
ance is used with them, but the current is snapped on at full 
voltage. In order to prevent these series wound motors from 
running away with the car going down heavily loaded, part 
of the current is shunted around the armature through a 
resistance. This, of course, has the effect of so increasing the 
field strength by the greater volume of current passing through 
the fields that the counter electromotive force of the motor is 
very high for a given speed, and little current can flow through 
the motor. When the waiter is going up the connections are 
altered so that part of the current is shunted by a resistance 
around the fields, which has the effect of weakening the field 
strength of the motor, reducing the counter electromotive 
force at a given speed and permitting the motor to run faster 
than with full field strength. A brake solenoid locks the 
armature shaft when the motor is not running, releasing the 
break on the armature shaft whenever current is turned 
through it to supply the motor. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, December 2nd. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Students’ Meeting. Paper to be read: “The Sunlight 
Gold-Bearing Reef, Lydenburg, Transvaal,” by C. B. Sauer. 


MONDAY, December 5th. 
ROYAL INSTITUTION. 
6 p.m. General Monthly Meeting. 
SOCIETY OF ENGINEERS. 
7:30 p.m. Ordinary Meeting at the Royal United Service Institution 
Whitehall. 
SOCIETY OF ARTS. 
8 p.m. Cantor Lecture ПІ. —“ Acetylene,” by Prof. Vivian B. Lewes. 


SocigTY or CHEMICAL INDUSTRY. 

8 p.m. Meeting of the London Section in the Rooms of the Chemical 
Society, Burlington House, when the following Papers will be 
read. On Ozone and its Commercial Applications,” by Col. 
W. J. Engledue, and two Papers by Arthur Marshall on (1) “An 
Improved Apparatus for the Estimation of Carbonic Acid in 
Minerals, &c." ; (2) “ The Preparation of Standard Solutions of 
Sulphuric Acid.” 


TUESDAY, December 6th. | 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be further discussed: The 
Effect of Subsidence due to Coal Workings upon Bridges and 
other Structures,” by Stanley R. Kay. Should time permit, the 
following Paper will be read : “ Тһе Ventilation of Tunnels aud 
Buildings," by Francis Fox. 

RÖNTGEN SOCIETY. 

8 p.m. General Meeting at 11, Chandos-street, Cavendish-square, 
when Papers will be read by Ernest Payne and Dr. Walsh on 
* Dermatites in Relation to Röntgen Ray Work.” 


THURSDAY, December 8th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Papers to be read: “ Improve- 
ments in Magnetic Space Telegraphy," by Prof. Oliver Lodge, 
F.R.S., and, time permitting, "Telegraphy by Magnetic Induc- 
tion,” by Sydney Evershed. 

NORTHERN SOCIETY OF ELECTRICAL ENGINEERS. | 

8 p.m. Ordinary General Meeting at the Grand Hotel, Aytoun-street, 
Manchester. Paper to be read: “Superheated Steam and its 
Application on Steam Engines,” by Paul Schou. 


FRIDAY, December 9th. 
PHYSICAL SOCIETY. 

6 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) “Longitudinal Vibrations in Solid and 
Hollow Cylinders,” by C. Chree, F.R.S. ; (2) “On the Thermal 
Properties of Normal Pentare," by J. Rose-Innes and Sydney 
Young, F.R.S. 

INSTITUTION OF JUNIOR ENGINEERS. 

8 p.m. Ordinary Meeting at the Westminster Palace Hotel. Paper 
to be read : “ British Cable Tramways and their Construction,” 
by E. A. Heath. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fougner р’Агвє.] 


Temporary Magnetic Observatories.—In order to solve the 
momentous question whether the forces producing the 
phenomena of terrestrial magnetism have а potential in the 
earth’s surface it is necessary to increase the present 
(diminishing) number of reliable magnetic observatories. The 
report presented by Prof. Von Bezold and Gen. Rykatschew 
to the British Association points out that the divergences 
from the above hypothesis are greatest between 40deg. and 
45deg. of northern latitude. Since the largest number of 
records are available for just those latitudes, it seems probable 
that the apparent absence of divergences of more than 8 per 
cent. for the other latitudes is due to lack of material. If the 
phenomena of terrestrial magnetism were exclusively due to 
constant forces in the space outside the earth, the diurnal 
oscillations should be the same for any given latitude. This 
cannot be satisfactorily determined with the present arrange- 
ments, since there is only one observatory (Batavia) in the 
specially important tropical belt between 10°N. and 10°S., 
and only one (Melbourne) south of 35°S. The latitudes of 
38°N. and 40°S. should also be narrowly watched. The report 
proposes the establishment of temporary observatories at 
Taschkent, Peking or Vladistock, Mount Hamilton, Quito, 
Para, Colombo, Cape Town, St. Paul and Cape Horn. 

[BEzOLD and RykKaATSCHEW, Terr. Mag., September, 1898.] 


Compound Magnetic Variation Curres.— By plotting the 
diurnal movement ofthe north-seeking pole of a magnetio bar 
supposed to be suspended by its centre of gravity, J. B. 
Capello obtains curves which are distinctively characteristic of 


PARIS 


the place where they are obtained. The diagrams (see Fig.) 
illustrate the diurnal variations of the declination and dip at 
Kew, Paris, Perpignan and Lisbon. It will be seen that as 
the latitude decreases the curves become flatter. At Per- 
pignan a loop appears, and at Lisbon this loop is enlarged so 
as to present a retrograde movement. It would be useful to 
find some means of automatically recording such curves. 
[(CaPELLO, Terr. Mag., September, 1898.] 


The Azores as a Magnetic Station.—In the course of his 
studies of the Azores Archipelago as a meteorological station 
for weather predictions, Prince Albert of Monaco thought 
that any observatories established there might be of service to 
other branches of science, and more especially to terrestrial 
magnetism. The islands are situated near the important 
latitude of 88?N. They are removed from all electrical tram- 
ways and other sources of disturbance which are harassing 
the older magnetic observatories ; and since their geographical 
position is intermediate between the old world and the new 
they are capable of furnishing a valuable link between the 
records taken in the eastern and the western hemispheres 
respectively. The Prince, therefore, approached the Portu- 
guese Government with a view of sending Capt. Chaves, 
director of the meteorological observatory of Ponte Delgada, 
to Paris to study the arrangements at Parc Saint-Maur. He 
at the same time undertook to make a preliminary magnetic 
survey of the archipelago, with a view of fixing upon the 
most favourable situation for the combined magnetic and 
meteorological observatory. His suggestion was acted upon, 
and Capt. Chaves is to enter on his work in April next. 

{ALBERT OF Monaco, Terr. Mag., Sept., 1898.) 


Wireless Telegraphy Across Paris.—E. Ducretet describes 
some experiments made in transmitting wireless messages 
from the Eiffel Tower to the Pantheon. The distance is 24 
miles, and the view across is interfered with by a good many 
aérial structures. The results obtained were perfectly clear, 
even in a thick fog. The transmitter was stationed on the 
third platform of the Eiffel Tower; it consisted of a coil of 
25cm. spark-length, worked by a Ducretet motor-interrupter. 
One of the three spheres of the oscillator was attached to the 
radiating wire, suspended in space and reaching nearly down 
to the second platform. Since the wire in the vicinity of the 
metallic tower acquired a great capacity, the length of sparks 
in the oscillator was greatly diminished. The receiver, in- 
stalled on the balcony over the colonnade of the Pantheon, 
contained a Branly ‘‘ radio-conductor’’ and liquid resistances, 
and a collecting wire 44m. long was connected with it. The 
signals could be read by their sound with great ease, or could 
be recorded on the Morse system. In endeavouring to transmit 
from the Pantheon to the Eiffel Tower no result was obtained, 
owing to the masses of metal in the latter; but signals could 
be exchanged between the Pantheon and a mast erected on the 
roof of the author's laboratory in the Rue Claude Bernard, 
and projecting 20m. above the surrounding houses. 

[DucBETET, Comptes Rendus, Nov. 7, 1898.] 


Electric Dispersion.—K. F. Léwe has made some experi- 
ments to clear up certain points left doubtful after the work of 
Thomson, Lecher and Drude. It will be remembered that 
the latter traced a close connection between anomalous electric 
dispersion and anomalous electric absorption, the former never 
occurring without the latter. The relation between th 


numerical values may be represented by 3 
а = tan а where tan $=} (K. — k) (k - ko)» 


k being the dielectric constant, and a the corresponding ab- 
sorption for a given wave-length. Löwe tests the validity of 
this formula for some esters, organic acids, and glasses. The 
esters of the fatty acids and benzoic acid show no anomaly 
either in absorption or dispersion, and so furnish a negative 
confirmation of Drude’s rule. A large number of other esters 
and alcohols, when examined by means of Nernst’s nickel 
condenser, exhibited what may, by а stretch of generosity, be 
termed an agreement with Drude’s formula. In the glasses, 
the relation between dispersion and absorption is still less 
defined. A highly dispersive crown glass showed also the 
highest absorption. An interesting aspect of the question 18 
the comparison between the absorptions in the solid and the 
liquid state respectively. This is being pursued by the author. 
[Löw, Wied. Ann., No. 11, 1898.] 


Contact Electricity.—A.Coehn recently put forward the 
statement that the contact electrification between two bodies 
is determined by their dielectric constants, bodies with a 
higher dielectric constant being positively charged by contact 
with a body of а lower dielectric constant. This rule, if 
universal, furnishes а ready means of determining dielectric 
constants of substances by their contact electricities with 
other substances. Even if it is not universal, it will serve 
the useful purpose of stimulating inquiry. A. Heydweiller 
has followed up the question by introducing minutely sub- 
divided metals into a narrow tube containing an electrolyte. 
The electrolyte was made up by mixing water and acetone, or 
acetone and chloroform in various proportions, thus obtaining 
liquids with dielectric constants ranging from 5 to 70. The 
contact electrification between the metal and the liquid was 
indicated by the motion of the metallic fragments in the tube 
on passing the current. Thus platinum showed positive 
electrification in pure chloroform, but negative in all other 
dielectrics. Gold, tin, cadmium, zinc and aluminium were 
increasingly positive. So far, then, Coehn’s rule was con- 
firmed. But in the alcohols, all metals showed + electrifica- 
tion, and in ату! acetate, with a dielectric constant of 5, they 
showed — electrification. Perhaps this is due to the solution 
of positive instead of negative ions, or to some factor not at 
present taken into account. 

[HeYDWEILLER, Wied. Ann., No. 11, 1898.] 
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Solution of Noble Metals.—M. Margules recently described 
(see The Electrician, Vol. XLI., p. 541) a method of disolving 
gold and platinum by an electrolytic process. He has since 
devised & simpler apparatus, consisting of a revolving com- 
mutator which alternately sends the current through the cell 
and short-circuits it. A suitable spacing of the conducting 
and non-conducting portions of the commutator enables the 
operator to regulate the ratio of current to short circuit. 
Another device consists of a hammer interrupter, to which a 
separate contact piece is attached. At every oscillation, the 
contact piece produces a short circuit of the cell, or sends а 
current through the cell in opposition to the first current. 
Under these circumstances, platinum dissolves at the electrode 
which is the anode for the stronger current or the greater 
electric quantity. The behaviour of gold is very different 
from that of platinum. The latter cannot be dissolved even 
in hydrochloric acid by means of a constant current, whereas 
gold is easily dissolved in hydrochloric, strong nitric, and 
sulphuric acid, under the influence of а constant current. 
The protection of the noble metals is evidently connected 
with some phenomenon of polarisation. Eliminate the 
polarisation, and the nobility disappears. 

[ManRavLzs, Wied. Ann., No. 11, 1898.) 


Selenium Coherers.—Considering that selenium shows a 
diminution of resistance under the influence of ordinary light, 
it would not be surprising to find that it was peculiarly effec- 
tive as a coherer substance. В. Agostini has investigated its 
properties in this respect in a variety of ways, but so far with 
negative results. In the interior of a glass tube about 1:5mm. 
diameter, and between copper electrodes fitting easily in the 
tube, he placed small fragments of amorphous selenium. By 
heating the tube to the fusing point of selenium and lightly 
compressing the substance, he obtained a solid cylinder of 
selenium in the centre of the tube, which adhered to the 
electrodes. Sixteen such tubelets were prepared and tied in 
a sheaf, and the whole brought into a thermostat, which 
allowed of the maintenance of any temperature from 195deg. 
downwards. While the resistance in the dark was 111,000 
ohms, and under the influence of light 62,000 ohms, the 
resistance increased, under the influence of electric waves from 
a Righi short-wave oscillator provided with a parabolic mirror, 
by about 1,000 ohms. Testing with 4 Lippmann capillary 
electrometer instead of a galvanometer, a slightly larger 
increase, about 1:6 per cent., was obtained. In other cases 
there was a diminution of about thesame amount. The changes 
are within the limits of experimental error, and are probably 
accounted for by temperature variations, leaving nothing for 
a coherer action proper. 

[AdosrINI, Nuovo Cimento, August.] 
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$442. The product of є and . is 1. If, then, the product 
of the same when generalised came to 2 or to x, we could be 
sure there was something wrong. But we need not expect 
that the product should reduce to 1 ір a plain manner. The 
product, say Q, of the generalised series for e and e~" cos rz 
makes the power series 


Q=... T) - д? r +1) T thr +2) -..., (189) 


ce dp em -—5( E fe! | 
where %) [2 (1 "(1 Ls m (190) 
which may be transformed to 
1 (1-7)2-7r)(8-r).. 1 (1—1) 


$(r)= ( (1 +r)(2+r)(8 Tr). (т#(1+1)” ue 


| So $(r) is 0 when r is +, and is œ when r is —, unless 
integral. Q is 1 when r is 0, and is — 1 when r is 1, and so 


* This series of Articles is a portion of Vol. II. of Mr. Heaviside's work 
on “Electromagnetic Theory." All rights of reproduction are reserved. 


on. But when r is fractional, Q assumes the indefinite form 
of a succession of infinities, not plainly reducible to cos rz. 
Write (140) thus, 


= УС, 1 
2 Ir cos rr (192) 
When ris +, wis є Differentiate to r, then 
"LA 1 (log z4 G(r) +rtanrr). (198) 


This із zero when z is +. Compare with и and w' before 
considered, representing & and 0. The r=0 case of (198) is 


3 7112 )+ (2-50 2 
w = e-*(logz + C) (аты +{(х 20 +4)+. 
(196) 
Compare with (98) above. That, by (97), makes a rapid 
approximation to the value of C. The present formula does 
not, for the same figures are differently arranged, which 
makes the l.c.t. large. : 
Since и satisfies (A — 1) и —O, it must be Ae”, where A is a 
function of r. This being 1 when z is +, if it is different 
when х is , it is made a function of х. So there seems to 
be an irreconciliabity, requiring some modification of ideas, 
perhaps. But u', и”, &c., also satisfy the characteristic, and 


во does 
X=u+A,w + Аи” ＋ Аи” +.... (195) 
Moreover, the value of X is simply u, or &, when z is positive. 
Similarly, the characteristic (A + 1): = 0, is satisfied by 
Y=w+B,w'+ Byw” + Byw” T. ., (196) 


and the value of Y is w, or , when z is positive. When z is 
negative, or complex, we do not know what they are. As the 
A's and B's may be various, we may have transitions from 


X to Y. Here is one. Sar 
6 m + Bw. (197) 
Put х= = 2= 22, Then we get 


2" А 
= У ru +i tan rz) 


BS 2 i tan rr) (log 2 ＋ G7) A ir Au tan ru), (198) 


which splits into equations which may be written 
f=u+ Ви, 


14 B A UN 
0- (1 4 В) аа н 


(199) 
(200) 


Whether this be a proper transformation or not, equations 
(197) and (199) are consistent. For with 2 positive and there- 
fore x negative, both equations are true, if (197) is true for гс 
negative as well as positive. But further investigation is 
reserved. 


§ 443. We may derive a power series for the logarithm of wv 
from the binomial theorem 


(1+.)"_ a" 
1 201) 
Differentiate to r. Then S 
a oi 
—log 2 2 0 -G(n- r)). (209) 


In the simpler case of n=0 this is 
-logz22 3 >= cos тт W) (208) 
d T TT 


T TT 


When 7-0 this makes 


- logz = cos тт, (204) 

2° . 

without the zeroth term for "= 0. That is, 
loggz2z-z—li(2-z?)-i(25--5-—.. (205) 


that is, the sum of the logarithms of 1+z and (1+2!) 
according to the common formula. 
In the case r= 1, 


. 206 
log 2 LEX sin rr; (206) 


184 


THE ELECTRICIAN DECEMBER 2, 1898. 


or, putting z = у?, 
a -y—y^—i(y-y?)-4(-3-... (207) 


The two formule (205) and (207) both lead to log z= ġir. 
Differentiating (204) to z, we get 
sin — 
Tyr : 


Е 8 2; (oer — 
2 
Multiply by x and use the result (48); we then reduce to 
О= 2 2’ cos rm. (209) 
O = (IT) - (IT). (210) 


Also (208) seems to give a power series for z^!. But it is 
only a particular form of (209). 
Differentiating (209) to x gives 


0—Zz sin rr. (211) 


Equation (206) may be used numerically. I have also verified 
that the more general formula (208) goes when r =}, the error 
vanishing when & =I. 


(208) 


The т = O case is 


Put y == in (207). We get the well-known 
sin 2—] sin 8z + Jy sin 5z — i (212) 
Again, putting х = є in (208) we get 
m i sin rr 
(os * ) (218) 


which, when r = 0), makes the well-known 
22 = sin z — sin 22 ＋ 1 sin 3z - .... (214) 


Although these substitutions of imaginary for real values 
are successful in the special cases chosen, they are only experi- 
mental, for the theory of generalised functions is in nubibus 
as yet. | К. 


8444. In $488 this formula, equation (80), was arrived at 
from the binomial theorem vid the logarithmic function :— 
( > wg(r)g'(-r-1). (216) 
Put A^ for z and algebrise with unit operand ; then we get 
II- 1). (216) 
Do the same again, and we get 


DANE g(- J) 


((r)? 
Here || is used to indicate a possible or apparent equivalence ; 
it may not be one, or it may. The method is а very speedy 
way of generating new formule, and sometimes gives true 
equivalences, at other times only partial ones. 

Now (217) is easily seen to be incorrect. What about (216), 
then? And is not (215) to be suspected? It may be readily 
tested. Multiply by 1--z. The result is 


* 
l=) — (( r— 182 
Xr or net-2). 
which is identically the same as 
1 zt m M gin TT 
=F -r zu тт” (IS) 
which formula was obtained before equation (48). It asserts 


that «41 = 1, and often turns up as а connecting formula. It 
satisfies the characteristic 7 


(14 z)^u — 0, (220) 
i. e., Au—0, therefore и is constant as regards z. Numerically 


considered, however, it can only be used when z is near to 1. 
When z=1, we have such series as 


("= 1) 4 1 e 4, 


217) 


(218) 


(221) 


т T о | 24 | 
(г=}) 1? n- 118 253 1 (222) 
There is no reason, во far, to doubt (215). 
Passing to (216), see on what the satisfaction of the charac- 


teristic of * by the right member depends, The result is 


d 
0 с; 
x ul тт oC 


If the || can be replaced by =, then (216) will go. Integ- 
rating to 2, 
ar sin 1 


П> 


because it is 1 for a special case, though the left side might be 
a function of r. On numerical testing, v seems to be 1 very 
closely. Thus take =; then «=5 makes 7 =0:9993 by а 
long sum of about 20 terms. But this z may not be small 
enough to show an auxiliary satellitic function, if it exists. 
Now x=2 makes v 21:009 with, and 1:0009 without the l. c. t. 
Again with х= 1, I get 1:068 with and 1:0098 without the I. o. t. 
'The error rule seems to fail here; for example, the last result 
is nearly l per cent. more than the size of the l,c.t. would 
allow. However, passing to = = +, the rule is satisfied, and 
also with z=}, although now the error itself has become 
large. 

Testing (228) in the same way, with the same values of r 
and z, the value 0 comes out right (within the error limits) 
all through. Also with z=8. Unless, therefore, errors in 
calculation are involved, it would seem that the error rule, by 
which the l.c.t. finds the error, is not a complete rule. 

Try with r=}. Неге 


9*(1)21:21690, (1) = 1:10818, 


by the formula (188) above with л = O, and r=}. Applying 
these to (224), with «=2, 1, 4, 1, the results are a little less 
than 1 throughout, and within the error limits. We can say 
that v is certainly closely equal to 1 save when z is small, 
when the l.c.t. is too big for any certain conclusion. 

But that (224) is not a real equivalence is to be seen by 


(224) 


= 0, SAY, 


differentiating it to r. Thus 
v Dx log æ＋ T a(r) zo 
T TT 
Jun E к 
+5 7 5 rm — sin zr 225) 
Where т =0, this reduces to 
2 
„log O- [2-495 +00... | (226) 
é s 
If 
—— 41 — 4 — 8 22 
є E = T a + | (227) 


Here r is zero only when x= œ. Sov |] 1 is only an apparent 
equivalence. The characteristic of v is 


(А +1)rAv=0, (228) 
bau оа аА а 10920 - (2- 12 + ~) } (229) 


where C, or G(0), is brought in to make [. .= O when z= о. 
A and a are functions of r. From the preceding A is 1, and a 
is periodic. To harmonise with (226), we may write 


gis le = 5 + s) - (log «+ 0) |. (230) 


So к= 1 when r is integral and midway between, and is nearly 
1 for any 7, if z is over 1. 

The sine function thus reached may also be utilised thus. 
Equation (228), by (224), means the same as 


* sin 1 


2 5 ae *. (231) 
Divide by m~ вір rr созтт. Then 
т | 2 
LL — me ——.€*sme, 292 
cos vr sin 217 | : (252) 


Comparing with (140), we see that the present investigation 
leads to the generalised * formula which harmonised the 
Bessel functions. Numerically tested, the formula (230) goes 


with z=1, 4, 1. 
$ 445. Passing now to the generalised formula 
Wen Y., 238 
(ir) 5—7 vm) 


First test that W satisfies the 
It therefore involves I, or 


before obtained, equation (58). 
characteristic of I,() identically. 
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K,, or both. But can K, come in atall? W is the convergent 
та r = 0, and is the equivalent divergent 4 Н, when r= 1. 

ow when > is arbitrary, we may, by the use of the corres- 
ponding generalised є series, reduce W to an integral power 
series. But the solution of the characteristic equation of 1, 
in an integral power series was shown to split into two series 
{even and odd terms), which satisfy the characteristic sepa- 
rately, and are, moreover, equivalent. This strongly suggests 
that W does not involve К, at all, but is 1,(z) * periodic 
function of r, which is 1 when r is О and 4. Or, in terms of 
the even and odd series, W = аА +В, where A is I,(z) and B 
is the equivalent series in odd powers as in (44), (45). I tried 
to test this numerically, to fix a and b. But the series to find 
a and b are divergent with wide error limits, so it was no good 
this way. 

In order to detect the satellite, take r=}. The result 
(numerically) is that W is sensibly I, when x is big, but falls 
slightly below I, as x is reduced to 1, 2, 3. Then take x = — 1, 
and test. As æ is reduced W now rises slightly above I, 
This difference, + or — as the case may be, increases as z 
decreases. 

The form of W is therefore probably I,- Ko, as in the case 
of U before, and c has to be found. Finding the result of 
reducing W to an integral power series difficult to manage, 
try another way. Use the ordinary є" series in (288). The 
result is then ТА 


W-Zy'éQ, (284) 
where y = 12? and the step of г is 1, whilst 
$(r) = Qa 3 z^ + } (285) 
r)29gil _ ym | н 
ln - 773 | ды. е PNE 


This is a stopping series, and is convergent, so can be closely 
calculated. With 7 integral, we get I, (х). With r=integer + 1, 
we get a result reducible to 

W = KU, + U_,) = 3H,(). 
In general, (284) makes 

W. AU, + BU_,,, (237) 
where A and В are functions of » to be found. Understand 
that U is the previous U., function, with n = 0, as in ў 439. 

In the case of r=} the result is 


(236) 


Wi = 0:8525 U, ＋ 01460 U. ;, (288) 
where О, (H, -sin 2zr . Ko) (r). (289) 
This makes W. ZH, 1E, (240) 


very closely. Note that (288) is an identity, subject to the 
use of the ordinary e" series; whilst (240) is a conveniently 
substituted equivalence. 
The general identical formula corresponding to (288) is 
W. = U, cos? irr — U_,, sin? br. (241) 
I have verified it numerically for eight values of r, namely, 
O, 4,4, &c., up to 7. Using (289) in it, the result is 
W.21(H,- І зір 277 K,) (2). (249) 
The satellite for W, has only half the mass of that for U,. 
The value of ф (ғ) in (235) is 
$ (r) = [y (3r) cos far]. (248) 
The reduction of W, (involving K,) to an integral power 
series, before referred to, implies that the series, which satisfies 
the characteristic as & whole, does not do so in two inde- 
pendent ways. The expansion (197) above illustrates this. 


Both the even and the odd powers have to be included to 
satisfy the characteristic. The characteristic is 
(рур - 1) K. =0, (244) 
if D=d/dy, and this is satisfied because the odd power series 
when operated upon by (рур - 1) gives - DZ y'[g (r)]?, with 
"= }, whilst the even power series gives + (the same), with 
r=Q. On addition, therefore, (244) is obeyed. 
Of course, when W is expanded in the form (284), it does 
split into two series, as in (241), which separately satisfy the 
characteristic. But it seems that this is the exceptional case, 


And that there is no double satisfaction when the generalised 
& is used. 


The satellitic terms in both cases, U and W, become very 
important when z neàrs the origin. But then the series 
cannot be used for calculation, on account of the largeness of 
the possible error. 80, practically, both U and W are appa- 
rently I,; and the small correction may be eliminated by using 
two values of r; thus, 


I, (2) =4(U, + U_,) =} (W, + W). (245) 


$ 446. If the characteristic be of the third order, its three 
solutions will be all included in one generalised solution, and 
will be separable therefrom by giving special values to r. If 
7 = 0 makes the primary, the other two solutions are likely to 
enter satellitically in the general solution. Similar remarks 
may apply to higher orders, but there is some work to be done 
to investigate fully. | 

The apparent equivalence 


I Y 

000 ( 55 

arises from 11 2 I(z); where D=d/dy, and y 2 4. If we 

change y to Д-!, and algebrise again, with unit operand, we 
obtain : 


(246) 


8 r 
1+у+ X4 +..]р> E =u, 247 
( 6550 ud 
The characteristic is now ; 
(DyDyD - 1)w=0. (248) 


It has three independent solutions. One of them, w,, with 
т = 0, is the left member of (247). All three are included in 
w, Nevertheless, w, || v, is an apparent equivalence. 

Taking r= 4, the original equation (246) is a true equiva- 
lence, but (247) is not. (Besides r=0, 1 and 3 are probably 
the important values.) For w, is a little greater than w, when 
y —1, the ratio being about 0:967. Increasing y improves the 
equivalence; у = 3 and above making v, a little greater than 
wo, the ratio being 1:001 when y —8. 

Going а step further in the same way to the fourth order, say 


(249) 


11 L. 2 : 

(p: 

and comparing iw, with зс, the numerical equivalence is so close 

as to make one think it may be an exact one here specially. 

Still w, is the smaller when y=1, though a trifle greater 

from y — 2 up to 9. 
Passing on to 


ГА |р (250) 


D 
| (7) 
there is a falling off in agreement; for as increases from 
1 to 36, the ratio w,/w, falls continuously from 1:87 to 0:907. 
One more case to show further falling off. Let 
Р r 

, Iz : 
The peculiarity here (and in the last case less markedly) is the 
very large ratio, namely 216, of the coefficient of y* to that of 
y-* in the series 1, whereas the succeeding ratios are quite 
small. This may affect the determination of the error in a 
complete rule. Anyhow the tendency shown in the last case 
is now more marked, for w,/w, falls from 8:8 to 0°75 as y goes 

from 1 to 100. There is equality at about 49. 

The above series of formule are such good apparent equiva- 
lences at the beginning, though so bad later on, that it is 
suggested to examine the formule which arise from the 
equivalence 1 = (rr) -I sin rz, equation (219), in a similar 
way. The first one, turning z to A, and algebrising, is the 
apparent equivalence (224) above, shown to be excellent. 


But others, of the types 
x, /sin rz Y" 


in rr\” 
*. - y к 
т r rr 


(251) 


(252) 


with » integral and greater than 1, are found by a cursory 
examination not to furnish apparent equivalences, at least as 
regards > = 0 and 3. 

(То be continued.) 


[ЕвваТА. $438 : Between (138) and (134) for zig read 185 · 
5441: In equations (184) and (185), for cos read sin; and in 
equation (186) for п} read т}. ] 
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THE LANGDON-DAYIES MOTOR 
WORKS. 


We have had an opportunity of visiting 
the - works of the Langdon-Davies- Electric 
Motor Co., in Southwark-street, and the 
activity that prevails there should quite 
dispel the idea that an alternating-current 
supply station may hope in vain for a motor 
load unless it is prepared to lay down a 
subsidiary continuous-current network. The 
two disadvantages of an alternate current 
motor, viz., its inability to start under & 
heavy load, and the power-factor, are counter- 
balanced to some extent in the Langdon- 
Davies motor by its absence of brushes. The 
power-factor is a difficulty which cannot be 
got over; with regard to the first defect, 
however, the makers rightly point out that 
& gas-engine is in a worse plight, being not 
even self-starting. This article is not 
intended, however, to consider critically and 
at length the merits and demerits of single 
and alternating currents from the supply 
engineers’ or consumers’ point of view, and 
we will confine ourselves to a description of 
the motor itself, and of the works where it 
is constructed. 

Two years ago*.we entered fully into the 
theoretical considerations underlying the 
design of this machine, and it is unnecessary 
to repeat them now. It will suffice to recall 
the fact that the rotating part of the motor is 
merely a number of short-circuited coils 
wound on an iron core carried on the motor 
shaft, while the position and proportions of 
the stator coils are such as to produce a 
rotating field, a starting winding being added 
which is switched off as soon as the motor 
has attained its full speed. From Fig. 2а 
clear idea of the mechanical construction of 
the motor can be obtained. The stator coils 
are wound in slots in the laminated core 
held in the cast-iron carcase of the motor. 
They are insulated from the iron by,a thin 
lining of vulcanised fibre being given to the 
slots, and the various windings are insulated 
from one another by presspan,” or by а 
thin sheet of other insulating material. The 
bearings are a particularly noticeable feature ; 
they are of cast iron, no bushes being used 
within the brackets. The ring lubrication 
used is clearly seen in the figure; slight 
grooves are cut in the bearing, so that the 
oil is kept continuously circulating along 
the shaft and back to the oil bath. The 
rotor coils are embedded in slots milled in 
the rotor core, which is held by a gun.metal 
spider in the customary manner. These 
slots, 16 may be mentioned, are not parallel 
to the shaft, but slant with what may be 
called a one-bar pitch; that is to say, the 
imaginary line joining the front end of one 
slot with the back end of the adjacent one 
is parallel to the spindle. An ingenious 
method is employed to fit the stator without 
the necessity of machining the interior of 
its соге. The stampings are clamped up in 
а '' ig," which has an axle just as the motor 
spindle, and this is held in position in the 
stator frame by the bearing brackets which 
have already been fitted. A cast-iron ring is 
then put on, clamping the stampings in posi- 
tion, and this is fixed to the carease, and the 

* See Zhe Electrician, Vol. XX XVII, p. 247. 
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jig then removed, leaving the stampings clamped concentric with ; and resistances. All the machinery, with the exception, we 
the motor shaft. Before either the rotor or stator are wound, | believe, of one foot-lathe, is driven by Langdon-Davies motors, 
the former is put in position and run for a considerable time | supplied from the London Electric Supply Corporation’s mains 
‘| at 100 volts pressure and 88 «^ per second frequency. The 

iia premises are also lit electrically, and there is a lift driven 


Fig. 6.—Testing a Mutur. Его. 7.—Toffee Grinder and Sausage Machine driven by Langdon-Davies Motor. 


to test the bearings. The air-gap is in the neighbourhood | by a Langdon-Davies motor. A separate transformer and 
of in. Fig. 1 is a view of a 25 н.р. motor, all sizes above | meter is provided for each of these three purposes, The lift 
9 н.р. being built on this, pattern. The frame of this motor | is intended to convey material weighing up to one ton. It is 
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is supported in such а way that the whole machine may be | driven by an 8 н.р. motor, and moves at about 40ft. per 
moved bodily with the loosening of only a single screw, for the | minute, The motor is connected to the winding drum by belt 
purpose of tightening the belt. gearing through а countershaft, the use of an ordinary and a 
crossed belt providing for the changes in direction. As the 
lift is not being used continuously the motor is normally at 
rest, and has first to be run up to speed on a loose pulley. 
The machine shop is in the basement of the building, and is 


Power Factor. 
"d 


Fia 9.—Power Factor and Efficiency of 4 B. H. . Motor. Fic. 11.— Connections of Starting Switch. 


The works of the Langdon. Davies Electric Motor Co. are, | driven by a 8 н.р. and а 6 н.р. motor. The former (Fig. 3) is 
we believe, the only ones in this country which are exclu- | fixed just under the ceiling, and suffices for a planing machi 
sively devoted to the manufacture of motors, their switches and a 12in. lathe; it runs at 2,400 revolutions per minute an d 
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drives the countershaft at about 150. When we inspected the | lacquering the core-dises ; it is said to do this better and 
works the planing machine was working on a moderately | quicker than a paint brush. A 3 B.H.P. motor in the pattern 
heavy casting, and in spite of the cut being of a fair depth it | shop does its fair share of work, driving two lathes, a saw and 
was interesting to note the enormous rise of the current a grindstone. A simple yet convenient switchboard is pro- 
tbrough the ammeter in the motor circuit during the faster back | vided in the testing shop, being fitted with ammeters, 
stroke. It may here be mentioned that every motor on the | voltmeters and wattmeters to measure what is supplied to 
works is provided with an ammeter so that the load may be | the motors, and a Soames absorption dynamometer (see The 
Electrician, Vol. XL., p. 524) is used to measure the output. 
The curves in Figs. 8, 9 and 10 show the efficiencies 
and power factors of three different sizes of motors, and 
, Fig. 11 indicates the connections of the starting switch. The 
E switch is of the change-over type, and is first put to the left, 
T connecting the starting coil directly to the mains and the 
4 running coil to the mains through a resistance. As soon as 
the motor has run up to speed the switch is put over on to 
the right-hand contact, which connects the running coil 
directly to the mains. The motors are always fitted with 
double-width pulleys, so that they may be started on a loose 


Fic. 10. —Direct-Acting Pump driven by Langdon-Davies Motor. 


bserved at any time. The 6 н.р. motor (Fig. 4) is placed cn the | pulley on the counter-shaft and the belt thrown over to the 
foor, 5 dires eight lathes, two milling * two drilling | fast pulley at full speed. The resistance of the starting coil 
machines. The ground floor of the building is devoted to the | and the added resistance to the running coil, however, prevent 
offices of the Company, and the other floors to the winding, | more than the full-load current from flowing at starting. 


Fic. 11. — Dynamo Coupled to Langdon-Davies Motor. 


fitting, testing and pattern shops. АП are light and airy, and In conclusion, we may notice one fact that speaks volumes 
well provided with electric light. Our illustrations give an idea | for the efficiency of the methods employed at the Langdon- 
of the arrangement of some of the shops. One of the machines | Davies works. The prices of the motors are now comparable 
not shown in them is a mangle adapted for the purpose of | with those of continuous-current motors. 
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alternating-current side additional windings between the slip- 


ROTATORY CONVERTERS.* rings and the points where these rings are connected up to the 
| armature winding proper. Fig. 9 illustrates the case of a single- 

PY PROF SIUVANUS Pe THOMPSON: phase converter. Here auxiliary windings (in two parallel 
(Concluded from pige 165.) | circuits) are joined in so as to bring up the 707 volts on the 


| alternating side to 100 volts, so as to make the voltages alike at 

Amongst continental firms Messrs. Alioth, of Basle, have both sides of the machine. To adapt this s l gestion to the case 

been prominent in the application in the industry of rotatory | of a three-phase converter, three sets of auxiliary windings must 

converters, which they designate as commutairices. Mr. R. B. | be intercalated between the three slip rings and the points of 

Ritter, one of their engineers, has kindly furnished many раг- | Connection to the ring winding; these auxiliary windings being 
ticulars of these machines and of their application. , Articles by | chosen, as to number and position, so as to add the des 

him on this subject have appeared in L' Industrie Électrique for | Supplementary voltage. It will be seen that this is equivalent to 

1896. He points out that in the application of these machines | using a mixed star and delta winding; the delta part being that 

to charge accumulators from an alternating-current supply means | Which alone constitutes the true converter winding. It is uni- 

are necessary for changing the voltage as between charge and dis- | formly distributed around the core, and is symmetrically connected 

charge. There are several ways of meeting this need—by the use | to the commutator. : 

| Another solution of the ‘problem, of more limited application, 

lies in во altering the distribution or concentration of the magnetic 

| field at the poles as to change the irregular ratios into more 

regular ones, It was pointed out above that any concentration 

of the field will alter the conversion ratio. For example, the 

ratio in the case of the three-phase converter with sine dis- 

tribution being 61:23 per cent, if the poles are narrowed a 

little, this may be raised to 66:6 per cent., so that a machine 

which is a 300-volt machine on the continuous-current side will 

be a 200-volt machine on the three-phase side. An example of 

this is afforded by a four-pole 55-kilowatt converter constructed by 

the Oerlikon Company, the description of which has been kindly 

furnished by Dr. Behn-Eschenburg. Drawings of this machine 

are given in Figs. 11 and 12, It was designed to receive con- 

tinuous current at 300 volts, and to run at 600 revolutions per 

minute. Its armature is a two-circuit multipolar drum 522mm. in 

diameter, 360mm. long, having 117 slots and two conductors per 

slot. It has four sets of carbon brushes, set at zerolead. It runs 

quite sparklessly at all loads. As originally constructed, the poles 

of choking coils, or of auto-transformers of variable ratio in the | were furnished with pole-pieces (as shown) each of about 72deg. 


alternating side of the circuit, or by throwing in or out of circuit of | span, therefore having a breadth about 80 per cent. of the pole- 

а supplementary armature. The solution preferred by М. Ritter | pitch ; the chord across the tips being 335mm. So shaped, the co- 

is the latter, a small auxiliary continuous-current machine in series | efficient of conversion was found to be 57:7 per cent.. as against the 
with the continuous-current side being either mounted on the same | 61:23 per cent. if sine distribution had been present. When supplied 
shaft or driven by a pulley from it. The desired variations of | at 300 volts on the continuous-current side, its open-circuit three- 
voltage can be obtained by varying the excitation of the separate | phase voltage was only 173 volts. The pole-tips were then cut 
field-magnet provided for this auxiliary machine. A large 100- | away, as shown in Fig. 12, so that the arc of pole-span was reduced 
kilowatt two-phase converter, constructed by Messrs. Alioth for | to a little under S0deg.; the chord across the tips being now 
Geneva, is described in The Electrician of January 8, 1897, with | 228mm., aud the pole-breadth being 54 per cent. of the pole-pitch. 
sectional drawings. This is a- 14-pole ring armature machine, | This had the effect desired of bringing the conversion ratio up to 
having an armature 1 metre in diameter, running at 385 revolutions | 66:6, the open-circuit three-phase voltage being now 200. The 
per minute. Ав it is designed to supply continuous currents to а | ratio of conversion was constant within 2 per cent. at all loads. 

three-wire distribution, it is wound with two independent converter ! Fig. 13 gives a plot of the performance of the machine under 
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Rotatory Converter, Type A, IX., A. 


Continuous-current side as motor for 300 volts, taking about 190 amperes, Three-phase side as generator at 200 volts, yielding 3 x 159 amperes, with frequency, 
20 periods. Core-discs 117 slots, with two conductors per slot. Conductors 234, net section, 2:2 x 1:6 mm, Diameter of core-discs, 520 mm. Commutator 
117 bars, Brush-holders, four sets, with five carbon brushes per set. Revolutions per minute, 600. 


Fic. 11.—Armature of 75 Н.р, Rotatory Converter, by the Oerlikon Company. Scale, 1: 10. 


windings, each capable of supplying 450 amperes at 110 volts; and , different excitations. It will be seen that the ratio of the ordinates 
is furnished with four slip rings, and with a commutator at each | is approximately that of 3:2. Two other points plotted show the 
end. It has an efficiency of 90 per cent. demagnetising reaction due to wattless currents. They affect, of 

The problem of changing into convenient simple ratios the | course, the speed and heating of the machine, but practically have 
awkward percentage numbers which subsist between the voltages | no influence upon its ratio of conversion when the excitation of the 
at the two sides of a converter has engaged the attention of | field magnets is normal. In its original shape, when operated as 
several engineers. Mr. Heldt has describedt an ingenious method | continuous-current motor at 300 volts with an excitation of 
of obtaining any desired ratio by the device of including on the | 2:1 amperes, without load on the three-phase side, it ran at about 

* Paper read before the Institution of Electrical Engineers, Novem. | 470 revolutions per minute. When loaded во as to give out 153 
ber 10, 1898. amperes per phase on an inductionless circuit the speed fell, in con- 

T See Electrical World, Vol. XXVIIL, 68, July 18, 1896. sequence of reactions, to 440 revolutions per minute. At this speed 
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the measurements were: Continuous-current side, 296 volts, 153 
amperes ; on the three-phase side, 165 volts, 3 x 153 amperes. Then 
the output was changed to one of 235 amperes per phase of lagging 
current on a load of induction motors running light. The spe 

went up to 640 revolutions per minute (showing a weakening of the 
field), and the instruments measured :—Continuous-current side, 
298 volts, 32 amperes ; on the three-phase side, 157 volta, 3 x 235 
amperes. To keep the speed, and therefore the frequency, con- 


equally unreal in fact, namely, those of a distribution of sup- 

sed uniform density over a limited arc of polar span. From 

is calculations it may be deduced that the conversion ratio will 
be the same as for the sine-law distribution if the poles are such 
that the breadth of their faces is about 70 per cent. of the pole- 
pitch. If the faces are broader the voltage ratio for a single- 
phase machine will be lower than 707 per cent., and the ampere 
ratio higher than 141:4 per cent. If the pole-breadth is reduced 


Fr6.12.—75 н.р. Rotatory Converter (Continuous Three-Phase), constructed by the Oerlikon Company. 


stant under such conditions, the (shunt) excitation would need to 
be adjusted in accordance with the load and its lag. The pole-cores 
and yoke of this machine are of cast steel, each pole being wound 
with 3,200 turns of a copper wire of 2 sq. mm. section ; the total 
resistance of the shunt winding being 80 ohms. The armature 
resistance from brush to brush is 0:028 ohm. The machine runs 
sparklessly with zero lead of the brushes. It will also run as a 
synchronous motor delivering continuous current sparklessly, with 
or without excitation of the field magnet, and with brushes set at zero, 
or set with either a large forward or a large backward lead. With 
A large backward lead, running synchronously, without excitation, 
At 627 revolutions per minute, giving out 46 amperes at 100 volts, 
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it took in three currents of 155 virtual amperes (largely wattless) 
at about 100 virtual volts at the three-phase side. The reactions 
in this curious case are exceedingly complicated. 

Quite recently Mr. Gisbert Kapp* has re-examined the question 
of the influence on the conversion ratio and on the efficiency of 
changes in the distribution of the flux. With the theoretical case 
of a sine-law distribution he compares analytically other cases, 


* Elektrotechnische Zeitschrift, Vol. X1X., p. 621, Sept, 15, and following 
numbers of Sept. 22 and 29, 1898. 


to 3 of the pole-pitch, or to $ the pole-pitch, the respective voltage 
percentages becomes as in Table VI. :— 


Table VI. 


| Sine law. 


Voltage for Pole ratio, # | Pole ratio, 4 

Continuous current 
Single-phase | 
Two-phase ........................ 
Three-phase 
Four-phase ......... У 
Six-phase | 


M. Routin * has made another study of the effect of varying the 
pole. breadth, in a mathematical Paper, in which also he assumes 
the uniformity of the field beneath the poles. In the Oerlikon 
converter above described the pole-breadth was only 55 per cent. 
of the pitch, yet the voltage ratio was 66:6 ; showing that the field 
does not distribute itself uniformly, but is less concentrated, with 
fringing at the pole-tips. 

Mr. Kapp has further treated the question of the limit of out- 
put for equal heating, for different pole-breadths, and for different 
angles of phase displacement in the currents. When the phase dis- 
placement is zero, the limiting output of a single-phase converter 
armature was (see above) 85 per cent. of that when used as а 
continuous-current armature simply, if the sine law is assumed. 
For pole-breadths of # and 4 respectively Kapp finds this increased 
to 88 and 95 per cent. This is equivalent to saying that if by 
concentration of field one makes the midway coils relatively more 
active, there will be for equal output less heating of the coils next 
to the connectors, and a less total heating. If there is a phase 
displacement such that cos $—0:8 (G = 35deg.), the percentage 
output for sine-law distribution is 69, but with pole-breadths 
3 and $ respectively this is raised to 73 and 80 рег cent. But in 
practice the fringing of the field will reduce these latter values. 
For the more favourable cases of two-phase and three-phase con- 
verters these percentages of output for equal heating of the 
armature are greatly raised. The three-phase converter, assuming 
Sine distribution and no phase displacement, has a limiting out- 
put 134 per cent. of that of the simple continuous-current 
armature, With pole-breadths of $ and 4 the output rises to 
138 and 144 per cent. respectively ; and, if there is a phase 
dislocation such that cos ¢=0°8, to 117 and 126 respectively. 
For a two-phase converter the limiting output of 164 per cent., 
for the case of sine distribution and cos G=1, becomes 167 and 
170 per cent. respectively for pole-breadths of $ and ; whilst, 
when cos $—0:8, these numbers fall to 144 and 153 per cent. 
respectively. 

• L'Éclairage Electrique, Vol. XL, p. 531, June 12, 1897. 
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A four-pole 30-kilowatt two-phase converter, constructed by 
Messrs. Brown, Boveri and COo., has been described to me by 
Mr. M. B. Field, who designed it for that firm. The armature 
is wound according to the scheme shown in Fig. 14. It has four 
poles (two wound, two unwound), and runs at 1,200 revolutions per 
minute, giving a frequency of 40 periods per second. Its efficiency 
is about 90 per cent. The input being two currents, of 415 working 
amperes each, in quadrature at 40 volts, the output is 500 amperes 
at 60 volts. The armature is a cylindrical drum-wound, in 56 slots, 
with two conductors per slot, as a singly re-entrant double winding, 
being cross-connected at the slip-rings to give four parallel circuits. 
At norma! load, the excitation is such as to give a flux-density in 
armature core body of 7,800 lines per square centimetre, and in the 
teeth of 10,700 to 14,900. It runs (as exciter for some two-phase 
alternators) in parallel with some turbine-driven exciters and with 
a two-phase to continuous motor-generator. The ratio of conver- 
sion when running as two-phase motor did nct alter greatly with 
the excitation, as the figures in Table VII. show :— 


Table VII. 
W Vi - i 

Exciting A Volts at e 
current. slip-rings. commutator. percentage. 

2 18˙5 300 | 60°8 

4 54-0 | 55:0 642 

5 410 i 620 | 651 

6 46:5 | 68:5 678 

8 53-0 | 770 | 68:5 

10 56:5 820 68:8 

12 | 590 ` 860 | 68:6 

14 | 62:0 88:5 | 71:0 


It is, however, in America that the converter has found its appli- 
cation on the largest scale, for the purpose of supplying continuous 
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currents for tramway circuits, electric lighting systems, and electro- 
lytic processes from distant power stations, whence the transmission 
is accomplished by polyphase currents at high voltage. These 
high-voltage currents, when they reach the receiving end, are first 

ed through transformers to reduce the pressure to a suitable 
ower voltage, and are then passed through the converters. The 
first large converters of the General Electric Co. were designed by 
Mr. Parshall on the lines of ordinary multipolar continuous-current 
generators, with powerful field magnets, and performed their func- 
tions well. Later, some designs were tried with relatively weaker 
field magnets, on the assumption that, in view of the lesser amount 
of armature reaction, commutation might be effected sufficiently 
well, in spite of a lighter construction. But, though a three-phase 
converter will, without any winding on the field magnets, operate 
by virtue of the armature reactions peculiar to the synchronous 
motor, the regulation in such machines leaves much to be desired, 
and the later designs exhibit a return toward the construction 
usual for multipolar continuous-current generators. By the kind- 
ness of Mr. Parshall and of Mr. Steinmetz, information as to a 
number of such large converters is available. At Niagara, where 
the Cataract Company generates two-phase current at 5,000 volts, 


converters are employed to supply continuous current for certain 
electrolytic processes—for the manufacture of caustic soda, and of 
aluminium. For the Pittsburg Reduction Co.’s aluminium works 
the General Electric Co. constructed a number of large converters. 
The two-phase current is first reduced by transformers to a 
pressure of 115 volts. At this pressure it is led into the con- 
verters, which give out the continuous current at 160 volts ; the 
plant having a total capacity of over 10,000 amperes, equivalent to 
an output of about 2,000 н.р. At Schenectady were also con- 
structed the six three-phase converters of 200 kilowatts each, for 
use in the power house at Brooklyn. As these machines are fairly 
typical of American practice, some information of their general 
construction is of interest. They are eight-pole 200-kilowatt 
machines, running at 375 revolutions per minute, the frequency 
employed being 25. The voltage on the three-phase side is 82:8 ; 
that on the continuous-current side 125, with an output of 1,600 
amperes. The armature is 48in. in diameter, its core-length bei 

7in. between heads. This gives 495 sq. in. of periphe 

surface per kilowatt.* The core-discs have 240 slots, with two 
conductors in each slot. Each lap of the drum winding is over 
30 teeth. The gap measures 0 25іп. from iron to iron. The 
commutator is 36in. in diameter, with 240 bars. The three 
slip-rings are each 18in. in diameter, 3}in. broad, and lin. deep. 
The brushes are of carbon, eight sets of nine brushes each, and 
each brush with 1} sq. in, of contact surface. The brushes on the 
three-phase side are of copper. The flux through each pole-face 
is designed to be 4,380,000 lines at full load, the flux-density in the 
cast-steel pole-cores being then 80,000 lines per square inch. In 
the gap the pole-face density at full load is no lees than 51,300 lines 
per square inch. In the teeth it reaches 135, 600, and in the core-body 
61,300. When running as a converter the brushes have no lead. 
When running on test as a continuous-current generator а lead equal 
to four bars of the commutator was necessary. The pole-breadth is 
64-7 per cent. of the pole-pitch, and the voltage ratio of conversion 
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63:3 per cent. The C? Rloss in the converter armature at full load 
is 3,500 watts ; it would be 6,250 if used as a continuous-current 
generator. The total armature loss as converter is 6,006 watts ; 
as continuous-current generator, 9,130 watts. The temperature 
rise of the armature at full load is 27°C. as converter; as continuous- 
current generator it is 47°C. The temperature rise of the com- 
mutator at full load is 36°C. as converter ; as continuous-current 
generator, 52deg. 

Another three-phase converter, also constructed at the Schenec- 
tady works, is a 16-pole, 600-kilowatt machine, running at 
188 revolutions per minute. Та this machine the pole-breadth 
is 72 per cent. of the pole-pitch, yet the ratio of conversion 
is 71:8; the voltages at the respective sides being 115 and 
160. The armature diameter is 100in., the core-length 8°25in., 
giving 4°3 sq. in. of peripheral surface per kilowatt. The 
temperature rise after 17 hours with a conversion output of 575 
kilowatts was 15°C. in the armature, 23°C. in the field magnets. 
The average flux-density in the gap was 69,000 lines per square 
inch. To the same class of machines belong the four three-phase 
converters recently designed by Mr. Parshall (Fig. 15+) for the 
Central London Railway. These are 12-pole 900-kilowatt 
machines, running at 250 revolutions per minute, Each weighs 


about 30 tons; and their guaranteed efficiency will be 95 per 


* The number of square inches of peripheral surface per kilowatt of 
output gives a basis for estimating to what degree in the design of an arm- 
ture the specific utilisation of its materials has been carried. Modern 
dynamos of over 100 kilowatts output have from 4in. to 12 sq. in. per kilo- 
watt. Old and small machines vary from 10 to as many as 25 sq. in. 
per kilowatt. In this estimate, the workiug part only of the peripheral 
surface is counted, being the length round the periphery multiplied by the 
total (gross) thickness of iron parallel to the shaft. These values apply to 
alternators and motors as well as to continuous-current dynamos. 

t This cut is reproduced by the courtesy of Engineering, from the 
description given in that journal of the Central London Railway. 
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cent. at full load, 93 per cent. at half load. They are designed 
to take in their three alternating currents of 1,800 virtual amperes 
each at 310 virtual volts; the output on the continuous-current 
side being at 550 volts. The armature in each is a multipolar 
drum with 452 slots, and two conductors per slot ; and, being lap- 
wound, has 24 circuits in parallel. It is connected down at 18 
symmetrical points to the three slip-rings, there being six such 
connectors to each ring. Owing to the conditions imposed by 
the relations between voltage, speed, and size, it has been the 
practice in the States to desiga converters to operate at a frequency 
of 25, or at most 30, periods per second. But some of the General 
Electric Co.’s converters have been constructed for frequencies as high 
as 60, so as to be capable of being operated from lighting circuits. 
One such, a 16-pole 400 kilowatt two-phase converter, running at 
450 revolutions per minute, has been recently described in the 
Electrical World (May, 1898). 

One difficulty which has been experienced when operating 
converters in their application on the large scale—a difficulty 
which could hardly have been foreseen from the working of small 
isolated machines—is a tendency for them, when grouped in 
parallel, to set up a see-sawing interference of slow period, 
probably in consequence of armature reactions, similar to those 
which in certain types of alternators trouble their parallel running. 
Another puzzling defect is a similar tendency to hunt, observable 
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Fid. 15.—Three-Phase Converter, designed by Mr. Parshall for the Central London Railway. 


when two converters are arranged in series at the two ends of a 
long three-phase line for the purpose of feeding continuous 
currents from one point to another. The cure for these troubles 
will probably be found in an analagous treatment to that adopted 
for securing good parallel running in alternators, namely, careful 
design, so as to prevent armature reactions from unduly distorting 
the magnetic field. But the point demands further investigation. 


Before quitting the subject of converters, it is but right to refer 
to the existence of another class of rotating machine for effecting 
the same aim, and to which, for distinction, the name of permu- 
tators may be allotted. In this category are comprised those 
machines in which alternating currents (of one, two, or three 
phases) are first transmitted through a stationary part of the appa- 
ratus (a species of transformer), where they create in a re-entrant 
sectional winding a series of alternating currents which differ from 
one another in phase by small successive phase-angles ; these cur- 
rents being then led offto a commutator and commuted, section by 
section, into a continuous current. To fix ideas, consider Fig. 16, 
which is adapted from a recent article by Dr. J. Sahulka, in the 
Zeitschrift für Elektrotechnik. The lower part of the diagram 
represents the stationary transforming apparatus, having three 
pairs of projecting poles, wound with three circuits, A A’, BB’, 
and CO', to which are brought the three-phase primary cur- 
rents. The action of these three-phase currents is to pro- 
duce travelling polarities along the row of poles, and induce 
electromotive forces in the coils wound around the portion of the 
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core above the six pole-faces. This winding, it will be observed, is 
electrically the precise equivalent of a Gramme ring. In an 
ordinary Gramme dynamo the ring revolves between two poles, 
Here, instead, the two polarities travel past the re-entrant 
winding. Under these circumstances, seeing that the commutator 
stands atill, it is necessary that the brushes should be rotated 
synchronously in order that they may collect the continuous 
current. An apparatus essentially upon this principle was 
patented* by Zipernowsky and Deri in 1888, the brushes of 
this machine being rotated by a synchronously revolving un- 
wound field magnet. How sparking was obviated does not 
appear. A further development in permutating machines was 
made by Messrs. Hutin and Leblanc, who turned the difficulty of 
the revolving brushes by the following device :—Upon the shaft of 
the synchronous motor is fixed the commutator and a series of 
slip-rings equal in number to the bars of the commutator, so that, 
though the commutator revolves, each segment may still be in 
connection with its corresponding point on the stationary re- 
entrant winding. The brushes may then be fixed as in ordinary 
machines. In L’Electricien of April 21, 1894, a detailed account 
is given by M. Aliamet of the further ideas of these inventors. 
It appears that 18 slip-rings are necessary in practice. A further 
account of an installation at Epinay is given by M. Guilbert in 
La Inmiére Electrique of June 16, 1894. The sole advantage of 
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machines of this type seems to be that they can transform and 
convert the three-phase currents from a high voltage without 
requiring the interposition of any other transformer. Their 
disadvantage in requiring many slip-rings is obvious. It is also 
very doubtful whether under varying conditions of use the 
sparking would not be excessive. Nevertheless, this type of 
converting machine is well deserving of the further attention of 
engineers. Probably there are cases where it is to be preferred 
to either the motor-dynamo group or the rotary converter 
proper. The motor-dynamo can transform the voltage as well as 
change the species of current. The converter can change the 
species of current, but only by adopting a fixed ratio of voltages. 
As it is inexpedient to operate a commutator at voltages over 
1,000, the converter cannot be used in conjunction with a high- 
voltage polyphase transmission, except by the addition of a step- 
down polyphase transformer. It then becomes a question whether 
it is chesper (regard being had to efficiency of operation as well 
as to prime cost) to instal the converter with the step-down 
transformer, or to substitute a pair of coupled machines as motor- 
dynamo. Experience shows that, at any rate in cases where the 
frequency of the supply is already sufliciently low, the former is 
generally the more economic. But it is quite probable that there 
are cases where the economic conditions of the problem may point 
to the permutator as affording a solution preferable to either 
motor-dynamo or converter. 

* Specification No. 12,856 of 1898. 
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A THREE THOUSAND KILOWATT DYNAMO. 
(Communicated.) 

The rapid development of electric power for various p has 
made a demand for larger and larger units in the generating 
stations where this power is produced. A few years ago generators 
of 100 to 200 kilowatts capacity were considered enormous machines. 
There soon appeared, however, direct driven generators of 750 kilo- 


k So 
Fia. 1.— Frame of 3,000 Kilowatt Machine. 


Fic. 2.— Field Magnet Cores and Spools. 


watts, to be used in large railway plants in such cities as Chicago, 
Boston, St. Louis and Brooklyn. At the World's Fair, in 1893, the 
first 1,500 kilowatt generator made its appearance in the Intramural 
railway station. This machine was then considered a monster. 
This unit was soon adopted for many of the large street railway 
stations, notably in Chi and Boston, and finally machines of 
1,600 kilowatt were p in the Kent Avenue Station in Brooklyn. 


UME 


i Via mi 


alternating-current machines built for the Cataract Construction 
Co., at Niagara Falls, have an output of 5,000 н.р. each, while 
the monster ordered by the Boston Elevated Railway Co. has an 
output of but 4,000 H. 7. Nevertheless the 4,000 н.р. machine 
being built by the Walker Company is much larger than the 
alternators in use in the Niagara Falls power house, as the speed 
of the Boston machine is 75 revolutions per minute, while that of 
the Niagara machines is somewhere in the neighbourhood of 300 
revolutions per minute. 

As the construction of this 4,000 н.р. generator marks an era in 
the development of dynamo-electric machines, it may be interesting 
to electrical engineers, and those using electrical apparatus, to know 
its dimensions and general design. The total weight of the com- 
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Ета. 5. — Armature Spider. 


plete machine is 111} tons. The frame is made of cast steel, and 
is circular in form, the diameter over all being 21ft. Vin. The 
weight of the frame alone, without the field-magnet cores for 
magnet spools, is about 25 tons. To the inside of the magnetic 
ring or frame are bolted 24 laminated steel magnet cores or pole- 
pieces, the total weight of which is about 15 tons. The inside 
diameter of the bore of these pole pieces, completed, is 15ft. бір. 
The magnet cores are each provided with net spools, wound 
with shunt and series coils, in the usual way. The le pieces are 

ed to hold the magnet spools in place, and each core is 
bolted by four 3in. bolts to the inner surface of the magnet frame. 
The magnet frame is divided in halves, on a horizontal plane, and 
is mounted upon the foundation plates in such a manner that the 
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Fie. 4.— General Arrangement of 5,000 Kilowatt Generator. 


Still later Louisville, Ky., purchased a 2,200 kilowatt generator. 
The Metropolitan Street Railway Co. of New York has recently 
placed an order for a number of 2,000 kilowatt alternating machines, 
and but a few months ago the Boston Elevated Railway Co., which 
succeeded the West End Street Railway Co. of that city, gave to 
the Walker Company of Cleveland the order for a 3,000-kilowatt 
machine. 

All of these large machines are made to run at the very slow speed 
of from 75 to 80 revolutions per minute. It is true that the 


whole frame may be made to slide lengthwise of the engine shaft 
far enough to uncover the armature windings, or to allow the 
individual magnet cores or field spools to be removed without 
separating the magnet frame. 

he armature spider of this machine is an interesting part of its 
construction. It is made in halves, like the hub of a dywheel, to 
be bolted together upon the shaft of the engine after it reaches its 
destination. If it had been made in one piece no railway car could. 
be found large enough to ship it from Cleveland to Boston. The 
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armature hub weighs complete about 20 tons, and has an outside 
diameter before the laminations are in place of 13ft. After the 
engine is upon its foundations in Boston this armature spider will be 
mounted upon the engine shaft, which is iteelf 37in. in diameter. The 
laminations which form the armature core, the total weight of 
which is about 15 tons, will then be built upon the periphery of 
the armature spider. The slotting in the armature laminations 
will register accurately and provide, when completed, 594 slots. 
Insulation and windings will then be fitted into the slots and con- 
nected with the commutator. 

The commutator itself is made up of 1,188 bars, and is 105in. in 
diameter. It is divided into halves for the purpose of shipment 
and ease of handling, and will be placed upon an extension of the 
armature hub after the latter is secured to the engine shaft. The 
great flywheel of the engine will be bolted directly to the arma- 
ture hub near its periphery, in order that the regulating force of 
the wheel shall not be transmitted wholly through the shaft of the 
engine. This will relieve the armature shaft and its keys from the 
enormous strain to which they would otherwise be subjected. 

The machine has been most carefully designed and an unusually 
large factor of safety provided for every part subjected to 
mechanical or electrical strain. Because of this the machine will 
be able to take twice its normal load for short periods of time with- 
out injury, and to carry a 50 per cent. overload for several hours. 
The greatest care has been taken to secure from the generator a 
higher percentage of efficiency than has thus far been attained in 
units of large size. 

There seems to be no limit to the capacity to which these large 
generators can be carried. The development that has taken place 
thus far is an interesting study in view of what must ultimately 
come when we are compelled to provide means for the transmission 
of power for those large schemes of propulsion which are awaiting 
the application of electricity in place of steam. What will be the 
limit to the size of machines required when our main-line steam 
railways are operated by electricity ? 


INSTITUTION OF ELECTRICAL ENGINEERS REYISED 
ARTICLES OF ASSOCIATION. 


At a Special General Meeting of Members only, held on 
November 8rd, a revised set of Articles of Association were 
considered and passed, and at a subsequent Special General 
Meeting on November 18th, this resolution was duly con- 
firmed. The new Articles come into force on January 1, 1899. 
The following are some of the more important alterations 
and additions; in some cases the new and the old Articles 
are arranged in parallel columns to facilitate comparison :— 

Abreviated Titles. 

9. The authorised abbreviations indicating the clasa in the Institution to 
which any honorary member, member, associate member, associate, or 
student belongs shall be as follows:—For an honorary. member, Hon. 
M. I. E. E.; for à member, M. I. E. E.; for an associate member, A. M. I. E. E.; 
for an associate, A. I. E. E.; and for a student, Student I. E. E. 

Diplomas. 

10. Subject to such regulations as the Council may from time to time 
prescribe, tle Council may issue to any member or associate member a 
certificate showing the class to which he belongs. Every such certificate 
shall be according to the form F in the schedule, or such modification 
thereof as may from time to time be approved by the Council, and shall 
remain the property of, and shall on demand be returned to, the 


that the Council consider 
his admission to member- 
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such responsible position or positions, or 
shall have so practised on his own account 


ship would conduce to the that he has acquired sufficient eminence in 


interests of the Institution. 


10. Associutes shall, ex- 
cept in the case of those 
transferred from the class 
of students, be persons of 
more than 21 years of аде; 
and all associates, whether 
so transferred or not, shall 
be persons who are con- 
nected with electrical or 
telegraphic science or engi- 
neering, either professionally 
or otherwise, or who are so 
intimately associated with 
electrical or telegraphic 
science that the Council 
consider their admission as 
associates would conduce to 
the interests of the Institu- 
tion. 


the said profession, during & period or perioda 
which, singly or in the aggregate, shall 
amount to seven years ; or 

(c) being an associate member, he shall 
have gained the senior premium in any year 
for a paper read at an ordinary general 
meeting of the Institution ; or 

(4) he shall be so prominently associated 
with the objects of the Institution that the 
Council consider his admission to member- 
ship would conduce to its interests. 

15. Associate Members.—Every associate 
member shall be either an electrical engineer 
or an electrician, and shall be at least 25 
years of age, and, whether admitted by elec- 
tion or by transfer, shall come within one of 
the following descriptions :—(a) He shall 
have been on the ister as an associate 
on December 31, 1898; or (b) he shall 
have been educated as an electrical engineer 
or electrician in a manner which shall satisfy 
the Council, and either (1) he shall have had 
subsequent employment for at least two 
years in a responsible situation as an elec- 
trical engineer or electrician, and shall be 
actually engaged in such a situation at the 
time of his application for election or trans- 
fer ; (2) he shall have been engaged for at 
least five yeara in one of the branches of 
electrical engineering, and shall be actually 
so engaged at the time of his application, and 
shail afford satisfactory proof to the Council 
of his fitness for election ; or (3), being an 
associate, he shall have gained a premium in 
any year for a paper read at an ordinary 
general meeting of the Institution. 

15. Associates.—Associates shall be per- 
sons, more than 21 years of age, who are 
interested in, or connected with, electrical 
science or engineering or who are so asso- 
ciated with the application of electricity that 
the Council consider their admission as 
associates would conduce to the interests of 
the Institution. 


The qualifications for foreign members and honorary mem- 


bers remain the same. 


A student may not remain in Ше. 


| time. 


Institution. 


Qualification and Election of Members, Ёс. 


OLD ARTICLES. 

9. Members. Every Mem- 
ber shall come within one of 
the following descriptions :— 

(а) He shall have been 
regularly educated aa a 
telegraph engineer, or elec- 
trical engineer or electrician 
(according to the usual 
routine of pupilage), and 
have had subsequent em- 
ployment for at least five 
years in responsible situa- 
tions ; 

(b) Or he shall have prac- 
tised on his own account in 
the profession of a telegraph 
engineer, electrical engi- 
neer, or electrician, for at 
least two years, and have 
acquired a degree of emi- 
nence in the same ; 

(c) Or he sball be so inti- 
mately associated with elec- 
trical or telegraph science 


NEW ARTICLES. 

12. Members. Every new member (i. e., 
members not on the register as members on 
December 31, 1898) shall, whether admitted 
by election or transfer, be at least 25 years 
of age, and come within one of the following 
descriptions: 

(а) He shall have been educated as an 
electrical engineer or electrician in a manner 
which shall satisfy the Council, and either 
(1) shall have had subsequent employment 
in the application of electricity for at least 
five years in situations of superior responsi- 
bility, and shall be actually engaged in such 
a situation at the time of his application for 
election or transfer, or (2) shall be in practice, 
and shall have practised on his own account 
in the profession of an electrical engineer or 
electrician for at least five years, and shall 
have acquired sufficient eminence in the 
same; or 

(5) being, either in a position of superior 
responsibility, or in practice on his own 
account in the profession of an electrical 
engineer or electrician, he shall have held 


student class for longer than three years, unless he has not 
attained the age of 22 (not 21 as formerly), at the end of that 


Formerly, every candidate for election into the Institution 
(except as honorary member) needed only a proposer and 
seconder, both members. Now :— 

If he be proposed for election to the class of members or of foreign mem- 
bera, by three members or by two members and two associate members ; or, 

If be be proposed for election to the class of associate members, by two 
membera or by one member and two aasociate members ; or, 

If he be proposed for election to the class of associates, by two members 
or by three associate members or associates. 

This rule may, however, be waived in the case of candidates 
residing abroad, if they be nominated by the Local Honorary 
Secretary and satisfy'the Council asto their eligibility. Students 
need only one member as proposer. 

As regards transfers, the old rules read :— 

The Council shall decide upon the application fur transferring any 
candidate from one class to another. 

In the new Articles the following is added :— 


but, except as hereinafter provided, every candidate for transfer to any 
class shall be duly nominated for such transfer, in writing and from 
personal knowledge, by two members; and his candidature shall be 
supported,in writing, by as many members, associate members, or associates 
as would have been required by Article 18 had he been a candidate for 
direct election to the class to which he seeks to be transferred. [Ехсері- 
ing that an associate who shall have been on the register as an associate 
on December 31, 1898, and who can prove to the satisfaction of the 
Council that he is duly qualified according to the preamble of Article 13, 
may be transferred to the class of associate members on receipt of his 
personal application alone, in writing.] 

Facilities are also given to candidates abroad, as in the 
the case of election. | 

Contributions to the Funds. 

The yearly contributions to the funds remain the same for 
those who are already connected with the Institution, and do 
not wish to be transferred. For those elected after Decem- 
ber 81, 1898, the existing subscriptions in pounds are to be paid 
in guineas, with the exception of students whose annual suh- 
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scription is raised from a half to a whole guinea. The 
entrance fee for members is raised from £3 to 8 guineas, and 
for associates diminished from 80s. to 1 guinea. Associate 
members are to pay 2 guineas entrance fee, and a like sum 
as annual subscription. As before, lower fees are payable by 
those living abroad nine months in the year. Associates now 
transferred to associate membership will have to pay 12s. to 
make up the 2 guinea entrance fee, and pay the annual 
2 guineas subscription, just as newly-elected associate members. 


The fees for life-membership have been considerably raised 


OLD ARTICLES. 

25. Any member elected 
before December 31, 1891, 
may compound for his annual 
subscription by the payment 
to the Institution in one 
sum of £21 if resident in 
the United Kingdom, or, if 
resident abroad, by the pay- 
ment in one sum of £10. 
Any member elected after 
the said date may compound 
by the payment in one sum 
of £25 if resident in the 
United Kingdom, or, if resi- 
dent abroad, by the payment 
in one sum of £10. Any 
associate elected before De- 
cember 51, 1891, may com- 
pound for his annual sub- 
scription by the payment 
in one sum of £10; or, if 
elected after the said date, 
by the payment in one sum 
of £12. 10s. if resident in 
the United Kingdom, or of 
£10 if resident abroad. Any 
foreign member may simi- 
larly compound by the pay- 
ment in one sum of £10. . 
- 22. An associate resident 
in the United Kingdom who 
has compounded by pay- 
ment of £10 shall, if trane- 
ferred to the class of mem- 
bera before December 31, 
1891, pay either an additional 
composition of £11 or an 
annual subscription of £1. 18. 
If transferred after the said 
date, he shall pay either an 
additional composition of 
£15 or an annual subscrip- 
tion of £2. 


NEW ARTICLES. 

28. Any member, associate member, 
foreign member, or associate may, after 
December 51, 1898, compound for his 
annual subscription by the payment to the 
Institution in one sum of £42. Pro- 
vided that if any such member, associate 
member, foreign member, or associate has, 
as a member, associate member, foreign 
member, or associate, paid to the Institution 
or its predecessors more than ten annual 
subscriptions, such sum of £42 shall be 
reduced by the deduction of £1. 1s. 
for every year after the tenth year during 
which he shall have paid such annual sub- 
scriptions. . . . Provided that any existing 
member, foreign member, or associate may, 
until the date of the annual general meeting 
in 1899, compound upon the terms specified 
in Article 25 of the existing Articles of 
Association. 


30. An associate resident in the United 
Kingdom who has compounded by payment 
to the Institution or its predecessors of £10 
or of £12. 10s. shall, if transferred to the 
class of members before December 31, 1891, 
рау an annual subscription of £1. 1s.; if 
transferred after the said date and before 
December 31, 1898, pay an annual sub- 
scription of £2; or, if transferred after the 
last-named date, either directly to the said 
class of members or after passing through 
the class of associate members, he shall pay 
an annual subscription of £2. 2s. ; if trans- 
ferred to the class of associate members, 
г. shall рау an annual subscription of 

lds. . . . 


Annual General Meeting. 
The Annual General Meeting is to be the last meeting of 
the session (on or about: June Ist) instead of the meeting next 
previous to Christmas Eve. | 


Local Sections. 


` 65. The Council may, at their discretion, upon receipt of a request to 
that effect from a sufficient number of honorary members, members, asso- 
ciate members, foreign members, or associates, resident in any district, 
create a local section of the Institution in such district, and they shall 
also have power to dissolve such section at any time after it has been 


formed. 


66. Each local section shall be constituted, and ite affairs shall be carried 
op, in accordance with the rules and regulations to be laid down from 


time to time by the Council, and it shall elect annually for its chairman 
or president a member of the Institution, who, during his period of office 
as chairman or president of the section, shall be ех-ойсіо a member of 
Council, 
. . 67. The Council may, at their discretion, upon receipt of a request to 
that effect from any local society with objects kindred to those of the 
Institution, arrange for the union, alliance, or incorporation of such society 
with the Institution ; and may also, if they think fit, remit or reduce the 
entrance fees of the members of such society at tbe time of union, alliance 
or incorporation. 


The Council are empowered to publish Papers read at the 
meetings of the local sections, just as in the case of Papers 
read at ordinary meetings. 


Copyright of Papers. 


75. Every Paper presented to the Institution, and accepted for reading 
or for publication in the Journal, and the copyright thereof, shall be the 
property of the Institution, unless there shall have been some previous 
arrangment to the contrary. But the Council, in such cases as they may 
think fit, shall have power to release or surrender their rights in respect of 
any such Paper, or the copyright thereof. 


Common Seal. 

76. The Council may provide a common seal of the Institution, and 
make rules for the safe custody of the same, and for the use thereof, and 
it shall never be used except by the authority of the Council previously 
given, and in the presence of two members of the Council at the least, who 
shall sign every instrument to which the seal is affixed, and every such 
instrument shall be countersigned by the secretary, or some other person 
appointed by the Council. 

77. The Institution, acting by the Council, may exercise all the powers 
given by the Companies’ Seals Act, 1864. 


ELECTRICITY WORKS ACCOUNTS. 


The Newcastle and District Electric Lighting Co. (Limited). 


Our tables this week present the analyses of the accounts of 
the Newcastle and District Electric Lighting Co. and of the 
Norwich Electricity Co. :— 

The electric lighting undertaking of the former Company 
started working in January, 1890. Good progress continues 
to be made in almost every respect—viz., in custom, economy 
of working and in the financial results. 

The authorised share capital of the Company stands at 
£100,000, while the borrowing powers are to the extent of 
half the paid-up capital. The share capital paid up and 
received is £60,501, and the loans stand at £8,900, making a 
total received capital of £69,401. Up to December 31st last 
the total expenditure had reached £76,799, representing 260-4 
per kilowatt of generating capacity of plant installed. 

During 1897 an equivalent of 5,000 8-c.p. lamps had been 
added to the circuit, raising the total lamp connection to 
88,000 (8 c.p.). The output for the year was 600,972 units 
sold, being an increase of 18 per cent. over the output of 1896. 

While the nominal price charged has not been altered, the 
average price obtained has risen from 4:44. to 4:54. per unit. 
Economies in the management and property charges have, in 
spite of increased works costs, reduced the total costs from 
2:994. to 2°26d. per unit. Generation costs have decidedly risen. 

A working profit of £5,675, representing 8:04 per cent. of 
the mean expended capital, has been made. Out of this and 
the balance of £140 from 1896 £600 has been carried to the 
depreciation fund, £282 to the reserve fund, and £522 paid 
as interest on loans, leaving a balance out of which a dividend 
of 74 per cent. per annum has been paid. 

An idea of the progress which has marked the undertaking 
may be gathered from the following record of the output :— 
In 1891 the number of units sold was 206,000 ; in 1892, 
290,500 ; in 1898, 888,500 ; 1894, 431,000; 1895, 472,000 ; 
1896, 541,189 ; and in 1897, 600,972. 


The Norwich Electricity Oo. 

Starting supply in October, 1898, the Norwich undertaking 
has completed its fourth year of working. 

The total authorised capital is £100,000, of which £71,150 
has been received, £45,650 from the paid-up share capital ; 
£19,500 upon the Four per Cent. Debenture Bonds, and 
£6,000 by a bank loan. The total expenditure as capital has 
amounted to £79,502, or about £89 per kilowatt capacity. 
During the year 221 consumers have been connected to the 
mains, thus raising the equivalent 8 c.p. lamp connection from 
21,000 to 29,000, or 88 per cent. The corresponding output 
was 572,000 units sold, representing an increase over that 
of 1896 of 31 per cent. An average price per unit of 4:86d. 
has been obtained, as compared with 5:29d. for 1896. The total 
costs per unit have fallen slightly through economies in works 
costs since the management and property charges have risen. 

Owing to the reduction in the revenue, the ratio of costs to 
revenue has risen slightly to 41:2 per cent. However, a work- 
ing profit of £6,801 has been made, and this, together with 
£444 from 1896, has enabled £2,500 to be set aside to the 
depreciation fund, £1,000 to the reserve fund and £805 to be 
paid as interest on loans. A balance available for distribution 
has thus been left of £2,940, out of which a dividend of 54 per 
cent. for the year has been paid, and £452 carried forward. 

To promote custom, the Directors have introduced a system 
of free wiring, charging to customers so acquired 8d. and 4d., 
instead of 7d. and 814. per unit. Motors are also supplied on 
the three years’ hire-purchase system. During 1897 20 addi- 
tional motors, representing an aggregate of 60 н.р., were con- 
nected, being a larger increase than that of any preceding year. 


Undertaking Worked 5 „ö! 
Date of Commencement of Supply. 


System of Supply  ..ccccrcccoescscscvecsaccenservessmeces 
Chief Engineer . — M —— - 


NEWCASTLE-ON-TYNE. 


1890. 
Alternate-current transformers. 
W. D. Hunter. 
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The Newcastle and District Electric Lighting || The Norwich Electricity Company. | 
[Co., Ltd. 


|. 197 
© NORWICH. 
1893. 
ó-wire continuous-current, with bat: егіев. 
Е. М. Long. 


YEAR ENDED DEC. 31, 1896. DEC. 31, 1897. DEC. 31, 1896. DEC. 31, 1897. 
QUANTITIES— 
Units generated . Id EE 900,197 1,041,729 542,000 702,000 
Hg О. c EC RR fer ири дазыл ЭРИ 541,139 0 436,050 572,000 
n sold to consumers cere өе» m oas o me m 561,222 436,050 572,000 
„ sold for public lighting, &c. .......- н 39,750 i nil 
” used on works s.s... —— —„— ———— T 41,997 чү 
UNITS SOLD PER 8 C.P. LAMP CAPACITY — 13˙6 151 19°80 20°57 
Maximum supply demanded .............—..- sas ̃ 460 kilowatts 559 kilowatts 536 kilowatts * 660 kilowatts * 
Number of public PPP 10 are i nil 
Number of consumers eee — 675 896 
Connections to mains in 8-c.p. lamps 33,000 21,000 29,000 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. 39,700 22,000 27,800 
CAPACITY OF PLANT IN KILOWATTS, „me s e oan sos sas > o 1, 270 03 890 
Per kilowatt ‚ Рег kilowatt Per kilowatt Per kilowatt 
CAPITAL— Total. capacity. Total. capacity. Total, _ Capacity. | тош. | capacity, 
AUTHORISED (TOTAL) —.—.—.—.——.— 2197529 | 21004 18130250 | £1026 e100 000 | £142 — (£100,000 | £112 
Bh sc ccacesddecucsssessncenconss —  —— оо 0,000 78:8 100,000 78˙8 50, 0C0 711 £0, 000 56˙2 
Loan (including Debenture charges). =s» 127522 21˙65 30,250 * 23˙8 50,000 71˙1 50,000 56˙2 
RECEIVED (TOTAL) .......... . 04004000000 00969 63,944 504 69,401 54:6 62,550 89:0 71,150 79:9 
„ RODRIG сео chests nave vno dione die eq ho босно —Á 55,044 455 60,501 47:6 45,050 61:5 45,650 513 
Loan (including Debenture сһагдев)................ 8,900 701 8,900 701 19,500 278 25,600 287 
AUTHORISED BUT NOT YET RECEIVED (TOTAL)... | 63578 50°0 60,849 479 37, 533 28,850 324 
Share (unissued) ........ ——— 820 0:646 820 0:646 6,950 9:89 4,550 4°89 
Share (uncalled) ))) . ————— —— 44,1356 54"7 58,679 50°46 — — «> — 
Loan (including Debentures) ........—.....—.—.- ьн. 18,622 14:66 21,550 16:80 30,500 454 24,£00 27:5 
REPAID (TOTAL) ................. — 009 cen өйө cas pen ous — — — — — — — — 
RESERVE OR SINKING FUND ... a ooe satsat ven ore pus oun om 718 0:566 1,000 0788 — — 1,000 112 
DEPRECIATION FUND  ......« sme ome s me .. 4,000 315 4,600 3°62 4,000 5:69 6,500 730 
EXPENDED (TOTAL) ............. ...... 64,505 50˙8 76.799 60˙4 65, 662 934 79,502 89˙3 
eee e 6,615 5˙20 10,518 8:28 12,699 181 14,621 164 
o ————— ÀÁ —— 41,2359 32˙5 47,130 57 ˙1 26,833 58:2 55,495 59:9 
MET E PTA TEN —————Ó! 15,916 12:54 18,417 p 24,183 353 29,388 55°0 
Miscellaneous ................... —— een oan о. 735 0:579 735 ‘579 1,948 2°77 — — 
BALANCE OF CAPITAL ACCOUNT. n. mes sun sms nan — – 7,3984 — 5 82 – 8,112} —443 — 1,4927 —841 
,,REVENUE- pO Й ˙ — ‚ ‚—‚—‚— ‚̃̃ eum 1... о. „Саң ert 
ТОТА олон /——————— | 00,941 44104. | £11,326 45254. | £9,613 5:290d. | £11,578 4'862d. 
Субан, from KUDDIY. ise cae canvas ito vsu sap estado Lon epo edo 0v 9,3274 41404. 10,6624 4-260d. ,205 5°070d. 11.423 4-793а 
> meters, ECC 612 0:2724. 664 0°265d. 0°143d. } . 58 
й public lighting . eee eee — — — — — — = — 
* erh eee eee — — -— 29 00164. 12 0`0054 
miscellaneous sources 5 00014. 1 — 120 00664. 142 0:060d 
EXPENDITURE OUT OF REVENUE— , 
r ЭЛДЕ eee | 20,16) 22904. | £5,651 2:2b7d. ||| £3,863 21254. | £4,776 2:003d. 
WORKS 00878........ о2о, N 3,633 1 611d. , 150 16584. 077 16944. 3,550 14904. 
Generation of electricity ...... “т /——— — 3,189 393d, 8,62% 1'447d. 2,752 I'5lód. 8,550“ 1'490d. 
Fuel (including cartage, &c.) ....... — Á—— 1,588 0:616d. 1,629 0°651d, 1,338 0°726d. 1.819 0-764d. 
Oil, waste, water, stores . —— 416 0°185d, 495 0:1984d. 137 0°075d. } , 
Wages at station TUTO rn (——— ces 1,050 0:466d. 1,090 0°436d, 749 0°412d. 1,011“ 0:424d. 
Repairs and maintenance at station . . 285 0:127d. 407 0:163d. | 5284 0:291d. 7204 0°302d, 
Distribution c A 494 Od. 528 0°2114. 325 0°1794. -— — 
Wages, .es ese covisdvess —ü—N rr rn ht m n 494 0:219d. 528 0211d. |[ 325 0°179d = wt 
Repairs, renewals of mains, &c. ....... КОРЛАН - - – — } é 
Publio ligMing....— sss eere T€— sse 22 2 днде — — — — — — 
Fee (—Á— —— — — — — = — 
0 ͤ 0 690004004504 — — — — 
e AND PROPERTY CHARGES............... 1,527 0:678d. 1,501 0:600d. 186 0:433d. 1.226 0 514d. 
Nas 2.06.06 TT HET TERT 694004000 000060000 eee — — — — — — — 
Rent, rates, taces ————— HH 607^ 0*269d. 556% 0:2224. 127 0*070d. 272* 01144. 
Management ОРЕ РКТ КТ ТЕЛ E EE tes ——— 920 Od. 945 0°37 8d, 659 0*363d. 954 0" 400d. 
Salas ese ТИНИН ЕЛИНЕ ДИ — — 550 0:2444. 520 0°208d. 419 91 718 0:301d, 
Stationery, &c. .............-. ————— сг ; , 59 0214. . 
Establishment charges . s os so \ 197 0:0874. 542 0 1574. { 49 0:0274. } 144 0-0604. 
Law charges, & Serve 0:0774d. | 152^ 0°084d. 92/ 0:039d. 
/ to mean | to mean to mean 
FINANCIAL RESULTS— Total. 3 Total. L% expnded| Total. 3 
WORKING PROFIT FOR YEAR .............. К ETAPAS £5,675 8:047; £5,870 9825 | £6801 | 936% 
Sum carried to Depreciation Fund . . 600 0:849% | 2,500 4:187 2500 | 344% 
Sum carried to Reserve or Sinking Fund ......... 282 0:399% — — 1,000 138% 
Net interest on loans (incl. Debenture charges) ... 522 0775977 180 1:305% 805 111% 
BALANCE FROM LAST АССООМТ.......................... 140 01987; 119 0:199% 444" | 0612% 
ST AVAILABLE РОВ DISTRIBUTION, && 4411 62575 2,090 4:337, 2,940 405% 
ORDINARY DIVIDEND PA . Ж 737% -— 44% — 547, — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 49:97 4027; 4127, 
Expenditure per kilowatt capacity ........................ £4. 9s, Od £5. 9s. 11d. £5. 7s. 5d 
REVENUE PER KILOWATT CAPACITY ............... E £8. 18s. 5d. £13. 13s. 6d. £13. 0s. 0d. 
Expenditure per 8-c. lamp capacity ..... TIONES —Á . 10d. 3s. 6d. 38. 51d. 
REVENUE PER 8-С.Р. LAMP CAPACITY T.. B 5s. 84d. 8s. 9d. 8s. 4d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 6s. 104d. 9s. 11. 7s. 119d. 
Price charged for lighting, per unit . ——— 6d. / 7d. to 54d." 7d. to id.“ 
Price charged for power, per unit........ —Á 524. Z. to 24 3d. to 2d." 
Price charged for public lighting ........................ E By contract By contract = — 
NEW CASTLE ON TYNE. — REMARKS — Being NORWICH.— REMARKE—* At consume rs termivals. a Includes £24 to extension of engine room, “lamp 
one-half of the paid-up capital. а Includes revenue | account” £29, and “special items " (under generating charges) £32. b Includes £28 to auditing and £97 to insurance. 
from public lighting. b Inclusive of insurance. с Includes salaries and wages iu respect ‘of distribution. d Includes re pairs and maintenance of mains, &c. 
с Includes auditing, £50. d Over-expended. e In- | e Includes also insurance charges, f Includes auditing £11, and Board of Trade fees £24. g After deducting Directors’ 
cludes auditing, £54. 7 Subject to discounts fees, £500. А The charge is 7d. per unit only during hours of heavy load; at other times, 3301. / 3d. per unit for the 


varying from 5 per cent. to 25 per cent. first 800 units per quarter; 2d. per unit after. j Over-expended. К Including distribution costs. 
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and Practical). By Dr. GBORGE GORE. Price 10s. 6d., post free. 
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and Н. D. WILKINSON. Price ба. 6d., post free 
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F.M. WEYMOUTH. Price 7s. 6d., post free. 
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8. ВАМ. Price 7s. 6d., post free. 
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ELECTROMAGNETIC THEORY, VOL, П. 
second volume of this important work 
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PRACTICAL TELEPHONY.—By Dam Smeran and F, С. RAPHAEL, 

PRIMARY spay ууна work on this subject will shortly be published, 
ыр Шә theory and practice of the Primary Battery up to date, 

k will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the Brags Даюс чи 

construction and man of secondary 


"THE ELECTRICIAN" WIREMAN'S POOKET-BOOK.—" The Electrician’ 
Company will shortly publish a valuable pocket-book for the use of those 
engaged in wiring wor Ry, both external and internal. 

CARBONS FOR ALL ELECTRICAL PURPOSES.—By Frano: JEHL. А work 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
and in Aimerie, and will give the latast practice in this Important 
subject. 

THE ELEOTRIO ARO.—By Mrs Атүвтон. This work wil shortly be 
published, and will contain an historical sketch of the early experi. 
menta on the electric aro, as well as the important results of recent 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Considerable changes have been effected in the Articles of 
Association of the Institution of Electrical Engineers, changes . 
which should increase the importance and prestige of the 
Society, and confer benefit on its individual mémbers. We 
publish in another column a fairly complete resumé of the 
alterations which will come into force on January 1, 1899, 
and it will at once be noticed that those which are 
likely to bear most fruit are the introduction of the new class 
of Associate Members, and the proposed formation of ‘ Local 
Sections” of the Institution. With regard to the former, 
it will be recognised that our younger Institution is again 
flattering the progenitor of all engineering societies by 
an imitation of its methods. Men who are in the 
future to be elected as Associate Members must be 
electrical engineers or electricians by training and by occupa- 
tion, and the restrictions in the new Article 15 make it essen- 
tial that they should have had considerable experience in 
their profession. Exceptions are made only in the case of 
those Associates who have shown superior merit by obtain- 
ing a premium for a Paper read before the Institution, and of 
those who are at present on the register. The latter excep- 
tion is, ib must be admitted, a fair one, for although no one 
who was ineligible as Associate under the old regulations is 
eligible under the new, the better men who would he Asso- 
ciates under the old rules are offered a higher rank, and this 
will necessarily in the course of time cause the Associate class 
to loose caste, as it were. It will also be noticed that the 
qualifications for membership have been placed higher by 
requiring a five years’ occupation of situations of superior 
responsibility under the first clause, or, in the optional clause, 
by raising the time the candidate must have practised on his 
own account from two to five years. A minimum age limit 
has also been added. This equality of conditions for those 
who are employed in responsible posts and those who are 
their own masters is commendable, and is representative of 
the spirit pervading the engineering world at the present time. 
The superior qualifications required for membership will also, 
of course, leave many better men in the Associate Member 
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class who would not previously have remained Associates. 
One question may in all fairness be put, however. What 
advantages will the Associate Member have over the Asso- 
ciate in return for his greater ability and higher fees, except 
the right of increasing by one the number of letters follow- 
ing his name? The Member has always had the advan- 
tage of being able to vote on questions of change of the 
Articles of Association, but the Associate Member will not 
possess this privilege, he and the Associate being, it appears, 
exactly on a similar footing so far as voting power is con- 
cerned. In the Institution of Civil Engineers the Associate 
Member has all the voting powers of a full Member, while the 
Associate (except in the case of some few individuals) is not 
entitled to the privileges of corporate membership. This is 
certainly more just, as the difference drawn outside the 
Institution between a M. Inst. C. E. and an Assoc. M. Inst. C. E. 
is much greater than that between an Associate Member and 
an Associate. The class of Associates of the Institution of 
Electrical Engineers has one more point of dissimilarity with 
that of the Institution of Civil Engineers. In the latter 
Institution a civil engineer by profession who cannot or will 
not qualify for an Associate Member, cannot belong to the 
society as an Associate, for this class is confined to those who 
are not proſessional engineers. In the Institution of Elec- 
trical Engineers anyone connected with electrical engineering 
can be an Associate if the Council approve of him. 

We come now to the other important advance, viz., the 
creation of local sections. This should certainly be en- 
couraged; in fact, it should have been encouraged at least 
five years ago, before the formation of the Northern Society 
of Electrical Engineers. The Northern Society was formed 
with no idea of rivalry or opposition to the older institution, 
but merely to give electrical engineers in the North, who were 
prevented from attending the meetings of the Institution in 
the metropolis, an opportunity of assembling and exchanging 
views. Had there been a possibility of forming a Local 
Section’ in 1898, the Northern Society would probably have 
taken that form, and, although the quality of the Papers read 
before this society has always been of a very high standard, 
it must be allowed that its management might have been 
better if the Society had been under the motherly wing of the 
Institution. One cannot help reading in No. 67 of the new 
Articles, and in the Rule making the presidents of local societies 
ex-officio members of the Council, a distinct offer to the Northern 
Society of Electrical Engineers. 

A radical change of this sort in the constitution of a 
popular society cannot altogether escape criticism, and there 
are some cases where real or apparent hardship might be 
instanced. Among them we may mention the large increase 
in the sums required from some of those who wish to compound 
for their annual subscription. For Members, Associate Mem- 
bers and Associates who have no intention of being transferred 
the matter is more or less a financial speculation and a fair 
cne. But we wish to point only to the case of those Asso- 
ciates who have already compounded for their annual 
subscription. 
present class after the best men have moved from it, 
they need pay no more; but if they feel impelled, 
as many naturally will, to change their state and become 
Associate Members they will be obliged either to make up to 
40 guineas the sum they have already paid (£10 or £12. 10s.) 
as а composition for all future subscriptions, or they will have 
to pay a regular annual subscription of a guinea under 
Article 80. Students may also complain. Their fee is 
doubled, while the fees of the other classes are only raised 
from pounds to guineas. They must remember, however, 
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that the subscription they have paid hitherto has been 
extremely low, not sufficient to cover the cost of the 
journal. Students, if they joined before 22 years of age, 
must, contrary to the custom at the Institution of Civil 
Engineers, reach associate membership vid associateship, the 
maximum student’s age being in some cases 22, while the 
minimum age for Associate Members is 25. The last fact is, 
however, unimportant, except in so far as it will increase the 
number of transfers the Council has to attend to. 

We are glad to see the encouragement given to associate 
members and associates to read premium Papers, by the 
qualifications for mem bership and associate membership. 
These will, no doubt, prove a greater inducement to them to 
present Papers to the Institution than. the mere money 
value of the premiums themselves. Taken as a whole, the 
new Articles of Association are a decided improvement on the 
old ones, and we trust that they will add to the prosperity of 
the Institution of Electrical Engineers. 


ELECTRIC LIGHTING AND TRACTION NOTICES. 


Subjoined is a complete list of the electric lighting and 
traction notices for the session of 1899. Of the Provisional 
Order notices 13 are metropolitan and 94 provincial, while 
six of the Bills affect the London area and 21 the provinces. 
The most noticeable feature on the present occasion is the 
number of Bills promoted by local authorities already in 
possession of electric lighting powers, but who are anxious to 
extend their area of supply, or to obtain additional powers in 
connection with their electricity supply schemes. In addition 
to the Bill of the General Power Distributing Co., which is to 
be resumed at the stage at which it was left in the last 
session, there are seven other Bills for powers to generate and 
supply electric current in bulk," and the Midland Electric 
Corporation for Power Distribution, no doubt encouraged by 
their partial success of last year, are endeavouring to obtain 
а Provisional Order for several towns and districts in Worces- 
tershire and Staffordshire. Three companies are seeking to 
obtain the right of competing with the City of London Co., 
while the Vestries of Bermondsey and St. Marylebone, unde- 
terred by the failures of last year, are proceeding by Provisional 
Order and Private Bill respectively. In the case of Marylebone, 
overtures have, we understand, been made by the Vestry to 
the Metropolitan Electric Supply Co. for the purchase of so 
much of the Company’s undertaking as lies within the parish 
of Marylebone. 

As regards electric traction schemes, we need only draw 
attention to the great increase in the number of notices com- 
pared with 1898. There are no Provisional Orders which affect 
the metropolitan area, and but 15 hail from the provinces ; 
nine of the Bills, however, deal with London and suburban 
projects, and the remaining 80 are provincial. It would, there- 
fore, appcar that applications under the Light Railways Act, 
so much favoured by companies, have a rather stimulating 
effect upon municipal authorities, and tend to increase the 
number of electric traction Provisional Orders and Bills. We 
give below the figures for the last eight years :— 


1892. | 1893. | 1894. | 1895. | 1896. | 1897. 1898. | 1899. 
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98 
45 1 


134 
54 


54 
15 


20 
15 


52 
17 


52 
15 


41 
57 


61 
61 


Lighting 
Traction 


ELECTRIC LIGHTING NOTICES. 
PROVISIONAL ORDERS. 
| THE METROPOLIS, — 
Name of Applicant. 
County of London Electric Lighting Co, 
Vest 


District. 
Battersea and Fulham ө 


Deptford, Lambeth, 
Lewisham and Lee 
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District. 
City of London. 


City of London, St. Luke's 
and Holborn 


Plumstead ................. 
Stoke Newington, Hack- 
ney, Bethnal Green, 
Poplar & Whitechapel 


Ashford . 


Bexley, Crayford & Erith 
| 0 


Birchington 


Camborne 
Carshalton (Surrey) 
Castleford .................. 
Cheltenham m 
Сето +з) 
Christchurch, Pokesdown 
and Winton 

isa (Dublin) ......... 
Crom 


8 T— —( 
Darfield ...................-. 
Dukinfield 


Handsworth ............... 

Haslemere, Shottermill, 
Frensham & Thursley 

Haslingden 


uie И 


*«*6590929*92*009129062000€ 
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Lye апа Wollescote ...... 
Lymington .................. 
Mansfield ........ ........... 
Merthyr Tydfil 
Mexborough 
Mirfield оосар 
Musselburgh ............... 
Newcastle-under-Lyme... 

Newport (Isle of Wight). 
Newton Abbot 
Partick 


@eesteeesenen 


esc 00oc006062009 e88ere 


Ru) ырла 


Name of Applicant. 

Charing Cross and Strand Electricity Suppl 
Corporation and Metropolitan Electric Supply 
Co. (see also under Parliamentary Bills). 

Smithfield Markets Electricity Supply Co. 


Vestry of St. Mary Abbotts. 


Blackheath and Greenwich Elec. Lighting Co. | 


District Board of Works. 
Vestry. 
County of London Electric Lighting Со. 


THE PROVINCES. 


Corporation. 

District Council. 

District Council. 

District Council. 

District Council. 

Urban Electric Supply Co. 

District Council. 

West Kent Electricity Supply Co. 

District Council. 

Isle of Thanet Light Railways (Electric) Co. 


District Council. 

Corporation. 

Camborne Electricity Supply Co. 

Electrical Power Distribution Co. 

District Council. 

Corporation (extension of area). 

District Council. 

Bournemouth and Poole Electricity Supply Co. 


Town Commissioners. 

District Council. 

Crowborough District Gas Co. 

District Council. 

District Council. 

Corporation. 

District Council. 

Corporation (purchase of Local Co.'s under- 
taking and increased area). 

District Council. 

District Council. 

District Council. 

District Council. 

District Council. 

District Council. 

Electrical Power Distribution Co. 

Corporation. 

District Council. 

District Council. 

Guildford Elec. Supply Co. (extension of area). 

District Council. 

Corporation. 

Mr. E. O. Preston. 


Corporation. 

Corporation. 

Electrical and General Engineering Co. 
Corporation. 

Corporation. 

Folkestone Electricity Supply Co. 


Corporation. 

Police Commissioners. 

Corporation, 

Corporation. 

Corporation. 

Corporation. 

District Council. 

Corporation 

Midland Electric Light and Power Co. 
Corporation. 

Corporation. 

District Council. 

Lymington Electric Light and Power Co. 
Corporation. 

Merthyr Electric Traction and Lighting Co. 
District Council. 

District Council. 


Drake & Gorham Electric Light (Pioneer) Synd. 


Corporation. 

Ventnor Electric Light and Power Co. 
Urban Electric Supply Co. 
Kelvinside Electricity Co. 
District Council. 

Urban Electric Supply Co. 
Corporation. 

District Council. 

District Council. 

District Council. 

District Council. 


District. Name of Applicant. 
Corporation. 

FFF I Ryde Electric Light and Power Co. 
Sandown and Shanklin... Ventnor Electric Light and Power Co. 
Shipley ..................... District Council. 
Slough and Datchet........ Laing, Wharton and Down. 
Stourbridge ............... District Council. 
Swinton District Council. 
Teignmouth ............... District Council. 
Twickenham and Ted- Twickenham & Teddington Electric Supply Co. 

dington 
Walker e District Council. 
Walton-on-Thames and Electric Works Co. 

Weybridge 
Wath-upon-Dearne ...... District Council. 
Wednesbury .......... . . Corporation. [and Power Syndicate. 
Weston-super-Mare ...... Weston-super-Mare and District Electric Light 
Wineford ................ District Council. 


West Bromwich, Amble- 
cote, Brierley Hill, 
Perry 


Handsworth, 


Midland Electric Corporation for Power Distri- 
bution. 


Barr, Quarry Bank, 
Smethwick, Kingawin- 
ford, Aldridge, Great 
Barr, Peleall and Rus- 
hall (in Staffordshire), 
and Dudley, Lye, Wol- 
lescote, Oldbury, Stour- 
bridge and Halesowen 


(in Worcestershire) 


Worksop 


Ystradyfodwg (Glam.) ... 


District Council. 
Mardy Electric Lighting Co. 


PARLIAMENTARY BILLS. 


Name of Applicant. 
Central Electric Sup- 
ply Co. i 


County of London 
Electric Lighting 
Co. 


Kensington and 
Knightsbridge 
Electric Lighting 
Co. and Notting- 
hill Electric Light- 
ing Co. 

Marylebone Vestry 


MetropolitanElectric 
Supply Co. 

St. James’s and Pall 

» MallElectricLight- 


ing Co 


Barking (Essex) Dis- 
trict Council 

Birmingham Corpo- 
ration 

Bootle Corporation.. 


Cobham Gas Co 
Crowborough and 
District Gas Co. 


Dublin Corporation.. 

Hastings and St. 
Leonards Gas Co. 

Highland Water 
Power Co. 

Lancashire Electric 
Power Co. 


Leicestershire and 
Warwickshire Elec- 
tric Supply Co. 


Loughborough Cor- 
poration 


LoughboroughGasCo. 


Manchester Corpora- 
tion 


METROPOLIS. 


Powers sought. 

To generate and supply electric current in “ bulk ” 
and to erect generating station in parish of St. 
Marylebone. 

To compulsorily acquire certain lands in parishes of 
St. James’s (Camberwell), Wandsworth, St. Luke’s 
(Middlesex), St. James's (Southwark) and other 
districts. 

To acquire lands for electricity generating station 
in parish of Hammersmith and to lay mains there- 
from into the areas of supply of both companies. 


To purchase undertaking of Metropolitan Electrio 
Supply Co. in Marylebone district and to generate 
and supply electric current, &c. 

To supply electric current in City of London. (See 
also Provisional Orders.) 

To acquire land compulsorily in parish of St. James's 
(Westminster), to erect electricity generating 
station, &c. 


THE PROVINCES. 
To purchase, sell and let on hire electric fit tinga. 


To purchase undertaking of Birmingham Electric 
Supply Co. and to extend area of supply. 

To supply electric current outside Borough area, 
and to sell, deal and let on hire electrical apparatus, 

To enable company to obtain electric lighting powers, 

To incorporate company to acquire undertakings of 
Crowborough District Gas and Mayfield District 
Gas Light Companies, and to generate and supply 
electric current. 

To extend electric lighting area, &c. 

To accept transfers of any electric lighting powers 
affecting Hastings or Bexhill. 

To incorporate company to establish elec. supply 
worka, &c., in Invernesshire, &c. 

To incorporate company to generate and supply 
electricity within parts of the counties of 
Lancaster and Chester (including Liverpool, 
Manchester, Preston, Burnley, Bolton, Blackburn, 
Oldbam, Widnes, St. Helens, Stockport, Maccles- 
field, Birkenhead, Salford, Accrington and Darwen). 

To incorporate company to generate and supply 
electric current within parts of counties of 
Leicester, Warwick and Derby (including Bir- 
mingham, Leicester, Coventry, Sutton Coldfield, 
Rugby, Leamington, Warwick, Tamworth, Coles- 
hill, Nuneaton, Burton, Lichfield, Derby, &c.), 
and to enter into agreements with local authorities 
and others. 

To supply electric current, sell and let on hire 
electric motors, &c. 

To empower application for Provisional Order. 

To light culs de sac, purchase and let on hire electric 
motors and electrical apparatus, establish insur- 
ance fund, and to borrow additional capital. 


Name of Applicant, 
Mid Kent Gas Co. 


Rushden and 
Higham Ferrers 
Gas Co. 

St. Albans (ias Со... 


Shirebrook & Dis- 

. trict Gas Co. 

South Lancashireand 
Cheshire Electri- 
city Co. 


Walker and Wall- 
send’s Union Gas 
Co. 

Wallasey District 
Council 

Whitehaven Corpo- 
ration 
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Powers sought, 
To incorporate and empower company to apply for 
electric lighting powers, &c. 
To empower company to apply for Provisional 
Order. ' 


To empower company to take transfer of St. 
Albans Provisional Order. 

To empower company to apply for Provisional 
Order, 


To incorporate company, to generate and supply 
electric current within of the counties of 
Lancaster and Chester (including St Helen’s, 
Widnes, Warrington, Wigan, Liverpool, Runcorn, 
Eccles, and Bolton), and to enter into agreements 
with local authorities and others. 

To generate and supply electric current. 


To sell, deal in and let on hire electric light 
fittings. 
To extend electric lighting area. 


ELECTRIC TRACTION NOTICES. 


Barki.g 
Council 

British Electrie Trac- 
tion Co. 

Burt (Frederick) and 
Co. 

Clayton District 
Council. 

Dudley and Wolver- 


hampton Tram- 
ways Co. 
Eccles Corporation... 


Gravesend, Rosher- 
ville & Northfleet 
Tramways Co. 

Ilford District Coun- 
cil. 

Ilkeston Corporation 


Ipswich Tramways 
Co. 


Queensbury District 
Council. 
Reading Corporation. 


Southport Corpora- 
tion. 

Weston - super - Mare 

: Tramways Co. 

Wrexham Tramways 
Co. 


PROVISIONAL ORDERS. 


THE PROVINCES. 


District To construct, work or lease tramways, to adopt 


electric traction, &c. 

To construct electric tramways in Birkdale апа 
Southport, &c. 

To construct and work electric tramways in Exeter 
and district. 

To construct and work tramways, use mechanical 
traction, &c. 

To equip tramways electrically, &c. 


To work tramways, employ electric traction, &c. 

To construct additional tramways, introduce electric 
traction. to sell undertaking to Drake and Gorham 
Electric Power & Traction Co., &c. 

To construct and work tramways, to employ me- 
chanical traction, &c. 

To construct and work tramways, adopt mechanical 
traction, &c. | 

To construct additional tramways, to use electric 
traction, and to sell undertaking to Drake and 
Gorham Electric Power and Traction Co. , 

To construct and work tramways, to adopt mechan- 
ical traction, &c. 

To construct and work tramways, use electric 
traction, &c. 

To construct and work tramways, to use electric 
traction, &c. 

To construct additional tramways, to use electric 
traction, &c. 

To construct additional tramways, to employ electric 
traction, and to sell undertaking to Drake and 
Gorham Electric Power and Traction Co. 


PARLIAMENTARY BILLS. 


Baker-st. and Water- 
loo Railway Co. 
Brompton and Picca- 

dilly Circus Rail- 
way Co. 
Central London Rail- 
way Co. 
Charing-crosss, Eus- 
ton and Hamp- 
stead Railway Co. 
Great Northern and 
Strand Railway Co. 
LondonUnitedTram- 
ways 
London, Waltham- 
stow and Epping 
Forest Railway Co. 
North West London 
Railway Co. 
Thames Ferry Cv. 


Birkenhead Corpora- 
tion 

Blackpool 
tion 


Corpora- 


British Electric Trac- 
tion Co. 


THE METROPOLIS. 
To extend time, to acquire lands, &c. 


To construct new railways, to enable Metropolitan 
District Railway Co. to subscribe and guarantee 
interest on capital, &c. 

To extend time, to acquire additional land, &c. 


To construct new railways, alter authorised line, to 
enter into agreements with Midland Railway and 
Baker-street and Waterloo Railway Companies, &c. 

To incorporate Co., to construct electric railway from 
Wood Green to the Fleet-street end of the Strand. 

To employ electric traction, to enter into agreement 
with London County Council, &c. 

To enable Great Eastern Railway Co. to construct 
railway, to guarantee interest, &c. 


To incorporate Co. and to construct electric railway 
from Marble Arch to Cricklewood. 

To incorporate Co., to construct ferry on sub-merged 
rails across the Thames, between Greenwich and 
Millwall, and to use electric traction. 


THE PROVINCES. 


To construct and work tramways, to adopt electric 
traction, &c. 

To construct tramways, to enter iuto agreement 
with Blackpool, St. Anne’s and Lytham Tram- 
ways Co., as to supply of electric current. 

To construct electric tramways in Bexhill, 
Hastings, &c. 


Name of Applicant, 

British Electric Trac- 
tion Co. 

Darwen Corporation 


Derby Corporation... 


Gateshead and Dis- 
trict Tram ways Со. 


Glasgow Corporation 


Great Grimsby Street 
Tramways Co. 

Great Yarmouth Cor- 
poration 

Hastings Corporation 


Kirkcaldy Corpora- 
tion 
Leeds Corporation 


Liverpool Overhead 
Tramways Co. 


Manchester Corpora- ' 


tion 


Moss Side District 
Council 
Newcastle - on - Tyne 
Corporation 
Nottingham Cor- 
poration | 
Oldham Corporation 


Salford Corporation 


Southpert and Ly- 
tham Tramrd. Co. 

Southport Tramways 
Co 


South Staffordshire 
Tramways Со. 

Stockport Corpora- 
tion 

Stretford District 
Council 

Sunderland Corpora- 
tion 

Withington District 
Council 

Wallasey 
Council 

Wolverhampton Cor- 
poration 

Wolverhampton 

Tramways Со, 


District 
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Powers sought. 

To construct electric tramways in Airdrie and 
Coatbridge, &c. 

To construct, work or lease tramways, adopt electric 
traction, &c. 

To acquire, work or lease tramways, adopt electric 
traction, &c. 

To construct additional tramways, to employ electric 
traction, &c. 

To construct and work tramways within and with- 
out municipal area, to use electric traction, &c. 

To construct tramways, use electric traction, &c. 


To construct and electrically equip tramways, &c. 


To construct and work tramways, to use electric 
traction, &c. 
To construct electric tramways, &c. 


To construct additional tramways, to adopt 
mechanical traction, &c. 

To take on lease and work Waterloo-with-Seaforth 
and Great Crosby tramways, &c. 

To confirm agreements with outside authorities as 
to leasing tramways, to adopt mechanical trac- 
tion, &c. 

To equip tramways electrically within and without 
municipal area, &c. 

To construct new апі alter existing tramways, to 
employ electric traction, to work or lease lines, &c. 

To construct and work tramways, to use electric 
traction, &c. 

To construct tramways, to adopt electric traction, to 
enter into agreements with neighbouring local 
authorities, &c. 

To construct new tramways, to sanction agreements 
with adjoining local authorities, to employ 
electric traction, &c. 

To incorporate company, to use electric traction, 
&c 


To construct tramways, use electric traction, &c. 


To lesse tramways, to introduce electric or 
mechanical traction, &e. 
To purchase and work tramways, to introduce elec- 
‘trical or mechanical traction. 
To equip tramways electrically, &c. 


To construct new and alter existing tramways, to 
adopt electric traction, &c. 
To equip tramways electrically, &c. 


To construct and alter existing tramways, to use 
electric traction, &c. 

To construct, work or lease tramways. to employ 
electric traction, &c. 

To use electric traction, &c. 


CORRESPONDENCE. 


THE 


— — 
BRIGHTON BREAKDOWN. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sir: І am among the number of those interested in the 


above occurrence, and particularly so for two reasons, viz., 
my previous connection with the Brighton Works, and con- 
sequent knowledge of the arrangements, and the fact that 


similar results have followed the short circuit of shunt-wound 


dynamos installed here for traction purposes. 

In the first case there were two Crompton undertype shunt- 
wound dynamos (belt driven by independent engines) running 
in parallel, each being provided with a separate belt-driven 
shunt-wound exciter, and a maximum cut-out. Short-circuits 
in the culvert happened frequently in wet weather, six in an 
hour being a not unknown number. A heavy short-circuit 
almost invariably resulted in both cut-outs opening and in the 
demagnetising of the field of either one or other of the dynamos 
and its „reiter. These were again magnetised by connection 
with the sound machine. 

An extra heavy short-circuit often caused, not demag- 
netisation, but actually reversa? of the magnetic polarity in one 
or other of the machines, and, of course, its exciter. Such 
was the trouble experienced by these reversals that compass 
pole-indicators were attached to the dynamo circuits. 


а ee 
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. The more recent cases have occurred with shunt wound 
two-pole machines coupled direct (two tandem fashion) to a 
Parson's turbine. Each dynamo was in itself self-exciting, 
but the shunts were taken in parallel from the "bus bars to 
which both armatures were connected. The dynamo circuits 
were provided with minimum cut-outs. Short circuits had 
the same effect in this case, with the exception that in some 
instances both machines were demagnetised or reversed. About 
а year ago these dynamos were compounded and the trouble 
to a certain extent, though not wholly, obviated. During the 
last six months two cases of demagnetisation have occurred 
with exceptionally heavy short-circuits. 

Experimentally I have found that a current of 1,000 
amperes taken momentarily (their normal maximum being 
400) does not result in either demagnetisation or reversal. 

It is somewhat difficult to suggest a remedy, except the 
obvious one of not having severe short-circuits. However, it 
is quite clear that minimum cut-outs will not act on the 
faulty machine, and the reason is not far toseek. The time 
required for their operation is appreciable, and the reversal 
of current in the armature circuit (assuming a short circuit 
and not an earth fault to have occurred) being practically 
instantaneous, before the cut-out has time to open it is again 
held up by the reversed current. 

Assuming the short-circuit is to earth and that one earth 
connection is in the armature, the other being on the same 
(say, +) pole as the minimum cut-out but on the lamp side of 
it. When the faulty portion of the armature is under the 
negative brush, the leakage current will reach its maximum— 
its direction through the cut-out being the same as with the 
sound machines; when the faulty portion of the armature is 
under the positive brush, the leakage circuit will be parallel to 
the cut-out branch. It is scarcely probable that the current 
in the cut-out branch, considering its low resistance, will be 
rendered inappreciable by being paralleled with the earth 
circuit ; but even were this so, its period of current reduction, 
with dynamos running at 300 revolutions per minute, would 
be so short as to render the release of the minimum cut-out 
impossible. 

What we do find under these circumstances is that we have 
а pulsating current unidirectional with the normal current, 
and of a frequency equal to the revblutions of the dynamo. 
The current has not reversed in the cut-out branch, nor is it 
probable that it fell to the minimum necessary, even under 
normal conditions, for the release of the cut-out. N 

If we next consider a case in which the earth connectio 
external to the armature is on the opposite (say, —) pole to 
that to which the minimum cut-out is attached, we shall see 
that the results are not greatly different. When the armature 
earth is in contact with the positive brush the leakage current 
will reach its maximum, but, with a low-resistance fault, the 
circuit of the damaged armature is completed vid earth, and 
not through the cut-out branch. In this branch there will be 
a reversed current from the ’bus bar to the + armature fault. 
Therefore, with this arrangement of faults we get an alternat- 
ing, but not necessarily symmetrical, current in the cut-out 
branch, of a frequency equal to the revolutions of the faulty 
dynamo. | 

The only possible conclusion we can arrive at is that 
minimum cut-outs (or, for the matter of that, maximum, or 
maximum and minimum) are not calculated to act beneficially 
in practice as armature protectors. As regards the non-return 
or reversing cut-out, it would seem that, with faults external to 
the armature and between it and the cut-out, we might reason- 
ably expect this cut-out to act, but not so with faults giving 
rise to pulsating or alternating currents, especially when 
generated by high-speed dynamos.— Yours, &c., 

Electricity Works, Blackpool, Rost. С. Quin. 

Nov. 28, 1898. 


THE FINANCE OF ELECTRICITY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: No doubt, as you remark, the most interesting portion 
of Prof. Forbes’ Paper, on “ Long Distance Transmission of 
Electric Power," was that relating to the financial proposal, 
in which he proposes to raise the capital for the conductor 


by mortgage debentures. Now this proposal was first prepared 
and supported by an elaborate argument by Mr. B. H. 
Thwaite in his Paper on “ Тһе Electrical Transmission of 
Power from the Coal Fields.” This Paper was read in 
November, 1892, before the Manchester Association of 
Engineers, and anyone interested might refer to the particular 
article, * The Financial Risk Involved in Laying Down Long 
Lengths of Electric Conductors,” which contains the follow- 
ing patagraph :— 

** This rate, 8,5, per cent., the author proposes, would be a 
fair rate of interest for the class of security represented by 
large weights of copper conductors. The author further 
ventures to suggest that this part of the capital, or the part to 
cover the cost of trunk transmission lines, should be obtained 
by the special issue of mortgage debentures at the rate of 
interest (3,5,) stipulated. Verb sap.” 

The Paper has amongst its illustrations a graphic diagram 
showing the line of average value of copper (Chilian) for 
18 years.— Yours, &o., Horace ALLEN. 


LEGAL INTELLIGENCE. 


Williamson and J oseph v. Lawrence and Butcher. 


In the Lord Mayor's Court (London) on Monday, plaintiffs sued to 
recover £11. 14s. bd. for electrical fittings supplied. Defendants raised a 
counterclaim in of alleged defective materials. Mr. Robert Fisher, 
secretary to the plaintiffs, said their terms were monthly account, and 
their pay day was the first of the month. He had applied to the defendants 
for payment of the account on several occasions, and on the last occasion 
some complaint was made as to certain lamp holders being defective. These 
goods had been delivered two months before any complaint was made. Mr. 

ohn Hart, plaintiffs’ manager, said that no complaint was received from 
defendants as to the fittings supplied until they were preesed for payment. 
For the defence, Mr. Lawrence, a member of defendant firm (electric light 
contractore, Stafford-street, London, W.), said that the four dozen lamp 
holders used in & contract they were carrying out were defective, the 
faults being discovered in September. The holders were sent direct to the 
job and had not been tested before being sent out. He had been waiting 
to receive a detailed statement from plaintiffs, and within two days after 
that was received the present action was brought. He had tendered 
£8. 2s. 5d., being the amount of the account less a sum he claimed as 
damages for the defective lamp holders. The jury found a verdict for 
plaintiffs for this amount, and for defendants on the counterclaim for 
£1. 10s., defendants to return the goods alleged to be defective. 


Holliday v. National Telephone Co. (Limited). 


Mr. Justice Wills and Mr. Justice Lawrence on Tuesday delivered judg- 
ment in this case, an appeal by the company from the decision of the 
Deputy Judge of the City of London Court, who had entered judgment for 
plaintiff for £25 under the following circumstances :—The defendant com- 
pany were laying down telephone wires at the Pavement, Clapham, and 
entered into an arrangement with a plumber named Highmore, who con- 
tracted to do soldering work at so much per joint. The work of soldering 
had to be performed to the satisfaction of the defendants’ foreman. While 
Highmore was attending to the solderiog metal the benzoline lamp used 
exploded through a defective valve. The molten metal flew about, and 
some struck plaintiff, who was passing, causing the personal injuries in 
respect of which he brought the action against the company. Plaintiff 
alleged negligence on Highmore’s pert in using a defective lamp, and that 
as Highmore was the servant of defendants they were liable to pay com- 
pensation. The Court now held that Highmore was in no sense a servant 
of the company, but a master plumber who was in the habit of accepti 
contracts of this nature. The Deputy Judge was wrong, and the appea 
was therefore allowed and judgment entered for the defendant company 
with costs. 


National Telephone Co. v. Commissioners of Inland Revenue, 


The appeal of the National Telephone Co. from the decision of Mr. 
Justice Grantham and Mr. Justice Channell, on Dec. 14 last, will be heard 
in the Appeal Court L, before Lords Justices À. L. Smith, Rigby and 
Collins, on Dec. 8. 


Morley Electric Oo. v. Briscoe. 


At Blackburn County Court last week the plaintiffs sued Mr. C. T. 
Briscoe, electrical engineer, Blackburn, for £45, price of a dynamo. A 
counter-claim was made for £36. 12s. It was alleged that the dynamo, 
which had been supplied by the Company to the defendant for a customer, 
did not work satisfactorily, It was sent to Leeds to be put right, but sub- 
sequently further complaints were made about the machine, and ultimately 
the Company, after much correspondence, sued for the agreed price. It 
was urged by plaintiffs that the dynamo was made according to the speci- 
fication. After hearing evidence, Judge Coventry found for plaintiffs on 
both claim and counter-claim. 
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Electric Exploitation Company (Limited) (petition of Sussman 
Blectric Miners' Lamp, Limited). 


Tbis case came before Mr. Justice Wright. Counsel for the company 
stated that it was a petition brought by creditors, but it had been arranged 
with their consent that there should be an adjournment for three months, 
as negotiations were pending which it was hoped would result in the com- 
pany paying the creditor's debt. 

His LORDSHIP: allowed the petition to stand over for three months, 
intimating that the other creditors should have notice of the petition. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, November 18. 


Electric Railways in New York City.— Until as late a time as 
two or three years ago horse-power has been depended on 
entirely in New York for moving the cars on various street 
railway lines, while in other cities, even to the smallest, the 
overhead trolley has been introduced with uniform success and 
satisfaction. There was a good reason, however, why like 
improvements were not introduced in this city, for the city 
ordinances forbade the erection of overhead wires of any 
description within the city limits. The day came, however, 
when a satisfactory underground system made its appearance, 
and the railway companies of this city were not slow to per- 
ceive its advantages. As has been pointed out in past 
correspondence the Metropolitan Street Railway Co. is 
operating many of its lines on the underground-conduit, open- 
slot system, and the remainder of its lines are now being 
equipped in a like manner. All of the street railways in this 
city are controlled and operated by two companies, the 
Metropolitan Street Railway Co. and the Third Avenue Rail- 
road Co. The principal lines of the latter have for several 
years past been operated by cable power, but the limit of 
capacity of this system having been reached the Company has 
decided to abandon it and substitute therefor the underground 
conduit system on all of its lines, some of which are at the 
present time operated by animal power. Last week the Company 
commenced the work of introducing the electric system on its 
two main lines—the Third Avenue-road and the 125th-street 
line, the latter of which is located in the upper part of the 
city. The system so laid down will be similar to that used by 
the Metropolitan Street Railway Co., which is known as the 
General Electric Co.’s system. On the Third Avenue-road 
the old cable conduits will be utilised for the electric system, 
but new Tin. girder rails will be laid. On the rest of the 
lines entirely new construction will be placed. One noticeable 
feature of this work, both as regards the Third Avenue im- 
provements and those of the Metropolitan Street Railway Co., 
is the large number of ducts laid underground alongside of the 
conduits—a great many more than the Companies have use 
for. A new company, the New York Gas, Electric Light, 
Heat and Power Company, has been recently organised with 
a capital of £5,000,000, but up to the present time it has been 
impossible to ascertain its object. Various rumours have been 
in circulation to the effect that its purpose was to buy up 
or otherwise obtain control of all of the electric lighting 
Interests in Greater New York and conduct the electric 
light and power business under one management. It is now 
stated that this concern will rent the ducts not needed by the 
railroad companies to the subway company, which controls 
all of the underground conduits in the city. 


A Recent Patent of Nikola Tesla.— The daily papers within 
the past week, by means of startling headlines, announced 
that Mr. Nikola Tesla would make war so horrible that no 
nation would care to undertake it. The basis of the story 
rested on а patent issued to Mr. Tesla on November 8th. 
The facts, as set forth in the patent, are in brief as follows :— 
Hitherto the only practical means of controlling the move- 
ments of a vessel, such as a torpedo or torpedo boat, at a 
distance, has been by the use of a cable, the disadvantages 
of which are obvious. The plan proposed by the inventor is 
to providé any such craft with a coherer connected between 
the hull and an elevated terminal, and to so arrange the pro- 


pelling and steering mechanism which is motor-driven with 
storage battery sapply, that it can be controlled by various 
relays and auxiliary devices actuated through the agency of 
the Hertz waves. A single coherer is used. It possesses 
some elements of novelty designed to yield a more uniform 
decohering action. It consists of a metal cylinder, with insu- 
lating ends and a metal rod passing lengthwise through it. 
The cylinder normally stands with its axis vertical, and the 
decohering action consists in inverting it, throwing the par- 
ticles, which occupy one-fifth of its length, from one end to 
the other. According to the patent, these granules are manu- 
factured by a special tool, insuring their equality in size, 
weight and shape, and are uniformly oxidised. This secures 
equal conductivity of their surfaces, and stops their further 
deterioration, thus preventing a change in the character of 
the gas in the space in which they are enclosed. The auxiliary 
devices consist of ordinary relays, actuating a multiple step- 
by-step escapement wheel, which, in turn, rotates the brushes 
and commutators, affecting the various internal circuits of 
the boat. 


Motor-Carriage Contest.— An interesting competition between 
various types of motor carriages took place at the Charles River 
Park, Cambridge, Mass., on the afternoon of November 9th, 
under the auspices of the Massachusetts Charitable Mechanic 
Association. Prizes to the value of £220 were offered by the 
management, and a large number of people witnessed the 
novel spectacle. In the parade were vehicles representing the 
electric, steam and gasoline methods of propulsion. The first 
event was the speed contest, a two-mile pursuit race. No 
electric vehicles took part in this race, which was won by the 
De Dion gasoline tricycle, in in 5min. 128ec.; the Whitney 
steam carriage came in second. In the brake efficiency con- 
test the Riker electric carriage, made by the Riker Electric 
Motor Co., of Brooklyn, took the first prize, stopping at 6%. lin., 
the Haynes gasoline carriage taking second prize. The next 
contest was as to manageability, and was won by the De Dion 
tricycle. The Riker Electric carriage, which was 4ft. Sin. 
wide, did some excellent work in this contest. The severest 
test of all was the hill- climbing contest, the Stanley steam 
carriage leading, followed by the Whitney steam carriage. 
The Riker electric carriage reached over 62ft. in the three 
trials, the Stanley steam carriage making but one trial on a 
rush, and covering a distance of 806. in 43sec. 
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Sixteenth Session, 1896-97. Edited by Walter T. Dunn. (London: 
Published by the Institution.) Price 10a. 6d. 


The Law Specially Relating to Tramways and Light Rail - 
ways. By Seward Brice. (London: Stevens and Haynes.) 


* Nuovi Tipi di Apparecchi di Scaricamento nei Porti." By 
E. Borgatti and P. Lanino. (Rome: Tip. Lit. Del. Genio Civile.) 
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PROJECTED LIGHT RAILWAYS. 


During the past six months 54 applications have been 


to construct light railways, compared with 82 in May and 80 
in November last. On the present occasion 84 of the applica- 
tions are electrical against 18 in May last. Below are given 
interesting particulars of the electrical schemes, which no 


deposited with the Light Railway Commissioners for powers doubt will be found useful :— 


. Mile- | Motive |Gauge|Estimated 
Name. Promoters. . Engineer. age. | Power, ft. in. Cost. 

ENGLAND— £ 
Aldershot and Farnborough ......... Power and Traction (Ltd.) . . . G. Hopkins and Sons 5] | Electric 4 84 64,093 
Barnsley and District.................. British Electric Traction Co, Ltd.  ............... S. Selens 3} | Electric | 3 6 22,351 
Camborne, Redruth and District... | Camborne, &c., Light Railway Co., Ltd. ........ W. T. Presaland............ 10 | Electric | 56 41,887 
Cheltenham and District ............ Ni... E pXAd Ra SEE a ТЕ. Neri score geeasns 53 | Electric 4 8& | 46,587 
Colchester . British Electric Traction Co., Ltd. .................. S. Sellon ..................... 5 | Electric | 3 6 327 
Colne and District .. .................. Colne Town Council ................. РРСРР ТОСЕ T. H. Hartley.. ............ 54 | Electric | 4 84 81,614 
Crystal Palace ........................... Crystal Palace Light Rlys. and Tramys. Co., Ltd. | V. B. D. Cooper 94 | Electric |484 45,417 
Doncaster and District ... ..... ve British Electric Traction Co., Ltd S. Sellon ..................... bà | Electric |56 , 57,524 
Doncaster Corporation Doncaster Corporatioůns W. H. Crabtree à 74 | Electric. | 4 84 | 94,500 
Dudley and District (Extensions)... | British Electric Traction Co., Ltd. .................. CC 31 Electric 36 27.277 
East Anglian ........... ТРТ Drake and Gorham Electric Traction Co., Ltd.. | T. P. Seaton ............... 5$ | Electric |56 98,912 
Finchley, Hendon and District...... Finchley District Electric Traction Co., Ltd.. | Sir Douglas Fon. 104 Electric | 4 84 | 111,185 
Hamstead, Finchley, ke. Metropolitan Tramways Co., Ltd. ............... V. B. D. Cooper............ | 144 | Electric 4 83 | 75,615 
Hastings, Bexbill and District Hastings, &c., Light Railway Co., Ltd. ............ Kincaid, Waller& Manville | 134 | Electric 3 6 65,594 
Highgate, Finchley & Wood Green | Metropolitan Tramways Co., Ltd. .................. V. B. D. Cooper 102 | Electric | 4 84 54,559 
Hounslow and Twickenham ......... Drake and Gorham Electric Traction Co., Ltd... А. H. Rowan oj Electric 8 6 47,259 
Isle of Thanet (Extensions). . | Isle of Thanet Light Railway Co. Kincaid, Waller& Manville 5} | Electric 3 6 25,224 
London United Tramways, Limited, 

Light Railway Extensions London United Tramways (Ltd.) hh . J. C. Robinson 162 Electric | 4 84 | 199,045 
Middlesbrough, &c. ..................... Imperial Tramways Co., Ltd. ........................ J. C. Robinson 7 | Electric 3 6 56,540 
Middleton (Extension) ............... British Electric Traction Co., Ltd................... S. Sellon 2 | Electric 4 83 15,108 
Nelson and District .................. Nelson Corporatioünnn˖dndnnn . H . q . C шы 11 | Electric |4 84 , 15,000 
Nelson, Colne, &. q Greenwood and Batley (Ltd.) J. H. Rhode 6} | Electric 4 8} 87860 
St. Helens, Leigh and Bolton Lancashire Light Railway Co., Ltd. ......... Seah J. Е. Waller 24 | Electric | 4 84 090 
Southend-on-Sea and District ...... Sonthend Corporation ................................. A. Fidler 61 | Electric 8 6 40,474 
South Staffordshire . British Electric Traction COo—ü 8. Sellon..................... 44 Electric 3 6 28, 767 
Spen Valley .. ........................... British Electric Traction Co. ........................ S. ВеПоп.................... 74 | Electric | 4 84 55,651 
Waltham Cross q Metropolitan Trams, &c., Co., Ltd......... ....... V. B. D. Cooper 5$ Electric 4 84 27,925 

WALES— 
Rhyland Prestatyn..... ............... Rhyl and Prestatyn Light Railway Co. ............ À. Dickinson and Co. ... ó | Electric 3 6 26,458 
SwWunn enn Swansea Improvements, &c., Co., Ltd. ............ | S. Sellon..................... 74 | Electric | 4 84 | 55,172 
` SCOTLAND — 
Ayr, Prestwick and Monkton ...... Drake and Gorham Electric Traction Co., Ltd... | А. M. Taylor ........... ... 44 ' Electric 3 6 51,787 
Hamilton, Motherwell and Wishaw | Hamilton, &c., Light Railway Co., Ltd............ Warren and Stewart 8% | Electric | 3 6 ; 
Musselburgh ........................... Drake and Gorham Electric Traction Co., Ltd... | Mathew Buchan&Hogarth! 4j | Electric | 4 8j 57,503 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New Catalogues, 
Price Lists, and similar. matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury. oourt, Fleet- 


street, London :— 
NOW READY. 


.  "QRLEOTRICAL Trerma FOR TELEGRAPH ENGINEERS." — By J. Elton 
Young, M. I. E. E. The scope of the book aims at doni а fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 

it has hitherto received, whilst it endeavours to facilitate a thorough oom- 
rehension of the theory of pag: Җә applied to electrical lines in general. 

e Author ho that, besides elegraph and Telephone Engineers, it 
may, perha prove of service to those in charge of cables for the trans- 
mission of Baht and power. The localisation of faults has been very full 
investigated, including the different а in which the various meth 
are affected by the presence of a second fault or of general leakage. —Hatract 

from Preface. Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 118, 


" SUBMARINE CaBLE-LAYING AND Rrranmd.“ By Н. D. Wilkinson, 
M.I.E.E., &c., fully illustrated ; price 12s. 6d. 

6 THB STUDENTS’ GUIDE TO SUBMARINE CABLE TzsTING."—A. new work 
by Messrs. Н. К. O. Fisher and J. C. Н. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve asa 
guide to o tors alread end pis у. perdere нарды ee easi 
$o enter that service. e t cable companies now insist that their 
operators and probationers shall S bor certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

% PRAOTIOAL Notes FOR ELBOTRIOAL StupEnts.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price бв. 6d., post free. 

5 Dr. G. Gore. Third Edition. Price 2s., 
post 

„ ELmorRIo Morva Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric en to mini 
and general power transmission in which the author has 
much experience, The book is prin on good paper, and contains 
980 illustrations. Price 10s. 6d., post free; abroad, 11s. 

' WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPAOB WITHOUT WIRES 
BY ELEorTRIO0 Wavxs."—By Dr. О. J. Lodge, with many original illustra- 
tions. Enlarged Edition, 28. 6d. net, 2s. 9d. post free. 


| dozen net; in sets of any three, 1s. net; or the set of Twenty 


“ LABORATORY NOTES AND Forms.”—With the above title we have ready 
the N 3 of а set of 3 асо ала Trias е in 
use in ri pen. giri o ve 
Dr. J. A. Fleming, and will be found of service to Teachers, Demon- 
strators and Students. The object of this series is the sa of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., ie 6d. per 

ementary 
or Advanced) Exercises can be obtain бе. 6d. net. Ine complete 
set of Twenty Elementary and Twenty are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth cass, price 12s. 6d. net. Strong portfolios can be had, price 1а. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's “ Electrical 
Laboratory Notes and Forms." These cheaper Forms have prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the oountry. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the ical institutes. These new F 
which differ only from the higher-priced set in being printed on smaller 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

t: THs INCANDESCENT LAMP AND ITS MANUFACTURE.” — This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 86. 


„TR STEAM ENGINB INDICATOR AND INDICATOR Dracrams.”—Hidited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


Tm ART or ELBOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

“Тнв MANUFACTURE OF Егиствіс Light Олввонв.” — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated. 
price 1s. 6d. ; post free, Ia. 9d. 

„TR BIBLIOGRAPHY OF X-Ray LITERATURE AND 
A valuable, up-to-date pol Seu Being an attempt to ify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information каро the whole subject of electrical 
discharge research. Price 5s., post : abroad, 5s. 8d. 

"LocALISATION OF Faure IN Exeorrio LigHT Mains.”—By F. О, 
Raphael. Price 5s., post free; abroad, 5a. 6d. on a ion, 

% ELECTRICAL ENGINEERING FORMULAS,” a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour ; price 7s. 6d. ; by post, 7a. 9d. ; abroad, 8& A 
fine paper edition with wide margins for notes can also be supplied. 
Price 12s. 6d. ; post free, 138. : abroad, 13s. 6d. New Edition in the press. 

“Тип ALTERNATE CUBBENT TRANSFORMER,” Vol I.—By Prof. J. А. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 12s. 6d., post free, 
Vol. II., price 12s. 6d. post free, is also ready. 


'ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol, I., price 
12s. 6d. ; post free, 13s. 
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% ELxOrRIO LAMPS AND ErnBOrRIO LIGHTING,” Prof, J. A. Fleming, 
M. A., D. So., F.R.S., is handsomely bound, and of original illustra- 
tions, designs, initials, &c. Price 7s. 6d., post free. | 
!.. ͤ рле 

. 21.) oe. Ое, 8 paper cover, a8. ; alo 
3s. 9d. Single Primers, 3d. each, post free. Í 

% ARMATURE WDomas or ELEOTRIO MacHINES."—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and сое оше арена of America, Рта r^ ended iA ys as а 
working on о des Large pages, -pa 
illustrations and 65 full-page tables, 80s., post free. »i 

% DRUM ARMATURES AND COMMUTATORS,” by Mr. Е. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 88. Prospectus on application. 

„TR POTENTIOMETER AND ITS ADJUNOTS": A Universal 8 of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Price 6s., 
post free; abroad, бв, 6d. Digest post free. 


% MOTIV POWER AND GEARING FOR ELEoTRICAL MACHINERY.” — 
E. Tremlett Carter, O. E., M. I. E. E. Price 12s, 6d., post free; abroa 
18s. 6d. Prospectus post free. 


IN THE PRESS. 
% Tus ELEOTBIO ÀÁRO."—By Mrs. Ayrton. 
THE MANUFACTUBB OF CARBONS FOR ALL ELECTRICAL PURPOSES.”— 
By Francis Jehl. | 
* ELECTROMAGNETIC THEORY." By Oliver Heaviside. Vol. II. 


. BATTERIES, THEIR DESIGN AND MANUFAOTURE.”— By E. J. 
e. 


‘ PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usz.”— Ву W. R. 
per. ` 


* PRACTICAL TELEPHONY."—By Dane Sinclair and Е. C. Raphael. 

“e THE ELECTRICIAN’ WIREMAN’S POCKET-BOOK.” 

“The Electrician” Electrical Trades’ Directory and Hand- 
book.—An important announcement in connection with the 1899 
issue of the “ Big Blue Book ” will be found in an advertisement 


on another page of the present issue, to which our readers will 
please refer. 


TENDERS INVITED. 
Extension of Time.—The Salford Electric Lighting committee 
invite tenders for the supply. and erection of the following : 05 
boilere, (2) engines, (3) dynamos, (4) boiler feed - pumps, (5 


mechanical stokers, (6) superheaters, (7) economisers, (8) con- | 


densers, &c., (9) steam and water pipes, (10) cranes and weighing 
machines, (II) tanks, &., (12) switchboards, and (13) booster. 


Further particulars are given in an advortisement in another | С 


column, and specifications, forms of tender, &., may be obtained 
from the borough electrical engineer (Mr. C. L. Turner), Walness- 
road, Broughton. Tenders, addressed to the chairman of the 
Electricity committee, must be delivered at the offices of the town 
clerk (Mr. Samuel Brown), Town Hall, Salford, by Dec. 15, not 
Dec. 1, as originally advertised. 

The Corporation of Barnsley invite tenders for the supply and 
erection of: (1) Lancashire boilers and Green's economiser ; (2) 
engines, dynamos, switchboard, condensers, feed-water pumps, 
balancing transformers, boosters, piping, tanks, crane, wiring of 
works, and engine, &., foundations; (3) secondary batteries and 
accessories ; (4) feeder and distributing mains (solid system) ; (5) 
potential leads, network and service boxes and service connections. 
Further particulars in our advertisement columns, and specifica- 
tions, &c., can be obtained on шо to the consulting engineer 
(Mr. Thos. L. Miller), 7, Tower-buildings, N., Water-street, Liver- 
роо). The Corporation also invite tenders for the erection of a 
chimney and engine, dynamo and boiler house, storage rooms and 
cffices, Specification, &c., from Mr. J. Henry Taylor, borough 
5 to whom tenders should be sent by noon of Monday, 

ec. 12th. 


As will be seen from an advertisement applications are invited 
from electrical engineers for preparing specifications, drawings, &., 
for the installation of the electric light at the new infirmary at 
Highgate-hill for the Guardians of St. Mary, Islington. Further 
information may be obtained of Mr. W. Smith, architect, 65, Chan- 
cery-lane, W.C. Applications to the new Infirmary Buildings 
committee, Highgate-hill Temporary Workhouse, Holloway, N., by 
10 a.m., Wednesday, Dec. 7. 

The Shanghai Council invite tenders for a concession, for ‘a 
period of thirty years, for the exclusive right of establishing and 
working a telephone system in Shanghai. Further particulars are 
set out in an advertisement on another page, and plans may be 
seen and particulars obtained on application to Messrs. John Pook 
and Co., 8, Jeffrey’s-square, St. Mary Axe, London, E.C. Further 
information may be obtained on application to Mr. Charles Mayne, 
municipal engineer, Shanghai, whose telegraphic address is 
"Dynamo Shanghai." Tenders must be sent to the secretary 
(Mr. J. O. P. Bland), Shanghai, by noon of Friday, March 31. 

The Shanghai Council also invite tenders for a concession for 
constructing: and working about 23 miles of electric tramways 
on the trolley system. Particulars from Messrs. John Pook and 
Co., 8, Jeffrey's.square, London, Е.С. Tenders to Mr. J. О. Р. 
Bland, secretary, by noon of Wednesday, March 15, 1899. 
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The Buxton District Council require tenders for the erection of 
electricity generating station buildings. Tenders to the clerk. 

‘The Beckenham District Council invite tenders for the supply of 
the following electric lighting plant :—(a) Water-tube boilers and 
economiser ; (b) steam alternators, transformers and switchboard ; 
с) pipework, feed pumps, overhead tank, feed-water heater, &o. ; 
d) arc lamps, lamp posta, &c. ; (e) cables and street work; and (f) 
travelling crane. Tenders to Mr. F. Stevens by noon of Dee. 17. 

The Shoreditch (London) Vestry invite tenders for the supply of 
six direct-current rotary transformers, with switch gear complete, 
three of 66 kilowatt and three of 33 kilowatt capacity. Tenders 
by noon of Tuesday, Dec. 13, to Mr. O. Newton Russell, Electricity 
Supply Department, Coronet-street, Shoreditch. 

Tenders are invited by the Board of Control, Dublin, for the 
supply of the necessary plant, wiring, &c., for the electric lighting 
of Richmond District Lunatic Asylum. Tenders to Mr. H. 
Williams, Custom House, Dublin, by 10 a.m. Dec. 5. 


The Great Northern Railway Co. invite tenders for the supply of 
new, and the purchase of old, stores for 12 months from Jan. 1. 
Tenders to Stores Committee, at the Company's offices, King's 
Cross, London, N., by 10 am. on Tuesday, Dec. 6. 

The North-Eastern Railway Co. invite tenders for the supply of 
telegraph apparatus, wire and line stores during the six months 
ending June 30, 1899. Tenders to the secretary (Mr. C. N. 
Wilkinson), at York, by noon of Monday, Dec. 5. 

The Glasgow Corporation invite tenders for supplying switch- 
boards and instruments at the new electricity works, Port Dundas, 
Tenders to town clerk (Sir J. D. Marwick) by Dec. 5. 


The Dublin United Tramways Co. invite tenders for the supply 
of general stores, including electrical supplies, car fittings, iron- 
mmongery, Ko., for the year 1899. Tenders to the chairman of the 
Company, 9, Upper Sackville-street, Dublin, by 5th prox. | 

The Municipal Council of Bucharest invite tenders for the supply 
.of electrical machinery and electrical pumping plant for the water- 
‘works. Particulars from M. Radu, chief of Department of Studies 
and Construction, of Strada Mihai-Voda, Bucharest. Tenders by 
Jan. 10, 1899. 

Tenders and plans are invited until Feb. 1, 1899, by the Muni- 
cipal Authorities of Heidelberg for the erection and equipment of 
an electric lighting station. Tenders to Der Direotion der Stádt 
as und Wasserwerke, Heidelberg, whence particulars may be 
obtained for 6s. | 


TENDERS RECEIVED AND ACCEPTED. 


The Bury (Lancs.) Corporation have accepted the tender of 
Messrs. Calvert and Co. for wiring the public baths. 

The Bolton Corporation have accepted the tender of Mr. J. Booth 
for the construction and erection of an ігор roof at the electricity 
works. The tender of Messrs. Musgrave and Son for the supply of 
foundation plates for the two new 1,000 н.р. engines has also been 
accepted. The contract for the new switchboard has been given to 
the British Thomson-Houston Co. 


The Redditch District Council have accepted the tender of 
Messra. Johnson and Phillips for the supply of two dynamos, at 
£1,725, to be delivered within four months. 


APPOINTMENTS VACANT AND FILLED. 


The District Council of Hoylake and West Kirby invite applica- 
tions for the post of consulting electric engineer to the Council, 
in connection with the proposed electric lighting project. Appli- 
cations, on or before Dec. 6, to the clerk (Mr. Roderick Williams), 
Council Offices, Hoylake, Cheshire. Further information is given 
in an advertisement elsewhere. 

The Hammersmith (London) Vestry require an eleotrician-in- 
charge for their electricity supply works. Salary £2 per week. 
Applications to the resident engineer (Mr. G. G. Bell), 57, Fulham 
Palace-road, Hammersmith, by Dec. 8. See advertisement. 


A competent foreman platelayer is required by the Tramways 
Department of Manchester Corporation. Further particulars are 
set out in an advertisement. Applications (addressed chairman of 
Tramway committee) must be sent in to the town clerk (Mr. 
Wm. Henry Talbot), Town Hall, Manchester, by Saturday, the 
10th inst. 


As announced by us last week, the London Oounty Council have 
appointed Mr. John Young, manager of the Glasgow tramways, 
chief officer to the London County Council tramways at a salary of 
£1,500 per annum. Seventy applications were received for the 
post, out of which number there were selected : Mr. J. Young, Mr. 
‘J. Aldworth (of the Isle of Man tramways), and Mr. A. Baker. 

Mr. A. Banks Johnston, who has been for ten years engaged in 
the consumers’ department of the Chelsea 5 Supply Oo., 
was on Wednesday elected prime cost clerk and third assistant 


| clerk in the electricity department of the St. Pancras Vestry. 
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Mr. Hanson has been appointed resident electrical engineer to 
the Fleetwood and District Electric Light and Power Syndicate, 


Limited. | 
| BUSINESS NOTICES. 


‘Messrs. Hodges and Todd (Limited) are now connected with the 
National Telephone Co.'s exchange system, No. 5115 Gerrard. 


The London offices of Messrs. Ruston, Proctor and Co. have 
béen removed to Stafford House, 274, Cannon-street, E.C. 

Mr. David Stevenson has taken offices at 17, Victoria-street, 
Westminster. Mr Stevenson was formerly connected with the 
„E. P. S.“ Co. and with Messrs. Drake and Gorham. Не went to 
South Africa in 1891, and was for some years a partner in the firm 
of Edlin and Stevenson, of Cape Town. He will devote himself 
especially to electrical power distribution in factories and to electro- 
motor work generally. 

The manager's and secretary's offices of the Western and Braz:lian 
and the London Platino-Brazilian Telegraph Companies have been 
removed to Winchester House, Old Broad-street, London, E.O., 
where all communications should be addressed. The transfer 
offices of these Companies and of the Brazilian Submarine Tele- 
graph Co. are now at Blomfield House, London-wall, E.C. 


BANKRUPTOIBS, LIQUIDATIONS, &c. 

The application for the disc in bankruptcy of A. H. Crump, 
trading in London with S. G. Trehearne as Trehearne, Son and 
Crump, electrical engineers, &c., will be heard on 13th inst. at 
Bankruptcy Buildings, Carey-street, London, W.C. 

It has been resolved to wind up the Western Canada Telephone 
Co. (Limited) voluntarily, and Mr. G. P. Norton, Huddersfield, 
has been appointed liquidator. 

‘A second and final dividend of 2d. in the £ is announced in 
the matter of the London Metallurgical Co. (Limited) by the 
зеш? "id Stewart Bogle, 91-93, Palmerston-buildings, 
;ondon, Е.С. 


` Catalogues.—Messrs. Baboock and Wilcox (Limited) have 
recently issued a new edition of their well-got-up catalogue. 
entitled Steam. This production is really more than a cata- 
logue, and includes a very practical treatise on steam production 
and the management of steam generating plant. The treatise, 
which is strongly bound, opens with an essay on Economy and 
Safety in Steam Generation," the illustrations of which show 
various types and details of the Babcock-Wilcox water tube boiler, 
and the text of the essay takes the reader through the elements of 
thermo-dynamics and the theory of heat generators and engines, 
and also deals with two such practical matters as the best means 
of producing circulation and good dry steam economically, One 
of the best illustrations shows Baboock-Wiloox boilers installed 
iu the electric shop at Portsmouth Dockyard working under & pres- 
suro of 350lb. to the square inch. Several illustrations of its various 
forms of the Babcock-Wilcox type of mechanical stoker are also 
shown. Messrs. Baboock and Wilcox (Limited) are doing engineers 
iod steam users good service by offering copies of Steam free 
of cost. 

` Messrs. Polland and Co., of 5, St. Nicholas-buildings, Newcastle - 
on-Tyne, issue a useful sheet of electrical apparatus and accessories 
which they are importers of and agents for. 

A price list and catalogue of Svea glow lamps reaches us 
from Messrs. J. C. Lyell and Co. An interesting introduction 
deals with the subject ‘‘How Electrical Glow Lampe are Manu- 
factured," and is fully illustrated. The lis; is strong in high 
voltage lamps. | | 
- Messrs, А. Vandam and Co. forward a stroagly-bouni catalogue 
of electrical supplies. The catalogue is fully illustrated. 


Scientific Apparatus Catalogue.—We have received from 
Messrs. John J. Griffin and Sons (Limited), 20-26, Sardin ia-street, 
London, W. C., Part 3 of ‘‘ Griffin’s Illustrated and Descriptive 
Catalogue of Scientific Apparatus,” for use in educational estab- 
lishments. This is the eighth edition of Part 3, which is devoted 
to magnetism, electricity and galvanism, and comprises 180 large 
octavo pages, fully illustrated with every variety of apparatus for 
electro-technical laboratory and general experimental work. The 
Jecturer on electricity and magnetism will find the catalogue indis- 
ра and the practical worker will also find his requirements 
cate or. ( 


Railway Guide.—Health seekers and travellers generally will 
‘be interested in an illustrated guide and official list of hotels, 


boarding houses, seaside and farm house apartments, available . 


throughout the extensive district covered by the London and South 
Western Railway Co. in the Thames Valley and in the south-west 
of England. Illustrations and text will lend additional attraction to 


the book, which will be published early in April next by Messrs. . 


Spottiswoode and Co., the well-known London publishing house. 
Exports of Electrical Apparatus and Material. —The followi 
list gives official particulars of the exports of British manufact 
electrical apparatus and material (including telegraph and tele- 


phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Nov. 23 to 
Nov. 29, with the porta of destination :— 

Argentina—Buenos Ayres, £1,421. — Australasia— Adelaide, £105 (tele- 
graph material); Brisbane, £191 (including £101 telegraph material) ; 
Melbourne, £386 (including £364 telegraph material); Sydney, £1,097. 
Belgiun— Antwerp, 255. Brazil Rio Janeiro, £5,136 (telegraph material). 
Canada—Santoe, £240 (including £165 telegraph material). Ceylon— 
Colombo, £105. Chili—Valparaiso, £1,186 (telegraph material). China 
—8 i, £110. Denmark — Copenhagen, £26. рё Alexandria, 
£346 (including £150 telegraph cable) German)) — Hamburg, £110. 
Holland—Amsterdam, £80. Hong Kong—£171. India - Calcutta, £1,743. 
Italy Venice, £230. Japan—Yokohama, £474. Malta—£30. Norway 
—Christiana, £280 (including £185 telegraph cable). Russia—Helsingfore, 
£20. South Afrioa— Durban, £201 (including £12 telegraph material); 
East London, £108; Port Elizabeth, £26. Spain—Malaga, £70. Straits 
Settlements —Singa £243. Sweden —Stockholm, £1,785 (including £85 
telegraph material) West Africa—Senegal, 130 knots telegraph cable). 
Total, £15,962, against £8,573 in the corresponding last year 
(Nov. 94 to Nov. 30). ; 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Airdrie and Coatbridge Electric Tramways.—Having failed 
to obtain the sanction of the Board of Trade to the order of the 
Light Railway Commissioners for the construction of the Airdrie- 
Coatbridge electric tramway, the British Electric Traction Co. have 
now decided to promote a Parliamentary bill for powers to construct 
the line. The bill is backed by the Corporations of both Airdrie 
and Coatbridge. 

Alleged Perjury.—John Limbrey Higgs, solicitor, Delahay-street, 
S.W., again appeared before Mr. Lushington at Bow-street on 
Tuesday, in answer to the charge of having committed wilful and 
corrupt perjury in the course of his examination in connection 
with the liquidation of the I.E.S. Accumulator Co. After evidence 
had been given by Mr. Ed. Mann, Mr. F. B. Harper and Mr. 
A. J. Schweder, the hearing was again adjourned. 

Aylesbury.—A report from Mr. F, Hastings Medhurst, the 
Council’s consulting engineer, recommending the erection of elec- 
tricity supply works was discussed at a recent meeting. The total 
capital expenditure for a supply equivalent to 5,000 8c.p. lamps 
is put at about £14,000. It been decided to apply for a pro- 
visional order. 

Brighton.—The Local Government Board have sanctioned a 
further loan of £56,300 for electric lighting purposes. 

Costa Rica.—The main streets of San José are lighted by 
electricity. 

The land telegraph lines of Costa Rica consist of 744 miles of 
lines, and there are offices. Telegraph rates are very low. 
There is no submarine cable station nearer than San Juan del Sur 
in Nicaragua. There are 203 miles of telephone wires batween the 
capital, San José and the outlying communities and plantations. 
The number of calls average about 2,500 daily. 

Croydon.—The borough electrical engineer (Мг. Т. H. Mitchel;) 
is to report upon the question of extending the electric light mains 
to South Norwood. 

Darwen.—The Corporation have decided to purchase the under- 
taking of the local tramways company for £48,500. A bill is being 
promoted by the Council for the construction of additional tram- 
ways, for the introduction of electric traction and for other powers. 
Mr. H. Graham is, as the Council’s expert, has reported 
that the track isthroughout suited for conversion to electric working. 

Dundee.—The Town Council will apply to the Secretary of State 
for Scotland for power to borrow a further £50,000 for electricity 
supply purposes. The Tramways committee had a meeting on 
Wednesday to consider the most suitable form of traction for the 
local tramways. A communication was received from Prof. 
Kennedy declining the appointment of consulting engineer, and 
stating that the conduit system was still in a stage of experiment, 
and that it would be much cheaper to adopt the overhead system. 
The meeting concurred in this view, and decided to have plans 
prepared for the application of electric traction to the Perth-road 
tramways, and also to have a atatement prepared regarding the 
construction of the new electrical route along Broughty Ferry-road. 
The preparation was entrusted to the electrical engineer (Mr. 
Walter H. Tittensor) and the burgh engineer, who are to submit 
reports as to estimated cost. 

Earl’s Colne (Essex).—A 
adoptiog the Lighting and 
favour. 

Educational.—Mr. E. H. Todd, a matriculated student at the 
South-Western Polytechnic Day College for Men, has been ap- 
pointed to an open Exhibition in Physics and Chemistry, at Christ 
Church, Oxford, of the value of £80 per annum, tenable for four 
years. 

Electricity “їп Bulk."—The Council of the Association of 
Municipal Corporations have appointed a sub-committee to organise 


rish meeting has voted in favour of 
atching Acts. Electric lighting finds 
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Opposition to the General Power Distributing Co.’s Bill, and all 
similar schemes for the supply of electricity **in bulk." 


Electric Cabs.—The Commissioner of Police, in his annual 
report, makes the following remarks on electric cabs :— 

The vehicles are roomy, the interiors well fitted and the mechanism is 
well under the control of the driver. Experiments are, however, being 
made with a view to reduce their weight, &c. Should electric carriages 
come generally into use, the effect on the traffic of the metropolis will be 
marked, as such vehicles occupy but a little over one-half the space of 
that of a similar vehicle drawn by a borse. m а sanitary point of view 
also a diminution in the number of horees in the streets is a desideratum. 
The one-stage carriage, propelled by electricity, has not yet been put on 
the streets to ply for passengers. 


Electric Launches.—The Thames Valley Launch Co. (Limited) 
recently despatched to Colombo, Ceylon, two specially-desi 
launch electric motors for use in boats which are to be built in 
Colombo. The full electrical equipment for the launches were 
included in the shipment. This firm report that they are sending 
out to the colonies and abroad complete sets of plant for erection 
into hulls built abroad. 


Blectrical Concessions in the Turkish Empire.—An imperial 
iradé has now been issued by the Sultan granting to Sir Ellis 
Ashmead-Bartlett a concession for the establishment, with a 
5 of electric lighting systems in the towns of Salonica and 

myrna. 


Electric Traction in Germany.— According to the Berlin corre- 
spondent of the Economist, last year there were built 453 miles of 
eleotric railways in Germany, France, Austria, Italy and England 
селе and of this amount Germany constructed about two- 
thirds, 


Glasgow.—A lengthy memorandum was presented recently to the 
Tramways committee of the Glasgow Corporation by Mr. John 
Young, general manager, who has now been appointed to the London 
County Council Tramways Department. The report deals with 
conduit and overhead systems of electric traction, and refers at the 
commencement to the report of the deputation from the Tramways 
Committee in 1896 in favour of electrio working of the town tram- 
ways. The main recommendation of that report was that an 
experimental line on the overhead system should be tried, and 
the Springburn route was selected. Overhead construction was 
proceeded with, and rosettes were used instead of side poles, 
showing the overhead system, as Mr. Young thinks, at about 
its best. It is only within the last two or three weeks that horse 
cars have been entirely displaced by electric cars on the Spring- 
burn route, and the power station plant has not even yet been 
completed so as to be taken off the hands of the contractors. The 
operating figures can, therefore, hardly be taken as normal, The 
results of the experiment as regards efficiency and economy are, 
however, described as very satisfactory. For the week ending 
12th November ult., the total operating expenses for the 
electric route were, as near as may be, 6$4. per car mile, 
while the receipts amounted to 1s. Mr. Young continues : 
„There can be no doubt electric traction does very appreciably 
increase the revenue. Apart from this consideration, important as 
it is, financial success is assured by the fact that, during the first 
full week of operating our small electric installation, working only 
at half its power, we can show a saving on working expenses, as 
compared with horse traction, of 2d. per car mile." It has been 
for a long time past a difficulty to cope with the increasing 
tramway traffic in Glasgow, but Mr. Young thinks it would 
be unfortunate at this time of day to propose to build more 
stables or horse cars :—‘‘ The only relief we can otherwise have, 
until a general acheme for electric traction has been adopted, is to 
electrically equip the route in continuation of High-street from 
Glasgow-cross to Govanhill, and across Coplaw-street to Coplaw- 
hill car works. An electrical connection between the car works 
and the power station at Springburn is absolutely necessary at any 
rate. It is calculated that the engines and dynamos now in the 
power station can operate this extension, and, of course, better 
results will be shown when full advantage is taken of the power 
plant. The question is, should tbis extension be on the overhead 
or underground system——or, rather, should we have a demonstra- 
tion of the conduit system before finally disoussing a ocom- 
plete scheme of electric traction for the city !" After dealing 
fully with the statement recently published of the experience 
with the conduit system in New York, Mr. Young says:— 
The extra cost of the conduit system of traction can be better 
afforded now that electric power can be produced at what a few 
years ago would have been looked upon as merely a nominal 
addition to the cost per car mile run. Further, one system for the 
entire city would certainly be preferable. Otherwise there would 
be difliculty in determining where one system should end and 
another begin. 


Dixon Halls for overhead traction would cost about £16,000 ; for 


overhead from Glasgow Cross to Rutherglen-road, and conduit 
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To convert the whole track from Glasgow Cross to 


beyond, about £27,000 ; and for conduit throughout, from head of 
Saltmarket, about £33,000. The overhead lines on Coplaw-street, 
and in car works and sheds would be about £4,000 additional. Even 
a small demonstration of the conduit system on this route would mean 
losing a considerable time in having it electrically operated. For my 
rt (concludes Mr. Young)Ishould much prefer to have the direot 
ine from the power station to the car works operated throughout 
on the one system, and to have this carried out at once. If it ig 
desired to have a demonstration of the conduit system, what I 
would suggest is this :— Proceed at once to equip the Govanhill 
route, as proposed, on the overhead system throughout, and 
arrange to demonstrate the conduit system on the Dennistoun 
route from St. Vincent-place to the terminus. The current for 
this demonstration could easily be pees from the present power 
atation, via High-street, and the working costs kept quite separate. 
The Kelvinside cars could simply turn at St. Vincent-place, as in 
former times, and this would completely isolate the Dennistoun 
route for this purpose." This recommendation having been duly 
considered by the Tramways committee, that body decided, o: 
Wednesday, to equip the Glasgow Cross to Govanhill line on tho 
overhead trolley system, and to make an experiment with th 
conduit system in another part of the city. z 


Mr. A. R. Bennett has just presented a report to the Glasgow 
Corporation, in which he states that the estimate prepared by him 
for the Glasgow telephone inquiry of £100,000 for 5,200 sub- 
scribers and call offices actually working, besides 1,200 spare un- 
finished lines and 587 junction lines, may still be taken as correct. 
It was, he says, based upon the same type and quality of material 
as is used by the National Company, but in pract/c? he would not 
recommend such a close adherence to the Nati.ui Company's 
working as was assumed in the estimate for the purposes of 
comparison. As soon as the Municipal Exchange had 2,000 
or 3,000 subscribera successfully talking, which stage shouli 
be reached within twelve months, he would expect that new 
orders would flow in very rapidly, and that by the end of 
three years the orders already executed and on hand would number 
10,000, or, perhaps, 12,000. He would, therefore, recommend tho 
adoption of double the number of lines contemplated, or 10,400 com- 
pleted and 2,400 spares— 12,800in all—as a basis fortheinitial scheme, 
which he estimates at £200,000, or a rental of £6. 17s. 1d. per line. 
He estimates, however, that all the rental necessary wouldbe £6. 1s., 
instead of £5. бз. originally proposed. This 16s. on 10,400 lines 
would, in twelve years, produce £99,840, which, added to.the 
£72,000 of sinking fund, would, apart from accumulations, amount 
to £171,840 in 1912. . Thus only £28,160 would remain to be 
recovered by sale to the Post Office or sale of assets. The 163, 
he suggests, should be a precautionary contribution to a sinking 
fund which may or may not be ultimately required, and could be 
made returnable to the subscriber in 1912 should the licence b» 
extended, or should sale to the Pust Office or realisation of assots 
render the sinking fund superfluous. 


The supply of electric light to many private consumers in Glas- 
gow has had to be curtailed. No further applications for Corpora- 
tion current can be granted. Notice was, some time back, given 
to new applicants that current could only be supplied on condition 
that the Corporation could cut it off when it was found necessary. 
There are 110 consumers of this description, and it is not expected 
that these will receive full supply until the beginning of th» 
year. 


Greenock.—The burgh electrical engineer (Mr. S. E. Fedden) 
has been requested to report as to the advisability of purchasing 
the tramways within the burgh area, and also as to the cost bf 
equipping the lines electrically. 


Government Purchase of the Telephone. —We recently referred 
to a süggestion made by Mr. Edward Rie (speaking on behalf cf 
the provincial Stock Exchanges) for the purchase by the Govern. 
ment of the National Telephone Co.'s undertaking. Mr. Rae has 
further written to The Times as follows :— 


As a result of my letter of the 16th inst., I have received very many 
communications, without exception favourable to my proposal, and as the 
matter is likely to come before public associations for discussion, I am 
desirous to place the matter, if possible, in a more definite form. I think 
it is not too much to say that an almost universal feeling exists in favour 
of nationalisation. This may be attained by one of two courses—first, the 
absorption, or, secondly, the extermivation, of the National Compeny's 
undertaking. I venture to think that the former is not only the most 
just, but also the more profitable course for the country.. I think, how- 
ever, that, before the question can with advantage be discuesed further, 
the National Co.'s board should in fairness make known their views to ti:e 
public and state 

1. Whether they are prepared to negotiate with the Government up’ п 
the terms suggested, or upon what terms ; and 

2. Whether they can give an assurance that the earning possibilities of 
the Company are not over-estimated in the outline given below. 

The purchase money of the National Co.’s system on the basis advocate. 
in my last letter - namely, the average prices of the Company's securities 
for the three years ending June 30 last—would amount to £6,850,.00 ; 


* 
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and this might be met either by unemployed funds in the hands of the 
Post Office, or by the isssue of terminable annuities, or of £6,525,000 Two 
and a-Half per Cent. Consols at £105 per cent. The following figures, 
taken from the company’s balance-sheets, show the gross receipts, working 
expenses and net receipts for the three years ended June 30, 1896, 1897 
and 1898, and the average figures for the same period respectively :— 


1896. 1897. 1898. Average. 

Gross receipts............ £853,416 . . £916,931 . . £1,046,468 ... £938,938 
Working expenses (ex- 

cluding royalties...... 441,230 .. 507,074 ... 681,736 ... 510,013 

Net receipt £412,186 ... £409,857 ... £464,732 ...£428,925 


The sole tax upon these net receipts after a Government purchase being 
the interest charge, which I will take as £165,125 per annum, upon the 
purchase money, there would remain an average net result, inclusive of 
royalties, of £265,800 per annum. This annual result, excluding any 
allowance for the steady progressive increase in the Company's profits— 
namely, £31,000 per annum on the average of the three years—if placed 
to a sinking fund at 24 per cent., would in the year 1911 amount to 
upwards of £4,000,000, or, including such progressive increase, to & sum 
exceeding £7,000,000, and even excluding the royalties from consideration 
as рагі of the Company's earnings, to a sum exceeding £5,500,000. I 
think the Post, Office would be fortunate in securing the extinction of the 
Telephone. Company's licence upon such terms. | 

The second course —that of harassing the National Company out of exist- 
ence—can only be pursued at a serious loss to the public purse and an 
entire sacrifice of public convenience. I appeal to the ablest experts of the 
Post Office to say whether this is not so. The Company, it is to be feared, 
would have only too many facilities during the currency of the licence for 
thwarting and even paralysing the Post Office Department in their 
endeavour to supersede them by competition ; and I repeat my belief 
that, of the two courses indicated, the country would prefer to seek a 
settlement with the National Company upon an equitable basis. 


Hammersmith (London).—The number of applicants for electric 
current to date is 249, representing an equivalent of 19,464 8 o.p. 
lamps, and of these 190 (13,840 Jamps) are connected. | 


Leatherhead.—The time for sending in tenders for taking over 
and working the District Council’s provisional order has expired, 
but no tender has been submitted. The Electrical Power Distri. 
bution Co. intimate that they will establish large generating works 
in the neighbourhood and will be able to supply current at a lower 
rate than the Council itself can generate it. A committee is con- 

sidering the matter. 


Lectures.—The borough electrical engineer (Mr. R. C. Quin) 
lectured to the Blackpool Literary and Scientific Society last week 
on! Modern Applications of Electricity." The town clerk (Mr. 
Т. Loftos), who presided, said that Blackpool was the first town in 
the kingdom to obtain statutory electric light powers, and it was 
satisfactory to know that the first installation was highly success- 
ful, and that the whole cost of it had been paid off. Blackpool 
was also a pioneer in electric traction, having been the firat town 
to use it in England if not in the United Kingdom. Much of their 
success in electrical matters was due to Mr. Quin, who had had 
considerable experience in another well-known health resort. 
Mr. Quin’s lecture treated of electricity as an illuminant, a cooking 
agent, a telephonic and bi. рн; medium, in therapeutics, &c., 
and the lecturer was accorded a hearty vote of thanks at its 
termination. i 


Limerick.—The Town Council have decided to put their pro- 
_visional order into force, and the Board of Trade have been 
requested to defer considering the revocation of the order until the 
election of the new Council. mE 


Liverpool.—The city electrical engineer (Mr. A. Bromley 
Holmes) has been requested by the Tramways committee to con- 
sider and report as to the price to be charged for current supplied 
for lighting the tramcars. | 


London County Council. At Tuesday's meeting loans of 
£10,490 to Hampstead Vestry for electric lighting purposes, and 
of £5,690 to Battersea Vestry, for extensions of the Vestry’s 
electric lighting station, were approved. | 

The appointment of Mr. John Young, the popular manager of 
the Glasgow tramways, as chief officer of tramways at а salary of 
£1,500 a year (as announced in our last issue), was confirmed. 


scar.—Except a few French officials connected with the 
telegraph lines, there are no persons engaged in electrical work in 


Madagascar. A correspondent writing under date Oct. 31 bemoans 
this fact. 


Manchester.—In a communication to the local press the city 
electrical engineer (Mr. C. H. Wordingham) states that Manchester, 
in common with other large towns, such as Edinburgh, &c., owning 
electricity supply works, is now feeling in an acute manner the 


effects of the dispute in the engineering trades last year. The |. 


check to production then given has caused an enormous conglom- 
eration of work, and plant ordered is many months, and in 
some cases a year or more, overdue. The Electricity com- 
mittee at Manchester have now on order two large gene- 


rators, each of 2,500 н.р., and capable of supplying togethet 
100,000 lamps. One of these was guaranteed to be running by 
October, 1897, the second by September, 1898, and neither of these 
is yet at work. In spite, therefore, of the foresight of the com- 
mittee in ordering plant well ahead of the probable demand, they 
had no more plant capacity than in March, 1897, and the 
consequences were now being felt by their consumers, Further 
than this, 10 additional boilers, equivalent in steam-raising capacity 
to the number now fixed, are also much overdue, and they were 


‘thus doubly handicapped. For the last two evenings the pressure 
on the electric mains was as low as 87 volts on Monday for 


about an hour, and on Tuesday for about two hours. Every- 
thing that was possible to be done had been and was being 
done, The boilers were being forced to a very large extent, 
and the whole of the existing plant was greatly overloaded. 
It might be said that, having in view the inadequacy of the plant, 
new connections ought not to have been made. Consumers would 
remember that last winter the connection of new lamps was com- 
pletely stopped from November, 1897, to February, 1898. Relying 
on the promises of contractors to complete their work, it appeared 
perfectly safe to take off this prohibition last spriog, and the 
committee could not have foreseen that there could have been such 
an utter failure on the part of the manufacturers. Mr. Wordingham 


is confident that in about a fortnight they would have six new 


boilers and one of the new generators at work, and in the mean- 
time he asks consumers to bear with the low pressure with as much 
patience as possible, remembering that every effort is being made 
on the part of the Electricity committee. 


Manchester Improvements.— A deputation waited on Sir Cour- 
tenay Boyle, at the Board of Trade last week, to lay before him 
details of the Corporation's tramways bill. This bill gives Man- 
chester power to lease lines from the Corporations of Salford, 
Oldham, Stockport, Ashton-under-Lyne, Stalybridge and Eccles, 
the District Councii of Swinton and Pendlebury, and the urban 
districts between these places and Manchester, and to work them 
as one system. Authority is sought to utilise different kinds of 
motive power—electricity, oil, gas, steam, &o. The Corporation 
seeks a provision for the ‘‘ postponement of payments to any 
sinking fund formed for the discharge of moneys borrowed 
or raised under the intended act, and for the payment of 
preliminary expenses and interest out of capital, for such period 
as may be prescribed by the intended act, or sanctioned by some 
public authority, and to make other provision in regard to the 
repayment of borrowed money.” As it will be some time before 
the Corporation can obtain possession of the lines, and consider- 
able expense must necessarily be incurred in the laying down of 
electric plant, purchase of cars, &c., the Corporation do not desire 
to burden the rates with any of these charges, and consequently 
wish, until the tramways begin to show an earning capacity for the 
Corporation, to pay interest and sinking fund charges out of 
capital. It will be seen that the Corporation wish for such 
powers as have as yet been granted to no other municipal body in 


the kingdom. 


Niagara Power Co.'s Undertaking.—It is alleged that the 
Niagara Power Co. have broken the conditions of the agreement 
under which it was granted its lease, An agreement was made in 
May, 1892, with the Ontario Government and confirmed by 55 Vic , 
chap. 8. for the right to take the waters of the Niagara River ia 
Queen Victoria Niagara Falls Park, for which an annual payment 
of $25,000 per annum for ten years was to ba made by the com- 
pany. The company was required to commence work before May 1, 
1897, and to proceed at such speed that water connections for 
25,000 н.р. would be completed and 10,000 н.р. ready for supply 
by Nov. 1, 1897. The company has, it is alleged, failed to carry 
out this part of its agreement, and the Governor in Council, acting 
under advice of the Attorney-General, has submitted to the High 
Court the following points :—(1) Is the agreement void by reason 
of the failure of the company to carry out its agreement with refer- 
ence to the development of power? (2) May it be declared void! 
and (3) If the agreement with the company is not at an end, are 
the Government or Commissioners of the Park empowered to grant 
the right to take and use the waters of the Niagara River within 
the limits of the park ? 


Rangoon.—Mr. R. Hammond's report upon the establishment 
of electricity supply works has been submitted to the Municipal 
Council. Mr. Hammond recommends the laying of mains in the 
whole of the municipal area, and the total capital outlay involved 
is estimated at 1,267,367 rupees. The municipal engineer (Mr. 
Stirrat), however, advises the Council to commence by laying down 
a small plant, but to make provision for extensions. No decision 
has yet been come to. ` 


Perth.—The station, shunting yard, &c., are to be lighted elec- 
trically. An independent steam plant is to be put down. 


Redditch.—At э special meeting of the District Council, held to 
authorise the acceptance of a fresh tender for the supply of 
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dynamos for their electricity works, it was stated that the original 
contractors (the United Ordnance and Engineering Co.) had gone 
into liquidation. Correspondence had taken place between their 
electrical engineer (Mr. McMullen) and the official receiver of the 
Company, who proposed to carry out the contract at an addition of 
£200 to the sum originally mentioned, and the committee were 

repared to accept the contract at the increased price of £1,638, 

ut as it transpired that the official receiver was not prepared 
to guarantee any time for delivery, a fresh tender was accepted 
from Messrs. J ohnson and Phillips. (See under ‘‘ Tenders 
Accepted.") 


Speed of Electric Tram Cars.—At Dublin, last week, Sir F. 
Marindin concluded his inquiry into the application of the Dublin 
United Tramways Co. for permission to increase the speed of the elec- 
tric cars between Dublin and Dalkey, via Blackrock and Kingston. 
A mass of evidence was given by residents and others in favour of 
the application, but opposition was made by the Oar Owners’ 
Association and the Dublin and Wicklow Railway Co. 


St. Pancras.—At Wednesday’s meeting of the Vestry, Dr. 
Walter Smith moved the report of the Electricity and Public 
Lighting Committee. The report recommended that the salary of 
Mr. A. E. Pyoraft, chief clerk of the department, should be 
increased to £300 per annum. Dr. Smith said Mr. Pyoraft 
thoroughly deserved the increase, but an amendment by Mr. 
Durant that the matter be referred to the Officers committee was 
adopted by 50 to 12 votes. 


Stoke Newington (London).—The Vestry has been asked bye 
North Hackney Tradesmen’s Association to request the Hackney 
Vestry when laying electric light mains on the east side of High- 
street to extend "hem to the west side, for the convenience of 
Stoke Newington ratepayers. | 


Telephone Municipalisation.—The Edinburgh Town Council 
have rescinded their recent resolution in favour of applying for 
parliamentary powers to establish and work a municipal telephone 
exchange. 

At a meeting of the Common Council yesterday (Thursday) 
afternoon, Mr. Turner, in reply to Mr. А. С. Morton, said that the 
Corporation were about to call a conference at the Guildhall of the 
London Vestries and Local Authorities on the telephone question, 
and he hoped useful results would follow. 


Twickenham.—Now that the Twickenham and Teddington 
Electric Supply Co. has decided to proceed with its application for 
а provisional order, the Joint Lighting committee of Twickenham 
and Teddington have decided upon a course of procedure. The 
Twickenham Council have unanimously adopted the report of the 
committee that in the event of a favourable reply being received 
from the Board of Trade it is advisable that steps be taken to 
obtain a joint provisional order for Twickenham and Teddington 
with a view to proceeding with the electric lighting of the two 
parishes at an early date." 


Walthamstow.—A Local Government Board inquiry has been 
held into the application of the District Council to borrow £36,490 
for the erection of electricity supply works. The clerk (Mr. Gower), 
who appeared in support of the application, said that a provisional 
order was obtained in 1890, and there was no doubt a considerable 
demand for electric current in the district. Mr. J. Enright, the 
consulting engineer, submitted technical details. 


Whitechapel (London).—The District Board of Works have 
applied to the London County Council for a loan of £25,000 for 
purchase of land in Osborn-street for a supply station and for the 
enlargement of the destructor works. Mr. Arthur Wright's report 
on the electric lighting is now under consideration by the Electric 
Lighting committee. 


Whitehaven.—-A Local Government Board inquiry has been 
held into the application of the Town Council to borrow £12,000 
for electric lighting extensions. The Mayor (Mr. J. R. Musgrave) 
stated that additional electric lighting plant was absolutely necessary 
to meet the great demand. In 1894 the number of units consumed 
for public and private lighting was 158,201, and the equivalent 
number of 8 c.p. lamps was 2,962. In 1897 the figures were 
184,176 and 6,081. The present plant was equal to the supply 
of 6,600 lamps, and they intended to pat down additional plant 
equal to a total capacity of 10,800 lamps. There was no opposi- 
tion. 

Windsor.—The Town Council have decided to light three of the 
principal streets electrically. - 


Winsford.—A report from Mr. Wm. Beckett, of Manchester, 
recommending the erection of electricity supply works, has been 
by the District Council. The initial cost of a smaller 
installation is put at £7,700, but a complete scheme for the district 
is estimated at £12,000. The Council will apply for a provisional 


258, 716. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. С. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 
of Applications for Patents are not open to 
the acceptance of the complete Specifioat 


blio inspection until a ions. 
The names within 5 are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufized. 
November 7, 1898. 

J. B. REINER. London. Improvements in and relating to electric 
arc lamps. 

Е. M. Lewis and Тнв MuruaL Егествіс Trust (LIMITED). 
London. Improvements in enclosed arc lampe. 

W. B. Sayers. London. Improvements in or relating to brush 
holders for dynamo electric machines. 

L. L. Hartircson. London. Improvements in the manufacture 
of electrical cables for submarine telegraph purposes. 

L. J. STEELE, Sir J. B. Marre, Bart, M.P., and J: VERITY. 
London. Improvements in or connected with incandescence 
electric lamps. | 

25,430. W. P. Тномрвом. Liverpool Improvements in electric соп- 

troller mechanism primarily adapted for railway motore. (T. 

von 5 United States.)“ 


25,588. 
25,597. 
25,408. 
23,411. 
25,120. 


23,433. C. VERNIER. ndon. Improvements in and relating to the con- 
struction and arrangement of electric arc lamp cut-outs. — 
23,436. E. BiLHARz. London. Improved method of attaching the 


holders of electric incandescent lamps to their bulbs. (Date 
applied for under Patents, &c., Act, 1883. Sec. 105. June 10, 
1898, being date of application in France.) 

November 8, 1898. : 

23,462. G. W. BELL and Е. R. Royston. Liverpool Improvements in 

or connected with street electric tramways and railways. | 

23,481. J. Вавтіск. Leeds. Improvements in or relating to electric 

furnaces for the production of calcium carbide. 

935,497. W. Н. MERRIMAN. Birmingham. Improvements in and connected 
with electrical tramways, and in the transmission of electricity 
to the car or vehicles. | 

Н. Н. LAk&. London. Improvements in devices for controlling 
the operation of electric motors. (H. S., United States.)“ 

Н. H. Laxe. London. Improvements in insulators for incandes- 
cence electric lamps. (А. Н. Spencer, United States.) 

Tux British THoMsSON-HovusTon Co. (Ілміткр). London. Im- 
provements in a method and system for generating and distribut- 
ing electric energy. (C. M. Green, United States.)“ 

THE Ввттіѕзн 'Тномвох-Носвтох Co. (Lrurrzb) London. Im- 
provements in & method and system for generating and distri- 
buting electric energy. (C. M. Green, United States.)“ 

Tae Ввгивн THomson-Hovuston Co. (LnrrgD) London. Im- 
provements in a method and system for generating and distri- 
buting electric energy. (C. M. Green, United States.)“ 

Tae British THomson-Hovston Co. (LiurrED). London. Im- 
provements in electric brakes for electric railway cars and other 
electrically operated mechanisms. (Е. E. Case, United States.)" 

Tue Ввітізн Тномвок-Ноовтон Co. (ЇлмїтЕр). London. Im- 
provements in electric arc lamps. (С. E. Hartham, United 
States.)" | 

Тнк Ввгпвн THomson-Houston Co. (Ілмттер). London. Im- 
provements in governors for air compressors driven by electric 
or other motors. (S. H. Libby and W. B. Potter, United States.)“ 

Н. LEITNER. London. Improvements in apparatus for controlling 
electric motors. | 

О. Р. NavHARDT. London. Process for obtaining an electrolytic 
deposit of metallic films on aluminium.“ 

November 9, 1898. І 

Н. CHAPMAN. Sheffield. Continuous to alternating electric 
current transformers. 

J. W. SurrH and W. Evans. Birmingham. 
apparatus for the electro-deposition of metals. 

November 10, 1898. 

D. Вовквтвон, Jun. Glasgow. Improvements in and relating to 
the electrical propulsion of tramway cars, railway carriages and 
the like. 

J.H.TuckrR. Birmingham. Improvements in electrical switches. 

В. P.SrRAcHAN. London. Improvements in and relating to 
trolleys and trolley-poles used in overhead systems of electric 
propalsion. . 

К. Happav. London. Improvements in or relating to secondary 
or storage batteries. (G. J. Miller, Unived States.) 

November 11, 1898. 

23,728. J. J. Brooks and Е. W. ALLEN. Manchester. 
or connected with incandescent electric lampe. | 

23,750. S. G. Brown, Bournemouth. Improvements in electro-dynamic 

relays for use on telephones and telegraph line. | 

25,755. J. A. Flaum. London. Improvements in electrical measuring 

instruments called potentiometers. 

25,768. A. P. Wsicnt. London. Improvements in rails with cable for 

electric traction. | 

23,820. J. Tuma and M. R. KaLpzoc. London. Improvements in 

apparatus for measuring the phase of aKernating currents.” 


23,503. 
23,510. 
23,529. 


25,550. 
25,531. 
23,532. 
25,555. 
23,534. 


23,541. 
25,545. 


25,595. 
23,597. 


Improvements in 


23,659. 


25,662. 
25,699. 


Improvements in 
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SPECIFICATIONS PUBLISHED. 
5 Specifications can now be obtained at the uniform price of 
. each. 


17,161. 
21,178. 


1897. 
HaRGREAVES. Means applicable for use in the electrolysis of salts. 
HARGREAVES. ‘Treatment of solutions of carbonatos of soda 
resulting from electrolysis of chloride of sodium, and in apparatus 
applicable for use therein. ; 
1. MARTINEZ. Mechanism for operating or controlling electric motors 
at & distance. 
. BARKER. Electrical and other recording instruments. 
. Rovtin and Brown. Electricity meters. 
. Hanpcock and DYKzs. Electrical propulsion of barges and boats 
on canals and rivers. 
. TRIBELHORN. Electrical accumulators or storage batteries. 
. Byxa. Electrical fusible Cut-outs. 
. Moorgs and FARRELL. Electrical switches. 
1898. 
. BARSCHALL. Rail joints for electric railways. 
. BLACKBURN and Warre. Method of fixing and suspending bere 
electric conductors. 


13,861. Hgys. (Dumoulin.) Electro deposition of copper and other metals 
on ro cathodes. | 

16,659. HiLBERG. Electrolytic process for extracting metals from their 
halogen combinations. 

16,717. Tae British THomson-Hovuston Co. (Ілмітер). (Case.) Trolleys 
for electric railways. 

17,588. Bourr. (Busson.) Primary electric batteries. 

18,807. Winton. Electric sparkers for explosion engines.. 

18,975. Taytor. Electric high and low-tension fuse head for blasting, 


miuing and the like purposes. ; 


і COMPANIES’ MEETINGS AND REPORTS. 


British Electric Traction Company (Limited). 


An extraordinary general meeting of the members of this Company was 
held yesterday (Thursday), at Donington House, Norfolk-street, London, 
W.C., under the presidency of Sir CHARLES Rivers WILSON, G. C. M. G., С.В. 

The SECRETARY (Mr. Geo. Stevens) read the notice convening the 
meeting. . | 

The CHAIRMAN said: We have called you together to meet the 
requirements of the Light Railways Act, which in this respect follows 
the proeedure of the ordinary Railways Acts in requiring that the 
approval of the shareholders should be signified to any applications to 
Parliament, and for this purpose a special meeting (called a Wharn- 
cliffe meeting) must be called. We are met to pass a series of reso- 
lutions approving the drafts of several Light Railway Orders which are 
in process of ‘being promoted by the Company ; these are the Light 
Railway Orders for Merthyr Tydvil, Kinver, Poole and district, South 
Staffordshire, Doncaster and district, Barnsley and district, Middleton 
extensions, Colchester, Spen Valley, and Dudley and district (extension). 
We believe this Merthyr undertaking will be a very satisfactory one, as we 
not only propose to carry out a light railway or tramway scheme, but to 
combine with it the business of supplying electricity for lighting and other 
purposes, and the local authorities have already approved our scheme. 
The Kinver Order is for an extension of the large scheme of tramways and 
light railways, which we have been working up in the South Staffordshire 
district. We are amalgamating a number of tramways which have been 
working by steam or horse power, and we are making extensions and 
junctions, and propose to work the whole of the undertakings by electricity 
оп а uniform system, to the great benefit of the districts, and we believe to 
the benefit of the shareholders in this Company. The Kinver extension 
will, we think, be especially appreciated because it will extend the tram- 
ways of South Staffordshire. The Poole and District Order has also already 
been approved by the Light Railway Commissioners. The South 
Staffordshire Order is for making extensions in connection with the 
scheme I have already referred to. Thef Doncaster, Barnsley, Colchester 
and Spen Valley projects are new schemes, which we hope to be 
able to carry through. The Middleton Order is an extension of that 
Middleton Order which we have already secured. The Dudley and District 
Order is for an extension of a light railway which has already been sanc- 
tioned by the Board of Trade. The Directors are satisfied that all these 
Orders, if secured, will bring good business to the Company. Ав it will 
probably be three months before the accounts for the year and the General 
Report of the Directors will be in your hands, I may (although there can 
be no other business transacted at this meeting than that of which 
notice has been given) be permitted to say that the general posi- 
tion of the Company is highly satisfactory. The business which 
the Company is developing is a very large one, and I believe that, 
when the accounts and Report for the year are before you, you 
will have every reason to be satisfied with the progress we have made. 
With regard to profits, as the accounts for the year will not be made up 
until after the end of December, I cannot yet put any very definite figures 
before you. I have no doubt that the Directors will be in a position to 
recommend the payment of a dividend, but you must excuse me if I do 
not at present indicate what that dividend is likely to be. We are building 
up a very extensive businesa, which will require from time to time large 
amounts of capital ; in fact, the larger the capital judiciously expended in 
the business, the better the results will be for the original shareholders. 
But in order to carry out this policy, it is important that weshould strengthen 

the position of the Company so that there may be the fullest security for 


the Debenture holdersand Preference shareholders, and the Directors feel that 
in the beat interests of the Company we should work for this object instead 
of strivingto make the largest possible distributions in the form of dividends. 
Turning to another subject, I need not say that a company working u р во 
extensive and complicated a business has necessarily had, many difficulties 
to overcome. Our negotiations with local authorities have in some 
instances given us cause for disappointment, and the delays in completing 
some of our undertakings have been greater than we would like; but on 
the whole, as I have stated, we have cause to be satisfied with the progress 
which has been made. I have mentioned to you to-day a certain number 
of undertakings for which we are asking for powers, but although these 
are numerous, they are in addition to a very large number of schemes 
which have already been mentioned to you, and which are already in pro- 
gress. I will now ask you to express your approval of the resolutions 
which have been read to you. 

Resolutions approving the proposed applications for Orders for Mertbyr 
Tydvil, Kinver, Poole and district, South Staffordshire, Doncaster and 
district, Barnsley and district, Middleton, Colchester, Spen Valley and 
Dudley and district were then put to the meeting seriatim and approved 
unanimously. 

A SHAREHOLDER: Are there any competitors in this kind of 
business ? 

The CHAIRMAN: Yes; there is great competition, but if it were not 
for this unfortunate disposition on the part of the local authorities to 
municipalise there would be room for all. Unless municipalities obtain 
special powers they cannot go outside their own boundaries, but there has 
been a disposition—at least, on the part of one corporation —to go outside 
their boundaries. "There is that disadvantage we shall have to cope with. 

Mr. GARCKE: There will be several Bills before the next seesion of 
Parliament which will formally raise the question. 

The proceedings then terminated. 


London Electrical Cab Co. (Limited). 


The Directors of this company have issued their report and accounts for 
the period from Aug. 20, 1897, to July 51, 1898. The report is as follows: 

The Directors regret the profit and loss account shows a debit balance «of 
£26,207. 15s. 6d. Although the company was incorporated on Nov. 12, 1896, 
they were unable to run any cabs at all until Aug. 20, 1897, and so were 
without any means of earning profit, and since the latter date only a very 
limited number have been on the streets, whereas the whole of the stand- 
ing charges have continued during that time. The cost of purchasiog 
electricity proved so excessive that the Directors decided to lay dowu a 
complete manufacturing plant ; this plant is now working, and enormoualy 
reduces the cost of electric current. The maintenance of the accumulators 
and the cost, of renewals of rubber tyres have also caused much anxiety 
and expense, but different arrangements are on the point of being com- 
pleted which will place these matters on a much more satisfactory basis. 
The Directors purpose shortly making an issue of £12,000 in Five per 
Cent. Debentures, which (together with the final call on the recent issue) 
will, it is believed, be ample to pay'all liabilities after the premiees, new 
plant, stock, &c., have been put in thorough working order, and also 
to provide sufficient working capital. 

At the meeting of shareholders on Dec. 5 the chairman will speak very 
fully as to the past, present and future workings of the business ; also as 
to the policy of the Directors and the position of the company generally ; 
and the works will be open to the inspection of shareholders after the 


meeting. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— —— 


W. 0. BERSEY AND Co. (LIMITED).—This company was registered on 
Nov. 28 with a capital of £5,000, ia £1 shares, to acquire as a going con- 
cern the business now carried on by Walter C. Beraey, George E. Thomp- 
son, and Charles G. W. Bromfield at 39, Victoria-street, Westminster, and 
to carry on the business of consulting, mechsnical, electrical and general 
engineers, suppliers of electricity, &c. The first subscribers are: Walter 
C. Bersey (consulting engineer), G. E. Thompeon, C. G. T. Bromfield 
(engineer), C. Davis, L. Н. Hoile, W. J. Wood and Frederick T. Bersey 
The first Directors are: Walter C. Beraey, G. E. Thompson, Charles G. Т. 
Bromfield and Charles Davis. 

. NEW ELECTRO-CHEMICAL MANUFACTURERS’ ASSOCIATION (LIMITED). 

— This company was registered on Nov. 22 with a capital of £2,000, in £1: 
sharea, to carry on the business of electricians, electrical, mechanical, 

metallurgical and chemical engineers, suppliers of electricity, electro- 

platers, chemical manufacturers, &c. The first subscribers (each with one 

share) are: Miss E. M. Linstead, A. T. Poole, Miss Е. E. Hester, G. Н. 

Humphreys, L. Schramm (electrical engineer), J. Phillips (electrician), and 

H. E. Matthews. 

SOUTH AMERICAN ELECTRIC CO. LIMITED.—This company was regis- 
tered on Nov. 25 with a capital of £100,000, in £10 shares, to enter iuto 
an agreement with the General Electric Co. (U.S.A.) and Charles Bright, 
to promote and facilitate the development of undertakings for electric 
lighting, electric power supply, electric communication, and other indus- 
trial purposes connected with electricity, and to undertake and carry on 
mercantile, commercial, trading and financial business of all kinds. The 
first subscribers (each with one share) are : Charles Bright (engineer), C. H. 
Bennett, J. Oliver, R. G. Fudge, S. C. Lewis, J. J. Scott, and T. Large. 

UNGARISCHE ACCUMULATOREN GESELLSCHAFT.— This company has 
been formed in Budapest, with & capital of 1,000,000 kroner (about 
£330,000), for the purpose of acquiring the rights of the Julien 
accumulator. 
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BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED).—The annual 
return to Sept. 26, has been filed. The capital is £660,000, divided into 
180,000 Ordinary and 150,000 Preference shares of £2 each. 90,000 of 
each class have been taken up, and the full amount called. 

TELEGRAPH MANUFACTURING COMPANY (LIMITED).— The statutory 
return, to Oct. 12, has been filed. The capital is £200,000, divided into 

20,000 Preference and 20,000 Ordinary shares of £5 each. All of these 
have been taken up, and 6,600 of each class have been issued as fully paid. 
£3 per share has been called on the remainder. 


„ЕЕЕ. 
CITY NOTES. 


— 
MEMORANDA.— Bank rate 4 per cent. (since Oct. 15, 1898). Price of 
silver 27 77d. per oz. (Dec. 1) Consols (2$ per cent.) 110—1104 for 
money, 1104—1104 for account; 23 per cent. 1044—1054 (Dec. 1), 
Stock Exchange Settling Days: Stocks and Shares Continuation Days, 
Dec. 15 and 28; Ticket Days, Dec. 14 and 29; Pay Days, Dec. 15 and д0; 
Mining Share Carry-over Days, Dec. 12 and 27. 


COMPAGNIE CENTRALE D’ELECTRICITE DE MOSCOU.—This company 
proposes to increase its capital from 14 million to 10 million francs, in 
order to establish electricity works in various towns in Russia. The new 
capital will be subscribed in Paris and Brussels. 

DOULTON AND CO.—It is reported that the famous pottery business of 
Messrs. Doulton and Co. is about to be turned into a limited liability 
company. The death of Sir Henry Doulton involved the withdrawal of 
portion of the capital, and hence the flotation. The capital of the new 
concern is said to be £1,100,000; but only Debentures and Preference 
shares will be offered to the public, Mr. Henry Doulton taking the £400,000 
ordinary shares in part payment of the purchase price. The business was 
established nearly a century ago, and the firm have extensive works and 
office premises on the Albert Embankment, London, and at Rowley Regis, 
Burslem, St. Helens, Birmingham and Paris. 

ELECTRIC AND GENERAL INVESTMENT OO. (LIMITED).—The Directors 
of this company have declared an interim dividend of 10 per cent. on the 
capital paid up on the Ordinary shares, being 2s. per share, less tax. The 
dividend is for the six months to Nov. 30, and is payable on the 15th inst. 

ELECTRIC CONSTRUCTION CO. (LIMITED).—A drawing of the Six per 
Cent. Second Mortgage Debenntres of this company, to be paid on Jan. 1, 
will take place at the offices of the Electric and General Investment Co., 
1 and 2, Great Winchester-street, E.C., on Dec. 5. 

ELECTRICITY SUPPLY CO. FOR SPAIN (LIMITED).—The remaining 100 
5 per cent. prior lien bonds of£100 each of this Company will be paid off 
at par at College Hill-chambers, E.C., on and after Jan. 1. 

HOWELL'S SIMPLEX ANTI-INDUCTIVE TELEPHONE SYNDICATE 
(LIMITED).—A meeting (statutory) of this company was held on Tuesday, 
at bb, Bishopsgate-street, Е.С. The proceedings were private. 

STOCK EXCHANGE NOTICE, —Application has been made to the Stock 
Exchange committee to allow the further issue of £414,526 sterling Four 
per cent. 500 Year Debenture stock of the Commercial Cable Co. to be 
quoted in the official list. 

WESTERN AND BRAZILIAN TELEGRAPH СО. (LIMITED).— This 
company’s traffic receipta for the week ended Nov. 25 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Co., Limited) were £3,140. 

WESTERN UNION TELEGRAPH СО. — The annual report of the president 
of this company for the year ended June 30 last, presented at the annual 


meeti^2 of stockholders on Oct. 12, 1898, states that the capital stock out- 
standing is $97,570,000.00, of which $28,850.35 belongs to and is in the 
treasury of the company, thus showing no change during the year. The 
bonded debt at the close of the year waa as follows :— 


Bonds due Mar. 1, 1900, 6 per cent................... $771,282 00 
Bonds due May 1, 1900, 7 per cent. 4,920,000 (0 
Bonds due May 1, 1902, 7 per cent 1,165,000 CO 
Bonds due Jan. 1, 1928, 5 per cent. Р ‚502,000 00 
$15,556,282 00 
Less balance of sinking funds appropriations ...... 497,406 


$14,858,875 52 

During the year £2,000 sterling bonds (due March 1, 1900) were redeemed, 
and $14,000 of 5 per cent. collateral trust bonds (due Jan. 1, 1938) were 
issued in exchange for capital stock of the Gold and Stock Telegraph Co., 
upon which interest was being paid at the rate of 6 per cent. per annum. 
The total expenses for the year under review were $17,825,581.5. 
The surplus on July 1, 1897, was $7,647,541.06, and the profits to June 50, 
1898, were (after deducting expenses as above) $6,090,151.26, a total of 
$13,737,692.32 ; from which there was applied for dividends $4,867,911.25, 
interest on bonds $896,564.95, sinking funds appropriations $9,991.00 
(equal $5,774,457.20), leaving a surplus on June 30, 1898, of 87, 963, 235.12. 
There was a decrease during the year of 767 miles of poles, and an increase 
of 55,418 miles of wire, and of 441 offices. The number of messages trans- 
mitted was 4,022,065 more, and the revenue was $1,276,873.62 more than 
for the preceding year. The amount paid for taxes was $123,980.47 less, 
because of the settlement during the preceding year of disputed acc unte 
with several States, but was still $144,033.50 more than was paid during 
the fiscal year 1896. The net increase in expenses for the year was 
$918,925.49. The average tolls received were 30.lc. per meseage, the 
average cost per message 24.7с. The decrease in the average tolls received, 
and the increase in the average cost per messege, are accounted for by 
the large number of government and press messages, conseqnent upon the 
war with Spain, transmitted during the latter part of the fiscal year, on 
both of which classes of messages the tolls are the lowest, although the 
highest grade of operating service bas to be employed for their efficient 
transmission. The surplus account was increased $315,694.06. 

WEST INDIA AND PANAMA TELEGRAPH СО. (LIMITED).—The trauefer 
books of this company are closed until the 14th inst. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS 


2 
No. AGGREGATE. 
Week 
Line. g of — 
ended L or Dec. weeks Amount. — 
Birmingham | Nov. 26 y | E | ij x 
Tramways.| Nov. 491 + ies bou. PD a 
Blackpool Corporation... — — — |-- ~- — 
crate E 20 18,70. 
Bristol Trams & Carri „ 25 2,455 + 115] 21 64,172 |+ 7,639 
City & South London Ry. „ 27 |1114 - 64 22 21,519 + 734 
Dover Corporation.. „ 26 133 + 48| 34, 6,435 des 
Dublin United(Southern) — — — — — — 
Liverpool Overhead Ry. „ 27 | 1,517 + 60 22 34.355 |+ 3,059 
Sheffield Tramways....| , 271,020 |+ 113) 47 47,741 + 1,719 
*South Staffs. Trams...... „ 25 | 560 T 15| 47: 29,7359 |- 124 
* Partly electrical. үкүсү 
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ELECTRICAL COMPANIES’ SHARE LIST. 


PREVIOUS 


IN Price | RATE PER BUSINESS DONE 
PRESENT | AMOUNT LAE NAME. WEEK'S PRICE Wednesday, CENT. DIVIDENDS DUE, DURING WEEK 
AMOUNT OF Divi | , | Mer an 
"| SHARE. | DEND. Nov. 23. Nov. 30. YIELDED. ENDING Nov. 80, 
| ELECTRICITY SUPPLY COMPANIES. Bud Highest’ | Lov est 
6,000 10 oe Bournemouth and Poole Electricity Supply Ord. | 10} 102 103 10{ a | z. 04, — 
8,000 10 4/83% Do. 44 per Cent. Cumulative Pref. .,.. 1 113 103 114 400 | 2 E 
80, voi 5 B/u Charing Cross & Strand Electricity Supply Corp. 1! p 114 194 216 0 | February & August | 
30,000 6 2/8 Do; 4 per Cent. Preference ....—. = ~- 6 6 6 64 8 9 3 š A | 61 tł 
£84,000 5 2/6 Chelsea Electricity Supply verd „ 8 y 8 9 8 6 8 | March 2 оа: у са 85 > 
£60,000 Rtock 44% |* Do, 44% Debenture Stock (red.) 114 116 114 116 81811 | Juneaud December ра 
91, 200, 000 $1,000 5% Chicago Edison 1st Mort. 5% 30 yearGoldBonds(red) 103 105 108 105 415 8 EM Se 
50,000 10 5/0 Ulty of London Elec. Lighting Ord. 40,001 to 90,000 24 25 24 25 | 5 0 0 | February & August 24] 24} 
10,000 10 1/9 Do. Ordinary 90,001 to 100,000 ........... ы 234 241 23} 2ib | is | es 21% 4 
40,000 10 6% Do. 6% Cumulative Prei... 164 164 164 164 81! 9 | January and July . " de 
£400,000 Btock 5% * Do. 6% Debenture Stock (red)) 127 18: 127 182 8 13 1 | June and December - 
30,000 10 county of London & Brush Prov. Ord. (fully paid) 12] 134 12} 184 ж E 13 а 
10,000 10 - EA ХЕРО) b 10 11 | 10 11 ee “ө — 
000 10 | 6/0 Do. 6% Cumulative Preference ....—......- 14 16% 144 163 4 0 0 | March & September 1413 i 
16,660 Б 9/6 House-to-House Electric Lighting Supply Ord. | 9 10 9 10 2 0 0 а es EN 
12,000 5 8/6 Do. 7 per Cent. Preference ................ | 94 104 | 94 104 8 6 8 | March & September - — 
15, 000 5 10% Kensington and Knightsbridge Ord. ............ | 18 14 18 14 3 18 7 js E i 
10,000 5 6% o 73 8} 71 8} 812 9 | January and July .. = 
110,000 8 p London Electric Supply Ordinary s =s «= == =» ...... | Bà 4 84 4 а 22 
48,050 5 ae S MON. RE A | 6 64 6 63 ix — 67, d. 
62, 400 10 5/0 | Metropolitan Electric Supply Ordinary — == — — . 16} 174 16} 174 8 8 7 April and October. | 170, 17 
2210.000 Btock 41x Do. 44% Deb. Stock First Mortgage 117 121 117 121 814 9 | Jane and December 119 118} 
6,452 10 6/0 | Notting Hill Electric Ordinary m. ms =s = ss == == = -| 154 164 154 164 BINE. D | OGG. aae eme ek 16 T 
976,000 1 га. 1р 27 7 oou. uec onan vs nes a orn ene 1 là 1 14 Ж: € = ә 
125, 000 Stock 5% River Plate Elec. Lt. & Tr'ct'n,Ltd.,57 1st Mor. Deb 88 98 88 93 5 8 1 = “Е e 
150,000 | $100 $2 | Royal Electric Company of Montreal Shares. 155 160 155 160 5 0 0 | е " : 
180,900 100 44% |" Do. 44% 1st Mort. Debs, .......... «= a = 104 106 104 106 4 6 0 | April and October E + 
81,980 5 5/0 Bt. James and Pall Mall Electric Ordinary ... 164 17] 164 174 411 5 | February 4 Augis), 179 17} 
20,000 b 8/6 Do. 7 per Cent. Prefer ene 9 10 9 10 8 10 0 ma 3 ou, =” 
250,000 Stock 4% |" Do. 4 per Cent. Debenture Stock (red.) 105 108 105 108 8 15 6 | June and December | А - 
65,000 5 2. South London Electric Supply Ordinary (£3 paid). 21 84 92 34 is va | 218 à 
79,900 | 5 5/0 Westminster Electric Supply Ordinary ms =s == = = 16 17 16 17 816 6 | March & September 16$ 16}, 
18,848 5 5% Yorkshire House- to- House 7i 8 7; 8 8 2 6 | February and July ка - 
18,036 5% Do, (24 paid) ье се аә — «= ао os 54 61 5 64 8 18 6 | February and July i = 
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ELECTRICAL COMPANIES SHARE LIST. 


| PREVIOUS Price RATE PER | BUSINESS DONE 
PRESENT | AMOUNT | —.— | NAME. | WEEK'S PRIOR | Wednesday, | CENT. DIVIDEND DUE. DURING WEEK 
AMOUNT | „зу | DEND. | Nov. 23. | Nov. 30. YIELDED. | | ENDING Nov. 2“, 
TELEGRA 4 . Mignesy | Luv ert 
£124,400 100 ‘4% African Direct Telegraph 4% PM Mort. Deb. (red) .. = 104 105 101 105 8 17 0 | January and July - er 
25, 10 ьо Amazon Telegraph .............. ——— 8 4 8 4 - на = e 
83,047, 220% Stock | 80/0 . ĩ AA Mi. 15 114} 115} | 6 47 nee 115$ 11 
047,220) Stock * ( „ 161 157 16 16 “a - 16 1511 
80, 10 0 Brazilian Submarine — 154 19 15] 16 415 3 | Mar., June, Oct., Dec 15 * 
£75,000 100 5 ® r Cent. Debs. (2nd Bertes, : 1900) ..—| 11 116 11 115 4 8 0 | June and December - - 
10,000,000; 8100 $1 Oommerclal Cable Capital Stock -——.—......| 180 190 180 190 4 4 3 |Jan., Apr., July, Oct. eo ье 
£918,297 | Stock | 4% per Cent. Debenture Stock ...—..| 104 106 104 106 815 6 A i 105} 1043 
16,000 10 8/0 "сара! 88 Ordinary (Deferred) = = =- xd 104 114 10 11 6 7 3 | February and August 104 ee 
6,000 10 10/) Do. Preference 10 per Cen. xd 17 18 164 17} 5 14 3 " TN - " 
12,981 5 2/0 | Direct Spanish (Ordinary) 4 Б 4 5 4 811 NILUM D 44 
400.00 50 dx ien | WX HAY | 4 PO | занава шу — t 
60,710 20 Direct United States Cable . —...... lj 12 114 12 5 8 4 | Jan., Apr., July, Oct. a Бе 
£120,000 100 44% | Direct West India Cable 44% Reg. ‘Deb. (red) . 102 105 103 106 468 0 a 
£4,000,000] Stock zs ОРЛАР oo oo eren pe on co aio ui anes ср erm бә m 172 176 172 177 819 2 | Jan., Apr., July, Oct. 174 oe 
61,295,000] Stock 17/0 Do. 8j per Cent. Pref. Stock ... 104 107 104 107 855 Т 1053 1044 
grs Btock is * Do. 4per Cent. Mort. Debenture Stock (red.) 121 123 124 128 8 2 6 | May and November 127 126 
£39, 100 5 Do. Брег Cent. Debentures, 18 ͤ¶¶ss .. 101 104 101 104 417 0 & August - ee 
an эшк 8/9 meo. готска! Certificates 50% paid........ 7 A m 172 sea hs ‘ ou ait m Ms 
n  — — o emo оа ан +++ an., pr., ' == 
320,000 % Б Do. 4 per Cont. Debenture Stock- 125 129 125 129 8 2 4 | Fe &А - .. 
сле е 57 EN t р. с. xm Gov. Sub. ) Debs.1900 (reg.) d р tor A б À : January and July .. өз eo 
, Bearer ——— 2 — — n n ый en 
ae = 55 "Bastero * * 5 p. c. Mor. ‚ Deb.,1900 (reg.) s —＋ v — : i : " " - - 
о, тег „ „ LII „ „„ ee á- ” LE] * >.. 
£800,000 100 B х 2 4% Mo Debentures, 1909 —— 102 105 103 108 816 4 | Fe & August ee m 
4200,000 25 4 4% Mauritius Sub. Debs. (red.) 1027  105X 103% 103% 815 9 | May November de ө» 
ES| 8 | 2 seem] Шош Шош ш: [eee Bl 
' е * c^ - —- — eer 9 o n "7 
150, 10 5/0 | Great N ern of Copenhagen „+ 280 29} 28 294 8 710 | January, April, July oe én 
4150, 100 5% |+ Do’ Брег Cent. Debs., 1883 issue Series “В” 100 103 100 103 41710 | March & September 1014 2^ 
£97,800 100 417 | Halifax and Bermuda Cable ax 1st Mort. Deb. (red) 101 10 101 104 4 7 0 | June and December ё = 
17,000 95 12/0 | Indo-European  ........ 54 57 64 55 41011 | May and November ec - 
£100,000 100 6% London Platino-Brazilian rm per Gent. Debs., 1904 199 112 109 118 5 7 7 | March & September еә - 
n n 4 sec i ee Tel. 4% Guar. Debs.(red) .... = = * - р M z June -— — — - e 
Li | a oe 2õũ еэ өю am u an us an же on тэ as оо оо = April an Octo — Lad — 
' — Can e — — „ omn * * — — — 
—— 12 5% “West 5 m Cent. Debentures (red.) 2. 2: =, — "i e 418 0 | March & September oe - 
з — Coast 68 2 es oe тз ч» es es же = - .. — — — 
4150, 000 100 4% Do. 4 per Cent. Debentures „ы... 108 16 103 106 816 6 | June and December - 92 
88,821 10 0/6 "West Indis an — TOP I T P P P I LL at 18 at 18 TN May and November I4 of 
4,009 10 т Do. ao 2nd Preference —..1..—... 7 9 7 9 618 4 72 — 
‚000 100 X Do. т Cent. Debent ure 106 109 106 109 4 12 10 January and july a к — 
212 3 50 ‘Western an — Ordinary; = и r an 181 А 15 : May and November х — 
п Preferred Ordinary - - - "n .. ЕЗ 
83,199 Н, 1/8 Ро. Deferred Ordinary .. oe но шеше —y— + ха 4 44 4 44 LE с ПП ** — 
£889,521 Stock 4% |" Do. per Cent. Debenture Stock 107 110 107 110 813 1 | June 'and December - oe 
1,168,000 | $1,000 77 Western Union 7% 1st Mort. (Buil ) Bonds 1902 ЯК 6 710 | Feb. say, A Nov. = * 
£158,100 100 6, % Do. брег Cent. Sterling Bonds(red.) ...... 98 103 93 103 516 6 | March & September = - 
етар 
44,000 £5 4/0 Chill T one (fully pa — — 21 81 2} 8} 661 | a - - 
924,850 10/0 11d. | Consolida аА ту & Manafacturing n % ч 10 S ee pee — m 
28,000 5 4 Monte Video Telephone 6 per Cent. Preference — ; 9 Б 0.1 ОБОВ „а эг» " м 
615.000 10 60 R 9 s ou Pour PEEL TTA Pm i и 
' . n m ve ——ꝓ—— — 12 14 4 5 9 " " | — 
15,000 10 6/0 Do. 6% Cumulative 2nd Pre 12 14 12 14 45 9 " " 1 Бы 
250,000 5 2/6 Do. 6% Non-Cumulative 8rd Pre? ......... 5} 54 51 5} 4 10 11 9 jo | 5 Ef 
1,829,471 | Stock ai * „ро,  Debenture Stock 847 (red.) .....„.„.. 100 103 100 103 8 6 8 | June and Decembe: 102 101 
58, 5 6/0 | United River Plate .. .... — — s 4 4 1 41 ТО isis et 4 - 
#151,788 | Stock 5% |* Do. 6 per Cent. Debenture Stock (red.) . 103 106 108 106 4 14 4 fus and December 106 oe 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 2 1/2? | Brush Electrical Enginee eering .. 5 1} 2 13 2 8 0 0 — n? - 
90,000 3 442 Do. 6 per Cent. Pref. Non-Cumulative ..... 24 28 24 28 ET 3 — 25 21 
£135,000 | Stock 2 Do. 4% per Cent. Perpetual Debenture Stock 111 115 11 115 819 0 | February & August lily — 
£50, Stock | 4 * Do. 2nd Debenture Stock (red)) 102 105 10: 105 4 7 0 | June and December РА va 
£20,000 5 5/0 | Callender's Cable Construction 9) — 104 93 10} 6 87 "i : re = 
£90, Stock 47 Do. 44% 1st Mort. Deb. (red 100 113 111 114 4 0 4 | November and May 4 ^ 
800,000 1 H Castner- Keller Alkali Co. (fully paid) ........- 14 18 1 1 516 5 s 1} - 
50,000 1 a: Chadburn's Ship Telegraph Ordinary . 14 18 1 1 » * 1,4 T 
,000 1 11 . 6 per Cent. Cumulative Prei. 1 14 1 14 416 0 - 1% - 
= ^ — en are A Bho лл: n * 1% 2 ei j a gd = =ò 
e 5% First Mo (re 9 0 91 96 6 19 anuary an y - - 
ATO - 50 * ee United (“A Shares) (£3 рей). 3 L Я 2 T : 0 February & August ee ме 
` , . cece “+ .. 
4194,028 | Stock 47 Do. 4% Mortgage Debenture Stock (red.) 99 10 99 101 4 0 5 |Juneand December в = 
17,400 5 6% | Edmundson's Electric. Corporation Ord (fully paid) 5 54 5 ti 4 10 11 | Half-yearly ...... 64 * 
110,000 2 1/2} | Blectric Construction Co. (Limited) .......... 4 ^i 21 2 112 0 | February & August 2 2} 
25, 3 2/23 Do. 7 per Cent. Cumulative Pref. _ — — 2 3 21 31 6-0 T | Anga riin 85, 3 
£111,100 | Stock 4% Do. 471 First Mortgage Deb. (red.) . 105 107 105 107 816 2 os . 
91,1 1 I Elmore's Patent Copper Depositing =-  ——. } 1 4 - 85 E - — 
12,500 10 8,0 | Henley's Telegraph Works Ordinary .....— 20 21 20 21 6 810 | February & August 2) 10} 
.B, 10 7/0 D 7 per Cent, Preference — —. — — 18 19 18 19 813 8 * » es - 
£50,000 | Btock 44 4 Mortgage Debentare рок (red.) 110 115 10 115 818 8 E м Y de 
$0,000 10 5 India Ru Gutta Percha, &c., Work 22 23 21 #2 4 811 " Б #2 - 
B00, 000 100 4» Do. 4% First Mortgage 1 — 9 5 (red.) 102 106 102 106 815 6 | March & September - .. 
87,85: 13 1? “Telegraph nstruction and Maintenance 37 4l 87 41 4 6 2 | March and July. 49 324 
£150,0n0 100 b Cent. Bonds (red.) 1899 .......... 101 107 104 107 414 9 | January aud July. — - 
4 0,000 5 4/0 willans an Robinson Ordinary .. = = = = = = 73 8 7 8} 417 0 | April and October e - 
430,00 b 8/0 Do. 6% Cumulative Preference "oed as 63 $i d 7i & 3-9 " " T Tè 
£100,000 | Stock 43% Do. X First Mort. Deb 108 110 100 108 4 0 5 | May and November à <a 
ELECTRIC RAILWAYS, ае, ев 
12,000 10 T Blackpool and Fleetwood "Tramways . ЕА 16} 174 17 18 zi = 18} 17i 
25,000 10 67 Bristol Tramways and Carriage x 21 22 214 22 . - - on 
25,000 | 10 6% Do (ET. Bas DRM, iccavusrtdatarsaseeoreas 514 7 181 181 183 114 1 ы е — 
£90 410 Stock 4% Do, BX DEDORUUP ⁊ q od ru Sl ka dal 121 121 121 123 8 6 1 - - — 
80,000 10 Ар British Electric Traction Ordinary .............. 15) 16} 16 17 А: - I8 16 
10,000 10 2/445 Do. 6% Cum, Pref. (fully pd. А, 82.108. prm.pd.) 15 134 123 134 1811 i: 13 18 
CPU 2 y" пика ГТ ted S8 ͤĩ A es PRORSUS n, 10 91 104 218 6 | Juneand December 1 10 
7 Ses er 5 6 5 216 6 - 
£630,000 | Stock | 23% | Ону and South London Railway Con, Ordy, 22.) 63 70 Et wr [229 4 January and July 67 68 
9.251 10 51 Do. pre Aer га Ai i 3 ui 154 ul 154 846 January and July € = 
* .- -— -= „„ „ „ n -* — 
4187,701 Btock 4 Do. 4% Perpetual Debenture .. . — = — ә 184 136 184 138 21310 May and November а = 
22 + : | шоро Pe Ordinary (old £6 shares) .. 163 168 164 " 2 8 9 | March & September =n E 
y | ’ ЖТӨЙОД E задә эзлэ T 15 15 16 15 818 8 ' - - 
Loe а ү | с-да P MNA. MEA G Lene mi 0 1835 10 349 February & August = - 
125 000 4t Do. 6% Debsnture m.. 2 __ —-| 108 110 108" 110 813 1 | January and July — - — 
20,000 5 ri New General Traction 6% Cumulative Pref С С С 43 5} 43 5i am — - — 
2540, 000 Stock 8 | Waterloo and Оу Ordinary ... .. _ 107 1:2 109 114 218 8 | June and December 111 on 


In calculatin the yield on this security, allowance has been made for accrued Interest, but not for redemption. 
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Unpertaxers of electrical supply are liable to pay a penalty 
of £5 daily for a breach of the Board of Trade regulations for 
constant supply and constant pressure. Under these regula- 
tions the pressure may only vary 2 per cent. from the standard 
when the supply is at high pressure, and 8 per cent. in other 
cases, and interruptions of the constant supply are only per- 
missible for testing purposes or for any other purposes 
connected with the efficient working of the undertaking." No 
penalty is to be inflicted, however, if the default is caused by 
an unavoidable accident. In the hearing of the summons 
brought against the Dublin Corporation on Thursday, last 
week, a full account of which will be found in another column, 
it was contended that the Corporation was liable to a penalty 
for failing to supply electrical energy to two consumers. This 
was regarded as a test case, for, during the replacement of the 
faulty rubber cable in Dublin, similar interruptions have been 
of frequent occurrence. Undertakers in a like predicament 
will welcome Mr. Swirte’s decision that the interruption might 
be considered an unavoidable accident. 


one 


Durme the last few weeks the supply stations at Edinburgh 
and Manchester have been so overloaded that the pressure at 
the hours of maximum load has been extremely low—at 
Manchester as low as 87 volts sometimes. In both cases the 
prime cause has been the failure of contractors to deliver 
plant which has long been overdue. The non-delivery 


of plant and machinery at the contract time has of late been 


of frequent occurrence in the electrical engineering industry — 
so much so, in fact, that it has ceased to be regarded as 
anything unusual A point has been reached, however, when 
companies or local authorities who are ordering electrical 
plant, whether it be for new stations or for extensions, 
should protest in the way most likely to have an effect 
on the contractors, viz., by the rigid enforcement of 
penalty clauses. One of the machines which should 
have been running in Manchester by October, 1897, 
is not yet at work, and it is hardly conceivable that the 
engineering strike can be alone responsible for this delay. 
But even if the delay is pardonable on account of the long 
cessation of work in the engineering trade, what is not pardon- 
able is the repeated promise of early delivery by the contractors 
which has induced the station engineers to add to their lamp 
connections during the early part of the year. The latter 
gentlemen have now had it brought home to them that the 
non-reliance on the contractors’ assurances, and the refusal to 
connect new consumers until the new plant was in position 
and the date of its operation certain, would not have done 
them a hundredth part of the damage which they have 
incurred through the actual course of events. Incidentally it 
would be interesting to know whether the supply. authorities 
are exempt (on account of the engineering strike) from the 
penalties cited above. 
—— | 

A perar is taking place in the erection of the new generating 
station at Port-Dundas, near Glasgow, and the Glasgow Cor- 
poration has not only ceased to connect new consumers but 
has, we believe, discontinued the supply to some 110 who 
were only connected on thé understanding that they should 
be cut off if it were found necessary. Could not a few large 
consumers be found in Edinburgh and Manchester willing to 
make a similar sacrifice? Probably they are now obliged to 
resort to other illuminants than electric light during some 
hours of the day, for electric lamps bürning at 10 per 
cent. or more below their normal voltage will give but а small 
fraction of their normal light, so that the sacrifice, as things 
are at present, would not be very great. Doubtless the central 
stations themselves are not illuminated by electricity during 
this crisis; the various corporation offices should also be 
employing gas, candles or oil lamps for the benefit of the 
community, and'surely in Edinburgh temporary arrangements 


could be devised to diminish the street lighting somewhat 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмікв p'AÁrsz.] 


Stratified Brush Discharge.—Let a spark gap and a large 
liquid resistance be inserted in the circuit of a 60-plate 
Toepler machine, and let the capacity of the conductors be 
small Then, according to M. Toepler, the following pheno- 
mena are observed on increasing the current strength : While 
the current is feeble the discharge takes the form of the 
ordinary brush discharge ; but when the current strength 
attains a certain minimum limit the brush discharge is dis- 
placed by a stream of sparks. Instead of the low humming, 
а rattling sound is heard, rising in pitch as the current 
increases. On reaching а certain higher limit a nearly con- 
tinuous brush light arc takes the place of the spark discharge, 
characterised by a great evolution of heat and by a strati- 
fication resembling that already described by the author in 
the case of a large battery of Leyden jars. This brush light 
arc burns nearly noiselessly. А further increase in the cur- 
rent strength does not produce any further change. On 


gradually reducing the current the same phenomena are | 


noticed in the reverse order. Experiments with various gaps 
show that the lower limit between brush and spark discharge 
is nearly independent of the size of the gap, but when the 
current falls below a certain small minimum value none but 
spark discharges can be produced, however large or small the 
gap. If the anode is pointed the brush light arc consists of 
bright, whitish-violet cathode light, a second layer of brick- 
red light, scarlet positive light, and anode glow light. This 
observation is another bridge across the gulf that divides the 
phenomena of electric discharge in the open air and in a 
vacuum respectively. The analogy between the two kinds 
of discharge is strengthened by the fact that the Wiedemann- 
Hittorf law for vacuum discharges, according to which the 
difference of potential at which discharge sets in is inde- 
pendent of the current strength, also holds for these open-air 
discharges. | 

- (TozPLER, Wied. Ann., No. 12, 1898.] 


Mechanical Reproduction of Magnetic Phenomena.—C, Weyher 
uses а wooden shaft with strong paper paddles along its whole 
length to represent a bar magnet. When maintained in rota- 
tion, the shaft with its paddles represents а kind of centrifugal 
pump which sucks in air or water at both ends and expels tt 
from the central region. Its rotation produces vortices in the 
surrounding medium, possessing a right-handed screw motion 
on one side of the centre of the shaft, and a left-handed screw 
motion on the other side. Two such models are suspended 
side by side by means of a cardan link, which allows them to 
oscillate like & pendulum, while preserving their freedom of 
rotation. When unlike “ poles are placed in juxtaposition, 
the models attract each other. When the two rotations are 
in the same direction they repel each other. The body exposed 
to the action of the magnetic model is a mill wheel capable of 
turning on a fixed spindle, and also of travelling along it. 
When it does not turn it is neither attracted nor repelled, and 
thus represents a non-magnetic substance. 
travels along the spindle towards the magnet.“ Several 
such mill wheels can be mounted on the same spindle, 
and made to represent a chain of nails adhering to a magnet. 
No attraction is exerted by the central region of the model 
magnet. The behaviour is the same in water as in air, 
but the rotations can be slower in water. 

(WEYHER, Comptes Rendus, Nov. 21, 1898.] 


Secular Variation of Magnetic Elements.—At the British 
Association meeting, A. Schmidt, of Gotha, suggested a new 
use for the various navies of the sea-faring Powers, which 
which would be of great benefit to magnetic science. These 
navies, particularly the British navy, visit annually a large 
number of out-of-the-way places, widely dispersed over the 
globe, where no magnetic observatories exist. The officers 
have already sometimes carried out valuable magnetic surveys, 
and the American naval men have done useful work in this 
direction. Dr. Schmidt suggests that some method should be 
introduced into the work, thereby forwarding magnetic 


When it turns it. 


exploration and increasing the usefulness of our ‘ bloated 
armaments.” If a certain number of selected ‘secular 
stations’’ were visited, say, every five years, that would 
suffice for the present. As it is, work is often wasted by 
choosing unimportant stations or stations which are too close 
together, and the values of the secular variation hitherto 
accepted are more often than not based upon a doubtful pro- 
cess of extrapolation. A proper investigation of secular 
variation is essential to a correct estimate of the distribution 
of terrestrial magnetic force both in time and space, and the 
author proposes that the International Committee take some 


steps to secure the co-operation suggested. 
[8снмтрт, Terr. Magn., September, 1898.] 


Earth’s Magnetic Potential.—The methods which have been 
employed so far to represent the earth’s magnetic potential in 
а series of spherical harmonics suffer from the serious defect 
that the different coefficients are not determined independently 
of each other. Thus, says Arthur Schuster, in the latest and 
most accurate computation of Adolf Schmidt, the value of the 
first and largest coefficient is found to be 1,872, 1,918 or 
1,921, according as the expansion is supposed to end with 
terms of the third, fifth or seventh order respectively. If the 
value of the potential were known at all points of the earth’s 
surface each coefficient might be separately determined by a 
direct integration over the surface of the sphere. But there 
are large tracts of the earth over which the magnetic forces 
have not been observed, and hence some form of interpolation 
is always necessary. On the other hand, a complete know- 
ledge of the potential over any finite portion of the earth’s 
surface is theoretically suffieient to fix it all over the globe, 
and the continuity of the potential and of its derivatives 
facilitates and justifies the process of interpolation. The 
author points out that the whole interest of the expansion in 
a series of spherical harmonics centres round the first few 
coefficients; and works out a simplified method based upon the 


above considerations. 
. [ScHusTEB, Terr. Magn., Sept., 1898.] 


Strains due to Magnetisation.—C. G. Knott produced three 
series of nickel or iron tubes of increasing bore by boring out 
by successive stages an iron tube A, another iron tube D, 
half the length of A, and a nickel tube. Each tube was sub- 
jected to four distinct experiments, consisting in the measure- 
ment of the change of volume of the bore, the change of volume 
of the material of the tube, the apparent external change of 
volume of the plugged tube, and the change of length. From 
these measurements the principal coefficients of strain at the 
inner and outer walls could he completely determined. An 
element originally spherical became changed into an ellipsoid, 
whose principal axes were parallel to the axis of the tube and 
its radius respectively, and perpendicular to both. The corre- 
sponding coefficients of strain are distinguished as the longi- 
tudinal elongation A, the radial elongation v, and the tangen- 
tial elongation д. In nickel, А is always negative, and р and v 
generally positive. In iron and steel, A is positive in low and 
moderate fields, and negative in high fields. The cubical dila- 
tation is always positive, whereas in cobalt it is always negative. 
The dilatation of the bore, Xx ＋ 2 y, is a differential effect. 


Hence its apparently capricious character. 
(Knorr, Proc. R. S. Edinburgh, Vol. XXII., No. 2.] 


Earth Currents and Magnetic Disturbances.— S. Lemström 
describes the method employed by him for measuring the 
E.M.F. of the electric currents coming from the atmosphere, 
and quotes evidence showing that the variations of earth 
currents occur a short time (five minutes) before the magnetic 
perturbations, and that the former are more numerous than 
the latter. From the observations at Sodankyla it is, how- 
ever, proved that not all magnetic perturbations are preceded 
by variations in the earth currents, but that these are most 
likely caused by earth-air electric currents. As a matter of 
fact, the magnetic perturbations in polar regions have a 
contrary direction to those in more southern countries, and at 
times of auroras the electric current from the atmosphere 
varies much, and must exert on magnetic instruments a 
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marked influence depending on their position relative to the 
space within which the electric current is moving. The mag- 
nitude of the variations of earth currents increases with the 
latitude in a very high ratio. There is a maximum belt of 
earth currents and of earth-air currents as well as of auroras. 
Two international circumpolar stations should be established, 
and existing observatories should make arrangements for 
earth-air current observations. It suffices to take a wire to 
the top of the nearest hill, since the conductivity of the wire 
does not interfere with the very large resistance encountered 
by these currents. 
[LEMSTROM, Terr. Magn., September, 1898.] 


Photography of Coherer Sparks.—If further proof were 
necessary that the change of resistance in coherers is due to 
sparks between the particles, the evidence adduced by R. 
Malagoli would be valuable. Не laid a sensitive plate with 
the film upwards, and covered it along two opposite edges 
with tinfoil. Between the two sheets of tinfoil he strewed 
some metallic powder, thus producing a two-dimensional 
coherer mounted on a sensitive plate. Wires were attached 
to the tinfoil, and dipped into mercury cups. On exposing 
the coherer to the action of electromagnetic waves, and 
developing, a tracing was obtained, looking like nothing so 
much as a colony of bacteria seen under the microscope. 
The bacteria were the paths of the minute sparks postulated 
by Lodge’s theory. A somewhat similar appearance is pro- 
duced by a discharge from a Leyden jar sent through the 
powder. When the layer of powder is so thick as to conceal 
the sensitive surface, no photographic impression is obtained, 
probably because the discharges occur in the interior of the 
layer, and are hidden from the plate by the bottom stratum. 
When no tinfoil sheets are used, no action takes place, and, 
on the other hand, the action is materially increased by 
suitably choosing the length of the terminal wires. There is 
evidently here some phenomenon of resonance. 

| [МАагАсоц, Nuovo Cimento, August, 1898.) 


Dielectrics under Mechanical Tension.— The study of the 
properties acquired by a dielectric subjected to strain, whether 
by mechanical or electrical means, is of considerable difficulty 
owing to the complexity of the reactions. Ugo Panichi 
endeavours to unravel a portion of these changes by the study 
of the variation of the specific inductive capacity of stretched 
ebonite. The method adopted is novel and ingenious. Anebonite 
tube is suspended by means of a brass cap, which holds a glass 
tube projecting from it and serving as a kind of capacity 
indicator, communicating, as it does, with the mercury with 
which the interior of the tube is filled. Another brass cap is 
attached to the bottom, and weights are attached to it by 
means of a fine wire. The first problem is to find whether 
the internal capacity of the tube is affected by the stretching, 
as that would influence the calculations of the dielectric 
capacity. An increase of the internal volume is actually 
observed. The dielectric capacity is then determined by 
inserting the ebonite tube in a glass tube filled with mercury, 
thus obtaining a long cylindrical condenser with mercury 
armatures. The final result of all the experiments showed an 
increase of the dielectric constant of ebonite with tension, and 
proportional to the tension within the limits of the experiments. 

(Panton, Nuovo Cimento, August. ] 


Earth Currents.—Writing on ** The Interpretation of Earth- 
Current Observations," A. Schuster says: If two metallic 
plates are inserted into the ground, an electric current is 
found to traverse the conductor, and this is generally called 
the earth current.” It is not, however, obvious at first 
sight what the connection is between this observed current 
and that which traverses the ground when the earth plates 
are removed. The statement sometimes made that the obser- 
vation gives the difference of potential of the earth at the two 
points at which the plates are inserted would be true, pro- 
vided the connecting wire has a sufficiently large resistance, 
if earth currents were only due to chemical or thermo-electric 
forces. But as the-e can be little doubt that earth currents 
are chiefly, if not entirely, effects of induction, a separate 


investigation is necessary as to the interpretation to be 
attached to the galvanometer indications. A simple process 
of reasoning points to the importance of measuring the 
conductivity of the ground wherever earth-current observa- 
tions are made. Samples of the soil taken from different 
depths would probably give different results, and would then 
indicate how the current density varies with depth. 
[8сновтев, Terr. Magn., September, 1898.] 
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CARBONS FOR ELECTRIC LIGHTING AND OTHER 
PURPOSES.* 


BY FRANCIS JEBL. 


(Continued from page 808, Vol. XLI.) 


VI.—Gas GENERATORS. 


Modern carbonising furnaces in which carbons are baked 
are all worked with gas, which is generated in & sort of 
furnace called the gas generator. The advantages in employ- 
ing gas are the following :— 

1. The easy regulation of the relation of the fuel and the 
air necessary for its combustion. 

2. The facility with which the air can be mixed with the 
gas, by which the chemical action that results through com- 
bustion is accelerated. 

8. The possibility of first heating the air that is used and 
thereby obtaining a higher temperature, while at the same 
time effecting an economy in fuel. 

It would be practically or commercially impossible to heat 
the modern carbonising furnaces without using gas. 

Principle of the Gas Generator.—Before describing the 
furnace it will be necessary to investigate the principles of the 
gas generator, which is one of the most important factors. In 
order to be able to render the matter clear, the writer has, 
to some extent, taken advantage of the admirable works of 
Prof. A. Ledebur and H. Stegmann. 

The gas generated for such heating purposes is not manu- 
factured in the same manner as the gas used for illuminating 
purposes, for in such processes the fuel is distilled, that is, the 
volatile parts are driven off, while coke remains behind. Ina 
gas generator, however, nothing remains behind but ashes. 
Nor can a gas generator be called a furnace in the common 
sense of the word, for in an ordinary furnace the product of 
combustion is carbonic acid gas, CO,, while the object of the 
generator is to produce carbonic oxide gas, that is, CO. 

In Fig. 82 we have the principle on which all gas generators 
are constructed, and it will be seen that in reality it resembles 
an ordinary furnace or stove, in which there is a high layer of 
fuel. In the figure, g represents the grate on which the fuel 
is piled up to nearly the orifice c, into which the gas issues. 
At b there is an opening, into which fuel is thrown when 
necessary. In a gas generator it is of vital importance to 
keep the fire at a high temperature, by means of which the 
chemical and physical actions that result in connection with 
the fuel and air are accelerated. Not a partial but a complete 
combustion is the principle by which gas generators work in 
converting fuel into gas. 

In an ordinary furnace the heat generated is generally given 
off to surrounding bodies, or used in one way or the other, 
whereas in the gas generator the heat, with the product of the 
combustion (i.e., carbonic acid gas), acts as follows: The heat. 
is imparted to the fuel over it, which gets heated to a high 
temperature, which dissociates it, causing any gases or hydro- 
carbons which the fuel may possess to be liberated and pass 
upwards. The carbonic acid gas which was formed, in passing 
this heated mass of carbon or carbon vapour, takes up another 
atom of carbon, and is converted into carbonic oxide gas. The 
fact that a great heat is necessary when reducing carbonic 
acid gas into the oxide gas is shown from the following 
theoretical considerations : The combustion of 1 kilo of carbon, 
C, produces about 8,080 thermal units (1 thermal unit being 
the heat necessary to raise 1 kilo of water from O'C. to 1°) 


* From a forthcoming book to be published by The Electrician Printing 
and Publishing Company (Limited). All rights reserved. 
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Not only does such air weaken the thermal qualities of the 


When transformed into carbonic acid gas, or when reduced 


into carbonic oxide gas gives about 2,478 thermal units. Now, 
in the reduction of carbonic acid gas into the oxide one atom 
of carbon is taken up by the carbonic acid, and we have 
C+CO,=2C0. As this one atom of carbon is fixed it cannot 
be liberated before it has received sufficient heat, which heat 
is supplied from the combustion that produced the carbonic 
acid. Now, when we have the conversion of one part by 
weight of the carbonic acid gas into two parts of the oxide we 
have 2 x 2,473 =4,946 thermal units, which, when subtracted 
from the 8,080 that the carbonic acid gas produced, leaves us 
8,184, which represents the work done in converting the car- 
бошо acid gas into the carbonic oxide gas. This heat, which 
is necessary for the conversion, must thus be present in the 
generator. 

This conversion is, however, only one part of the actions 
going on in a generator, as the fuel, when it is coal, wood or 
turf contains other hydro-carbons with water perhaps, all of 
which are distilled by the action of the heat, which shows us 
again where some of the heat is also expended and absorbed. 
The nitrogen that comes into the generator with the air passes 
upwards, and mixes with the other gases, so that the gas used 
in heating the oven, or rather for carbonising, really consists 
of a mixture of several gases, some of which, like the carbonic 
acid gas and the nitrogen, may be called dead gases, as they 
do not support the combustion. 
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Fic, 32.—Principle of the Gas Generator. 
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If only coke is used as fuel in a gas generator we do not 
obtain such a mixture of gases as mentioned above, as the 
hydro-carbons have already been driven out of the coke, which 
is, in fact, pure carbon, containing also a little ash. In this 
case, if we suppose that no carbonic acid gas escapes, and that 
all is converted into the carbonic oxide gas, we obtain in 
weight or volume 84:3 parts of the carbonic oxide gas and 
65:7 parts of nitrogen. 1 kilo of such а mixture when burned 
—that is, when its carbonic oxide is consumed by being con- 
verted into carbonic acid gas—gives about 824 Cal. or thermal 
units, while a cubic meter wil weigh about 1:25 kilos. Of 
course, in reality these figures are lower, as there is always 
some carbonic acid gas that escapes and more air taken than 
is necessary. It must be remembered that air contains about 
21 parts of oxygen and 79 of nitrogen, from which we see that 
an over-abundance of air, of which the oxygen is not all 
consumed, brings lots of nitrogen with it that dilutes and 
weakens our gas, so that it produces less thermal units per 
volume when burning. One of the main things in working a 
generator is to see that the fire is even throughout its whole 
cross-section, for if there is а spot where the fire is weak or 
where there is none at all the air will ascend without doing 
any work, and passes into the passage that leads to our oven. 


gas, it is also dangerous, as an explosion may follow by the 
formation of oxy-hydrogen. 

It is well known and has been proved by experiment and 
practice that the conversion of the carbonic acid gas into car- 
bonic oxide gas is accelerated by maintaining a high tempera- 
ture in the generator, while at the same time the hot fuel 
should have a large surface with which the gas can come into 
contact. 

The amount of fuel converted into gas in a given time, on 
which also the temperature depends, is proportional to the 
amount of air supplied, which depends on the draught and 
the resistance offered to the gases in their passage through the 
layers of fuel. The air is generally supplied to the generator 
by means of a blower, and in such a case can be regulated so 
as to force any amount of air that is necessary te overcome 
the resistance offered to the gases in their passage. Another 
advantage in using a blower is that the pressure of the gas is 
higher than it would be if only a chimney draught was used, 
and the chemical actions are performed better. 

Another good way is to build the generator so that there 
are small channels around its sides through which the air 
first passes before it enters in at the grate. By this means 
the air gets warmed up, which means economy. The tempera- 
ture with which the gases issue from the generator depends, of 
course, upon the nature of the fuel used and upon the care 
taken in handling. Fuel that has already been carbonised, as 
coke, charcoal, &c., produce hotter gases than those fuels 
which are composed of hydrocarbons that must be decom- 
posed first by the generator, thereby absorbing large quantities 
of heat which could be otherwise taken up by the gases, while 
a good draught from the blower which generates large quan- 
tities of gases helps to attain a high temperature. Bunte 
found that by using coke, and having a draught of about 
— 7mm. to 8mm. on a water manometer, the temperature 
of the gases issuing from the generator was about 1,000°C. 
Gas generators are generally built in different forms, as the 
form depends upon the nature of the fuel it is intended to use. 
In fuel we have a great variety : as coals of the anthracite and 
soft kinds, coke, charcoal, lignite, peat, turf, wood, sawdust, &c. 

It may be mentioned that coke or charcoal give about the 
least trouble when running a generator, as they do not form 
much ash and do not cake or slag as many of the coals. 
When broken into small pieces we obtain an even mass that 
presents а large surface, and we get а gas that issues at a 
high temperature, while there is no danger of distilled matter 
condensing in the passages that lead to the oven. No doubt 
charcoal is too expensive; but there are many countries where 
coke is as cheap as coal, or cheaper, and in such places it 
would be advisable to use it. One of the main things in a 
fuel is the quantity of carbon it contains, and preference is to 
be given to that fuel whose unit weight of carbon costs the 
least. Most of the other fuels contain also hydrogen, oxygen, 
nitrogen, moisture and ash. 

The following table shows approximately the volume and 
weight of gas that can be obtained from 1 kilogramme of fuel, 
supposing it to be free from ashes and moisture, and including 
also the carbonic acid gas and nitrogen :— 


Coke or charcoal will produce about 6:5cbm.—8 kg. of gas. 
Wood ) 97 » 2 » =28 L 
Turf and lignite „ 35 „ 28 „ -»4 ,, 
Brown coal m ii „ 4 „ =40 „ 
Mineral coal " ; „ 5 „ẽ =5% , 


From the above table we see at a glance the advantage in 
using coke in the generator when it can be procured relatively 
as cheaply as other kinds of fuel. Coke, charcoal, wood, turf 
&nd coarse brown coal generally retain their form when in the 
generator, only shrinking more and more together, until they 
are at last reduced to powder, which falls either through the 
grate or gets mixed with the ash. Many other kinds of fuel, 
however, when heated, begin to split or crack, falling into 
small pieces, as lignite and some coals of the anthracitic 
class, and also some of the coals that are rich in gas and 
do not cake. When such kinds of fuel form high layers it 
may happen that this splinting and breaking of the material 
may clog up the passages that are necessary for the gases in 
ascending, hindering the conversion of the gases, and thus 
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diminishing the quantity. Such fuel is used in generators 
with special grates. 

Coals that get soft when heated, or cake together into 
lumps, also often render it difficult for the gas to ascend, as 
they clog up the passages, thus rendering it necessary to use 
a blower to overcome such obstacles; in fact, as has already 
‘been mentioned, the form of the generator depends upon the 
fuel used. 

Prof. Ledebur, in pointing out the influence of moisture or 
water in the fuel on to the temperature obtainable, when the 
gases produced from various kinds of fuel are burned, arrives 
at the following figures, supposing that the temperature of 
the gases and air as they reach the oven are at 0°C. :— 


From fresh-cut wood the gases can produce about... 1,412°C. 
„ ͤ air - dried wood а 5 1 .. 1,600°С. 
„ woll- dried wood = K " n TAY 
» t or lignite » » » , ° 
” dried peat ” » » 1,774°С. 
„ old brown coal " н » .. 1.737 C 
„ mineral coal 5; i 5i . . 1,896?C 


From this table we see that it is economy to use fuel con- 
taining as little moisture as possible. In the above calculated 
temperatures it was supposed that the gases and air entered 
the oven at 0°C., whereas in practice they generally enter the 
oven at a high temperature, so that the real temperatures are 
higher than the table gives. The fuel used in a generator 
should always be stored under a shed, and, if possible, dried 
before using, especially such porous fuel as coke. For further 
information concerning fuel, &c., see Mr. E. T. Carter’s 
** Motive Power and Gearing." (The Electrician Series.) 


(To be continued.) 


POLYPHASE TRANSMISSION OF POWER. 


BY F. WALLIS. 


The transmission of energy by polyphase currents has made 
much greater progress abroad than it has in this country, and, 
in addition to our national ccnservatism in adopting new 
methods, there are two main reasons for our backwardness. In 
the first place, there are but few sources of water power in Great 
Britain, and recently steam power can be obtained compara- 
tively cheaply all over the country. In Switzerland and 
in America, where long-distance transmission has made such 
strides, water power in large quantities is constantly to be 
met with, and is naturally taken advantage of; while, again, in 
the mining districts of both America and South Africa, fuel 
can often only be obtained at very great cost, and conse- 
quently it is cheaper to transmit power over a great distance 
from one large centre, where water power or fuel can be more 
easily obtained, than to have a number of isolated plants. 

Nevertheless, there is a considerable field even in this 
country for the transmission of power in large quantities over 
long distances—say 20 to 40, or even 50, miles; for not only 
might great generating stations be erected near the coal pits, 
where fuel can be obtained delivered to the boilers at 2s. 6d. 
per ton, but, further, the enormous power that runs to waste 
in our blast furnaces might be in part utilised for the gene- 
ration of electricity. It has been estimated that, for every 
100 tons of metal cast, energy sufficient to generate 2,000 n.». 
for one week is wasted in blast-furnace gas, and that through- 
out the country about 2,000,000 н.р. i8 thus wasted 

But quite apart from such problematic schemes there are 
many cases in which polyphase transmission might be advan- 
tageously employed. For instance, at Dublin where the 
generating station is only seven miles from the furthest sub- 
station and the pressure employed is only 8,000 volts, poly- 
phase transmission has been found to give admirable results. 
Indeed, wherever it is desirable to work at & pressure of 2,000 
or 3,000 volts or more, polyphase transmission offers many 
advantages. Again, in many cases where the generating 
station is within a few hundred yards of the srea of supply, 
the polyphase system may be profitably adopted, owing to 
its suitability for motor work. This particularly applies to 
the case of the transmission of power in works where motors 
form the chief part of the load. And it must be borne in mind 


that even though there may not be many openings for long- 
distance transmission at voltages of 10,000 or so in England, 
many such transmissions are required in the colonies and 
elsewhere abroad, and it is рети that the necessary plant 
should be installed by English engineers. 

The question thus arises, What is the greatest distance to 
which electrical energy can be economically transmitted, and 
how do the various systems of transmission compare with one 
another? The largest circuit yet employed has been the 
experimental one between Frankfort and Lauffen, a distance 
of 100 miles, over which 800 н.р. have been transmitted at 8,000 
volts, three-phase currents being employed; 4,000 н.р. have 
also been transmitted on the three-phase system at 10,000 volts 
over 24 miles at Sacramento, and 1, 400 f. p. at 11,000 volts over 
85 miles at Fresno, Cal., not to mention the Niagara-Buff lo 
line, and many others. There are also several two-phase 
lines at work. Of single-phase alternating lines, that at Rome 
may be mentioned, where 2,000 н.р. are transmitted at 6,000 
volts from the Falls of Tivoli, 18 miles distant from the city. 
M. Thury and others have also installed several long-distance 
continuous current plants, of which that at Geneva, where 
400 н.р. at 6, 600 volts are transmitted over 20 miles, is the 
longest; though the Brescia line, over which 700 н.р. are 
transmitted 12 miles, is worked at the highest voltage, namely, 
1,500. In the case of many of these transmissions, where 
water power is employed, it must be remembered that the 
power available is greatly in excess of that required, and that 
consequently very considerable losses in the line and plant 
could be permitted. 

Abroad, transmission of power is almost invariably carried 
out by bare, overhead wires. In England no such transmis- 
sion on any large scale has yet been tried, and it is more than 
probable that the Board of Trade would insist on insulated 
cables being laid either underground or by the side of a rail- 
way, ог in some such thoroughly safe and efficient manner, 
whenever a high voltage was employed. And in many ways 
this would be an advantage, for any long-distance transmis-. 
sion would necessarily be on a very large scale and any break- 
down, which might easily occur with overhead wires, would 
cause great loss to the community. Further, overhead wires. 
have great inductive effects, and in a crowded country like 
England would cause much trouble. The underground mains 
would, of course, be either concentric or laid very close 
together. 

In other countries the conditions are, as a rule, entirely 
different. The chief consideration is generally small first 
cost, and, consequently, bare overhead conductors are almost 
universally employed. But, even with these, there are limits 
to the voltage which may be employed; not, indeed, in the 
apparatus at the ends of the line, for transformers can be 
made to safely stand almost any voltage but in the line itself. 
In a very dry climate 20,000 or 80,000 volts may be safely 
employed, but in a damp and foggy atmosphere, even 10,000 
volts may be too high for satisfactory working, owing to 
moisture collecting on the insulators, and so causing short- 
circuits. 

But, granted a long-distance transmission, the question 
still remains, How does the polyphase system compare with 
the direct-current and with the single-phase alternating ? 
Now, though direct currents have been employed by M. Thury 
over considerable distances at very high pressure (e.g., the 
15,000 volts at Brescia’, there are many disadvantages con- 
nected with such a system. In the first place, as M. Thury 
himself states, the maximum output of a high-pressure 
continuous-current dynamo is about 45 amperes at 8,000, or, 
at most, 4,000 volts; hence, for generation at 15,000 volts, 
four or five machines must be coupled in series; and 
likewise, wherever it is desired to tap the mains, 
another four or five machines in series must be run 
as motora, each either helping to drive a common shaft, 
from which a large generator may be driven to supply the 
lower potential current required for distribution, or driving its 
own smaller generator direct. In other words, large units 
with the corresponding gain in efficiency and in first cost 
cannot be employed with the continuous-current system. And, 
further, since commutators must be employed at the full 
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potential of line, the risk of accident to the attendants or to 
the machines themselves is very great. On the other hand, 
the employment of the direct current admits of a saving in the 
weight of copper in the line as compared with any of the 
alternating systems, the relative figures for direct current, 
single-phase, two-phase, four-wire and three-phase circuits 
being 0:50 : 1:00 : 1:00 : 0°75, assuming the same maximum 
potential difference in each case. Ав а matter of fact the gain 
in copper is even greater, for in almost all alternating circuits 
the power factor is less than unity, and consequently a greater 
current has to be carried than corresponds to the power trans- 
mitted. On the other hand, in the above figures it is assumed 
that the maximum alternating E.M.F. is ^2 times the 
effective E.M.F., and though this is approximately true it 
should be remembered that the disruptive discharge due to 
an alternating E.M.F. is sluggish; that is to say, does 
noi at once follow the applied E.M.F., so that, to take 


&n instance, an alternating E.M.F. of more than x 
effective volts is required to produce the same disruptive 
effect as a continuous-current E.M.F. of 15,000 volts. 
Further, there is no electrolytic effect with an alternating 
current, nor does the osmotic effect, whereby moisture creeps 
to the negative pole of a continuous-current circuit, exist. 
Of course, with underground cables these effects would not, 
under normal circumstances, be present ; yet should by any 
chance a minute leak develop they would at once manifest 
themselves. | 

On the whole, in tlie majority of cases, it will be found that 
though there would be a considerable saving of copper in the 
line, the continuous-current system is placed out of court by 
the fact that the generators and motors have to be split up 
into comparatively speaking small units, and that a consider- 
able element of danger is always present owing to the neces- 
sarily more or less exposed commutators being at high 
potentials above the earth. 

The single-phase alternating system is well adapted for the 
transmission of power over long distances when it is simply 
a case of one receiving station where the one or two large 
motors convert all the energy at once into its mechanical 
equivalent. In the text-books it is shown that the system 
requires more copper in the line than the three-phase, the 
proportion being 100 to 75; but, as large single-phase motors, 
such as have just been referred to, are always synchronous 
and there is practically no lagging current in the line, whereas 
with a three-phase transmission the power factor will rarely 
exceed 80 per cent. and the line wires have to be increased 
proportionately in size, it follows that there will not in 
practice be much difference in the weights of copper employed. 
The real objections to the single-phase system are two in 
number—first, that the motors employed have to be of the 
synchronous type, and, secondly, that rotary converters de- 
signed to transform single-phase alternating currents into 
continuous current cannot be built for an output much above, 
say, 50 kilowatts, on account of the excessive sparking at the 
commutator, this sparking being due to the great fluctuations 
in the alternating current in the armature. A synchronous 
motor might, of course, be arranged to drive an entirely sepa- 
rate continuous-current dynamo and the sparking difficulty so 
got rid of, but the cost of the two machines would consider- 
ably exceed that of a polyphase rotary converter, and the 
efficiency of the conversion would be lower. But the chief 
objection to the single-phase system is undoubtedly that first 
mentioned, namely, that synchronous motors have to be 
employed which cannot be started without external aid, and 
further require separate field excitation. This does not matter 
so much in a large transmission, where power is simply sent 
from one end of a line to the other in large quantities, for in 
such a case the cost of the exciter, and of the battery of accu- 
mulators or the small non-synchronous motor required for 
starting purposes, does not bear a large proportion to the total 
cost of the installation, nor is the extra attendance required 
for these a serious item. But where only small motors are 
concerned such complications become prohibitive ; and though 
many induction and other self-starting motors have been 
brought forward, none have yet proved themselves sufficiently 


satisfactory for general adoption, or at least, as a matter of 
fact, have not yet been generally adopted. It should be added 
that synchronous motors may be started not only by small 
subsidiary self-starting motors, or by driving their exciters as 
motors from a battery of accumulators, but also by supplying 
the exciters from the alternating current mains when, provid 


‘their field-magnets are laminated, they will run as alternate- 


current motors. But this method involves the use of the 
laminated fields and other complications, and does not seem 
to be often employed. 

With the polyphase system the difficulty of self-starting is 
entirely done away with. Even synchronous polyphase motors 
will start themselves, owing to the reaction of the eddy currents 
induced in the solid pole-pieces—provided the pole-pieces are 


‘solid, and not laminated at the tips, as is often the сазе; 


but as the resulting torque is not very great, the motors have 
to be started light and the load only thrown on when they are 
running in synchronism. Synchronous motors have the great 
advantage of a power factor of nearly unity when properly 
excited, and hence, if three-phase synchronous motors are 
employed, there is a saving of 25 per cent. of the line copper 
over the single-phase system. But in spite of their lower 
power factor, induction motors are far more generally 
employed on polyphase circuits. With these there is no 
difficulty in starting, even under full load. Small motors 
up to 10 н.р. ог so are generally made with squirrel-cage 
rotors, and these when starting under full load take for a 
short time a current of two or three times the normal fall- 
load value. Larger machines are provided with a variable 
resistance in the rotor circuit, and will start under full load, 
taking only the normal current. For cranes and hoists the 
rotors are wound to have a considerable resistance, and a 
starting torque of even five times the normal can be obtained. 

Further, the polyphase system has the advantage of being 
peculiarly well adapted for use with rotary converters. A 
three-phase current can thus be transformed into a single- 
phase, a two-phase, or a continuous current, though for con- 
version into single-phase or two-phase it is far simpler and 
more efficient to use static transformers. For conversion into 
continuous current, however, rotary transformers must be 
used, and since in polyphase systems the flow of power is 
constant there is no difficulty with sparking at the commu- 
tator. Indeed, the tendency to spark, and the demagnetising 
effect of the armature, is far less than with continuous current 
dynamos, since the armature reactions of the two circuits tend 
to neutralise one another. Thus we are told that the 600 
kilowatt converters at Niagara will give 900 kilowatts without 
sparking. 

It is rather a drawback to the use of the rotary converter 
that as a rule it requires a static transformer to reduce the 
polyphase voltage before it reaches the machine. The reason 
is that continuous currents are almost always required at low 
voltage and a rotary converter with only one armature winding 
has a fixed ratio between its polyphase and continuous current 
voltages, the former being lower than the latter. But even 
were any voltage ratio possible it would still be undesirable 
to introduce high potential currents into a revolving armature, 
and static transformers would have to be employed. From 
what has been said it must not be inferred that static trans- 
formers must necessarily be employed with motors, for such 
is not the case. The polyphase circuits can be, and in large 
sizes generally are, led into the stationary portion of the 
motor, where they can be as well and safely insulated as in a 
transformer itself. Small motors, however, cannot be wound 
for high pressure except at prohibitive cost—the limit for a 
20 н.р. motor being about 1,000 volts—and with these static 
transformers must be employed. 

Thus in a large transmission system large motors will take 
current direct from the high-pressure mains, while for smaller 
motors one or more distributing centres with large static 
transformers will be established. Lamps may also be run 
from the low-pressure polyphase circuits, being connected 
either between the three mains in a three-phase system, or, 
preferably, between each of the mains and a fourth balance 
wire running to the junction of the three circuits on the low- 
pressure side of the static transformer, in which case the 
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latter must be star wound. In a balanced three-phase system 
the sum of the three currents is always zero, and so a fourth 
return wire is unnecessary, but where the load may be 
unevenly distributed, as is the case when lights are run from 
the mains, a fourth wire will take the unbalanced current and 
the voltage regulation is more satisfactory than if no return 
-wire were used. As against the extra weight of the return 
wire this system has the advantage that the voltage 
‘between the mains is raised to /s times that required 
by ihe lamps, and consequently the mains themselves 
take less copper. On the other hand, in many cases in 
practice there is no difficulty in obtaining a good balance even 
without the complication of а fourth wire. The motors on the 
circuits act as automatic regulators, for should the voltage 
between any pair of mains fall owing to extra lamps being 
switched on to that circuit, the current in the corresponding 
branch of the motor windings will fall. The back E.M.F. in 
these branches will rise and the current still further fall, while 
at the same time the currents in the other two branches on 
the motors will rise to make good the deficit, and the voltages 
‘will once again become approximately equal. Nevertheless, 
many engineers prefer the two phase system with four wires, 
where, as the two circuits are electrically independent of each 
ther, they can be independently regulated. The lamps are 
then each on their own circuit, and only in the motors are the 
two phases brought into play. For this reason it has been 
suggested that it would be better to employ three-phase trans- 
mission in the line on account of the saving of copper (the 
weight for the same maximum potential difference as compared 
with the two-phase 4-wire system being in the proportion of 
75 to 100) and at the receiving points to transform by static 
transformers to the two-phase system. 

A third method is to transform from three-phase to con- 
tinuous currents by the use of rotary converters, and much can 
be said in its favour. In the first place rotary converters can 
be made to act not only as transformers, but also as boosters, 
for the field winding may be compound, and sufficient series 
turns employed to actually make the full load voltage greater 
than at no load, the phase relations in the polyphase 


circuit being altered thereby. Again the periodicity of: 


the polyphase circuits may be too low for the satisfac- 
tory working of lamps (neither arc nor incandescent 
lamps should be worked under 40 revolutions per second), and 
then the only thing to do is to distribute by continuous cur- 
rents. Further, the regulation of a continuous current voltage 
is easy ; and, of course, continuous current motors work satis- 
factorily. Such a combined system is particularly well 
adapted for traction purposes where on account of induction 
troubles and of three-phase currents requiring at least two 
trolley wires, it is as a rule impossible to use anything but 
continuous currents for the working of the cars. On the other 
hand, the use of the polyphase system throughout is in many 
cases more satisfactory. Where motors alone are to be driven 
the conversion to continuous current is quite unnecessary; 
for, as has been said, large motors can be supplied directly 
from the high pressure mains, and smaller ones only require 
static transformers in place of the more costly and less effi- 
cient rotary converters. Where, however, the distribution is 
mixed, that is to say, where motors and lights have to be run 
from the same circuits, the question is not so easy of solution 
even when the frequency is high enough for lighting purposes. 
Although in some cases, as has been mentioned, the regula- 
tion of voltage on polyphase circuits has been found to be a 
comparatively simple matter the experience obtained has per- 
haps not yet been sufficient for us to say that this will always 
be the case, and it may be taken as a maxim that wherever 
regulation will be a difficult matter requiring great care and 
attention it will be more economical in the end to install some 
simpler system, even at an increased first cost. Again, though 
accumulators may be charged by means of rectifiers or rotary 
transformers from alternating circuits their use is almost 
entirely confined to continuous current distribution. 

So far as the motors are concerned the polyphase system 
more than holds its own. Not only will induction motors 
start under full load, but their regulation is an easy matter. 
Synchronous motors will run at absolutely constant speed, no 
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matter what the load, and well-designed induction motors of 
from 2 н.р. to 100 н.р. drop only from 8 per cent. to 4 per 
cent. in speed at full load. They thus act like continuous- 
current shunt motors. Their efficiencies between these sizes 
vary from about 76 per cent. to 92 per cent., and could be 
designed to be greater still. As а rule, the regulation of 
speed is effected by a variable ohmic resistance in the rotor 
circuit, though in cases where large starting torque is not 
required, auto-transformers, which inductively reduce the 
voltage of supply, are often employed. Alteration in speed 
may also be effected by alteration of the number of stator 
poles, by changing the connections from star to mesh, and by 
coupling two motors together, so that the rotor current of the 
first machine supplies the stator of the second. As a rule, 
however, regulation is effected by altering the resistance of 
the rotor circuit, though this method has the disadvantage 
that when carried out to any large extent the efficiency is con- 
siderably reduced. The polyphase motor has, further, the 
great advantage over the continuous-current motor of requir- 
ing no commutator. It is also of very strong mechanical 
construction, and requires little or no attention. Likewise 
for equal power, its weight is less than that of the direct- 
current machine ; while, at the same time, it can stand very 
considerable overloading for а short time. There is very little 
difference in efficiency, power factor, starting torque, and 
exciting current, between the three-phase and the two-phase 
motor, what slight difference there is being in favour of the 
three-phase. | 

A great deal has been said concerning the low power factor 
of polyphase systems. For transmissions in which the load 
consists chiefly of induction motors, the factor varies from 
about 0°65 to 0:85. Ав а rule it will be about 0:75 or 0:8. 
The motors and transformers, and not the line, are the chief 
sources of the lag of current behind the E.M.F., though the 
result of a low power factor is increased size of plant all 
round. The coil can, however, be compensated for to a con- 
siderable extent by the employment of a few large synchronous 
motors, which not only have no lag when properly excited, 
but when over-excited will still run as motors, with the current 
leading the E. M. F. They then, in fact, act as condensers. 
Ore American firm actually sends out condensers with its 
motors ; but, generally speaking, the condenser cannot yet be 
regarded as a commercial article. In the matter of power 
factor the advantage of the three-phase over the two-phase 
motor is so small as to be practically negligible. It must be 
remembered that as the load decreases the power factor also 
decreases, so that when the motor is running light, and 
absorbing but little energy, the current it takes is still 20 to 30 
per cent. of the full-load current. 

With the introduction of polyphase motors frequencies have 
fallen considerably from those of 100 & per second, and more 
employed some years ago, for electric lighting. The higher the 
frequency the cheaper are the transformers; but, on the other 
hand, if a motor is to run on a high-frequency circuit at a 
given speed, it must have an increased number of poles, and 
this, in small sizes at least, means increased size and cost. 
Further, the higher the frequency the greater the magnetic 
leakage and the magnetising current required. Also, the 
higher the frequency the greater is the skin effect in con- 
ductors, and consequently the more finely must they be sub- 
divided. At Niagara a periodicity of 25 has been adopted, and 
this is but little lower than that of the majority of polyphase 
transmissions in America. In Europe a rather higher figure, 
of somewhere over 40, is more general, in order that the 
circuits may be employed for lighting as well as for motive 


purposes. 


Lighting Concessions in Turkey.—It has been announced 
twice that an imperial iradé had been issued, granting to Sir 
Ellis Ashmead-Bartlett a concession and monopoly for the 
electric lighting of Smyrna and Salonica. The Daily Mails 


‘Berlin correspondent is informed, however, that a similar 


iradé for the town of Smyrna had been granted to a German 
firm in 1889. Possibly the present of an Arab steed 
may prove the more useful of the two gifts from the Sultan. 


and equipment appeared in our issues of Sept 23 and 30. We 
may remind our readers that each l comotive carries two 
three-phase star-wound inductio: motors, designed to run in 
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) rallel at 760 revolutions inute, and to devel h 
SOME LARGE INDUCTION MOTORS. 5 revolutions per minu evelop eac 


195 to 150 в.н.р. when supplied with current at 500 volts and 
88 revolutions per second frequency. The weight of each motor 
is 2-6 tons, and the loonmotive complete weighs 18 tons. To 
this weight must be added that of two passenger carriages, 
containing each 40 passengers, which the locomotive must be 


The accompanying Fig. 1 shows one of two motors built by 
Messrs. Brown-Boveri and Co. for the second locomotive of 
the Jungfrau electric railway. A full description of the line 


7 » « 
7 t LI J 2 ы | / 
р Ы » N n La] ү a 
4 А we " 9 = + 
» "t ‘ f Fa” =. 
6 - І 
` 7 . 
T- - a e ы | 
Е > » 
* i / 


Е 10. 2.—One Thousand Horse-Power Induction Motor. 


capable of propelling up a 25 per cent. gradient. The rheostat, 
shown in curse of construction in Fig. 8, is placed in series 
with the rotor of the motor, to avoid starting it on short-circuit. 
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No resistance is placed in the Stator circuit, the coils of the | where it will be coupled directly to a Sulzer centrifugal pump 
stator being connected directly to line through a switch and | working against a head of 466ft. The motor is designed for 
fuses. Fig. 2 is from a photograph of a two-phase motor an output of 1,000 B. n. p. at 544 revolutions. It is wound for 


Fic. 5. — Regulatipg resistance. 


built by the same firm, whoclaim that it is the largest induction | a pressure of 2,500 volts and a frequency of 46 & per second. 


motor in the world. It has been built for the city of Geneva, 


The weight of this motor complete is 27 tons. 


THE HIGGINS TYPE-PRINTING TELEGRAPH 
APPARATUS. 


The latest pattern of type-printing apparatus designed by 
Mr. F. Higgins, of the Exchange Telegraph Co., has many 
points of novelty.. Although not constructed on any entirely 
new principle, the numerous improvements in detail make it 
a decided advance upon its predecessors, and render a detailed 
description of interest. 


the motion of the pawl from one key to the next corresponds 
exactly to a half revolution of the magneto armature and 
therefore to the duration of current in one direotion. As there 
are 86 stops, there are 86 reversals of current to each com- 
plete revolution of the pawl round the key circle. 

So long as all the keys are up, the toothed wheel on the 
spindle engages with the pawl (which is shaped like a bell 
crank), and the pawl in rotating holds by friction a lever 
against a contact button, and by so doing completes the line 
circuit through the magneto machine. On depressing any 


Fic, 1.—Receiver of the Higgins Type-Printing Telegraph Apparatus. 


The transmitter is of the Wheatstone A.B.C. type having 
а horizontal circular keyboard with 86 keys, one for each 
letter of the alphabet, one for each numeral from 2 to 9, one 
for the negative sign, and a zero or blank key. The working 
current is generated by a magneto machine driven from a 
treadle by the operator, and the same movement drives 
through gearing a vertical spindle carrying a toothed wheel 
which normally engages with and carries a pawl round the 
circle formed by the keys, th gearing being so designed that 


one key a small lever attached to it is pushed forward. As 
the spindle rotates one arm of the paw! strikes this lever and 
disengages the other arm from the toothed wheel, causing the 
pawl to stop at that point. At the same time it allows the 
contact to fall away from the contact button, disconnecting 
the current generator from the line. When a key has been 
depressed it remains down until the depression of another, the 
keys being restored by an arrangement of a thin chain and 
pulleys attached to them. Thus, supposing one key down, от 


224 


THE ELECTRICIAN, DECEMBER 9, 1898. 


depressing any other on the board the first one rises, allowing 
the pawl to engage with the revolving toothed wheel and to 
be again carried forward. The line circuit is then com- 
leted until the pawl strikes the lever of the newly-depressed 
ey, when it again stops and the current to line is interrupted 
as before. A pointer is fixed to the pawl shewing the operator 
when and at what key it stops. 

The receiver, shown in elevation and end-elevation in Fig. 1, 
consists of two trains of wheels driven by springs. One train 
works the type wheel, and is controlled by an escapement, A, 
attached to an armature, which is pivot between two pairs 
of electromagnets, and so arranged as to oscillate in syn- 
chronism with the alternations of the line current. Each 
movement of the escapement allows the train of wheels to 
rotate the type wheel gyth of its circumference. Thus 86 
reversals of current cause the type wheel to make one complete 
revolution. As already stated, the pawl in the transmitter 
also makes one complete revolution with 86 reversals of 


A 


Кто. 2.—General View of the Higgins Type-Printing Telegraph Apparatus. 


current, so that the pawl, pointer and type wheel move in 
synchronism, and, if arranged so that when the pointer is 
opposite any letter or figure on the keyboard of the trans- 
mitter, the same sign on the type wheel is undermost, then 
at whichever letter or figure the pointer is afterwards stopped 
the type wheel will be in a corresponding position, and the 
two will remain in synchronism as long as there is no external 
cause to upset the motions. 

A synchronising mechanism is placed in the apparatus in 
case it should get out of step. In the receiver is a small lever, 
engaging by means of a pin a screw thread cut in the type- 
wheel spindle. This pin carries the lever against a stop, 
fixed to and rotating with the type-wheel spindle. After a 
certain number of revolutions of the type wheel spindle (if 
the printing mechanism is not in the meantime brought into 
play) this step holds it in position when the blank figure is 
undermost. Hence, if all the keys on the transmitter key. 


board be lifted and the current allowed to flow to line for a 
few revolutions of the pointer, the type wheels in the receiver 
are turned a certain number of revolutions and then stop, 
with blank key ready for printing. If the blank key in the 
transmitter is now depressed, its pointer now stops at the 
blank. The pressing down of the key, as will be shown 
directly, actuates the printing mechanism, and the latter 
raises the lever, which is preventing the type-wheel spindle 
from rotating and releases the latter, the lever being at the 
same time pulled back by a spring to the commencement of 
the screw thread. The type wheel is now free to move, and 
rotates in synchronism with the pointer. 

The second train of wheels in the receiving apparatus works- 
the prirting mechanism. It is controlled by the armature of 
an electromagnet so adjusted that when the alternating current 
is flowing the armature is held up and does not vibrate with 
the roversals of the current. When the current is interrupted 
this armature falls and releases an escapement which allows & 
sprocket wheel to rotate through a distance equal to the pitch 
of the sprockets. Each sprocket travels past a lever carrying 
the paper roller, and in passing lifts the lever at one end, 
causing the latter to press the paper against the type wheel. 
After lifting the lever end a certain height the sprocket slips 
‘past, and the lever drops back to its original position. At the 
same time it actuates the feed mechanism for the paper, 
which is moved forward by the proper distance in readiness to 
receive the impression of the next letter. 

A detail, which, though a small one, makes a material 
difference to the possible speed of working, is that the type 
wheel is connected to its train of clockwork through the 
medium of a spring. Thus, both at starting and stop- 
ping, the spring helps to counterbalance the inertia of the 
mechanism. 


RECEIVER 


SWITCH el EN 


BRUSHES ON 
MAGNETO 
TRANSMITTER 


Flo. 3.—Connection Diagram. 


The following is a summary of what occurs during the 
transmission of a signal: The operator presses down the key 
of the transmitter which corresponds to the letter or figure he 
wishes to signal; this stops the pawl, interrupts the line 
circuit, and leaves the type wheel of the receiver motionless,. 
with the letter signalled undermost. At the same time the inter- 
ruption of the line circuit causes the printing armature to fall 
back, releases the train of wheels which move the sprocket 
wheel, and forces the paper-carrying lever sharply up against 
the type wheel, prints the letter, and as the sprocket wheel 
continues to move forward the paper-carrying lever falls back, 
actuating the feed mechanism, and the paper is fed forward a 
certain distance. Ор depressing the key for signalling the next 
letter the first key rises, the pawl re-engages with the revolv- 
ing toothed wheel, the current again flows and causes the 
type wheel to rotate, attracts the printing armature which it 
holds up until the current is again interrupted by the trans- 
mitter pawl striking the other lever of the second depressed 
key, and the same cycle of movements as before takes place- 
Fig. 8 will help to explain the action of the apparatus. 

The main springs working the train of wheels are sufficient 
for the printing of about 1,000 words, and an indicator has 
been provided to show when re-winding is necessary. 

One great advantage in this apparatus is that the working 
currents are generated by a very powerful magneto machine, 
which not only ensures the correct motion of the escapement 
but might in some cases enable the apparatus to be worked 
over a line so faulty as to cause a breakdown with other 
descriptions of instruments. 

The apparatus is well constructed,compact, and any necessary 
adjustment is made with facility. Repairs will be seldom 
required but their execution should be easy. An experienced 
operator can work up to a speed of 25 to 30 words a minute 
with the instrument, and the manipulation is so easy that 
an unskilled person could learn it in a very short time. 
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Instruments have been working between the Exchange 
Telegraph Co. 's office in Cornhill and their office in the Hay- 
market, with an added resistance of 1,500 ohms in circuit. 
Successful experiments have, we understand, been made be- 
tween London and Folkestone, a distance of 60 miles. Trials 
were also made, with satisfactory results, at the Post Office 
before the Duke of Norfolk, Sir Spencer Walpole and Mr. 
Preece; and at the War Office before Lord Wolseley and mem- 
bers of his staff. 


ELECTRICAL TRANSMISSION OF POWER IN MINING. 


At the ordinary meeting of the Institution of Civil Engineers on 
Nov. 15th, Mr. W. В. Esson read a Paper with the above title. 

The disadvantages attendant upon expensive transport of ore 
had been to a large extent neutralised by the electrical transmission 
of power. By using electrically-transmitted power the crushing 
mills could be placed at the mine, and the serious expense of trans- 
porting the ore to the site of the water-power could thus be saved. 
Generally, electricity furnished the only practicable means for 
transmitting power for mining operations, and the ease with which 
& copper wire could be carried over any kind of country, together 
with the plastic nature of the material, rendered the electrical 
conductor the simplest and moat reliable of all vehicles for power 
transmission. Before deciding whether power transmission should 
be adopted, it was generally necessary to compare the cost of the 
alternative methods of (a) Bringing fuel to a mine to work the 
machinery by steam, and (b) Transmitting power electrically to a 
mine from a generating station situated at some convenient position 
for utilising existing water-power. The working expenses, added 
to the interest on the capital invested, made up in both cases the 
annual. cost; but the question as to which alternative should be 
adopted depended largely upon the hours of working. For work- 
ing 12 hours a day a result in favour of steam might be shown, 
while for a 24 hours’ day the evidence might be largely in favour 
of water, depending upon the capital required to be expended in 

the hydraulic works. 

The plant erected at the Sheba Gold Mining Company's mine 
for the electrical transmission of power to the crushing mills, five 
miles distant, was described, and the cost of milling was shown to 
be 1s. 81. per ton of ore as against 6s. 14. per ton when aerial 
ropeway transport was used, and £1. 12s. 6d. per ton during the 
time of ox-waggon transport. The water-power was obtained by a 
dam across the Queen's River, two miles above the generating 
station, to which the water was conveyed partly in open race and 
partly in tunnel, The maximum head derived was 32ft. The tur- 
bines were of the Victor horizontal type, driving a countershaft at 
300 revolutions per minute by ropes, and were together oapable of 
developing 396 н.р. They were provided with Snow governors, 
acting directly upon the turbine gate. | T 

The generating-plant consisted of three alternating-current 
dynamos supplying current at 3,300 volts. Each generated two 
alternating currents having a phase difference of 90deg., and was 
capable of giving an output of 150 electrical н.р. The armature 
was stationary, and the field magnets rotated at a speed of 400 
revolutions per minute. The stationary high-pressure coils were 
mounted on laminated iron sectors, which were laid close together 
in a strong.cast-iron cylindrical shell made in halves to form the 
armature. This was 54in. in internal diameter by 12in. wide, and 
within it the field-magnet rotated. Each coil was wound on a 
former, and had 63 turns of double ootton- covered wire 0°12in. by 
0-09in. in seven layers. The adjacent layers are carefully insulated 
by micanite cloth, while the complete coil was boiled in paraffin, 
and was afterwards heavily covered with impregnated tape toa 
thickness of uin. In addition, during the process of mounting, a 
trough of fibre was interposed between tbe coil and the iron core. 
There were 14 coils on the armature, the seven upper coils being 
for one phase and the seven lower coils for the other ; each, there- 
fore, contributed about 470 volts to the circuit. The coils were 
displaced to give the phase-difference by the interposition of idle 
laminated sectors. 

The field-magnet was excited by a single coil and consisted of a 
steel wheel, from the rim of which projected two series of poles, 
N on one side of the coil and S on the other. The poles were 
expanded on the face, and were curved to form a circle of 16 
alternate faces, which were presented to the armature core, with 
an air-gap of 0-33in. The exciting coil was wound оп a cast- 
iron drum placed in the middle, between the projecting poles, 
and was positively driven by a couple of pins screwed into the 
steel casting. It terminated in a pair of gun-metal rings lying 
side by side upon, and insulated from, a substantial cast-iron bush, 
which in turn was keyed upon the shaft. The exciters were 
ordinary two-pole upright machines. For throwing the alternators 
into parallel the incoming alternator was plugged on to the syn- 
chronising bars, and when approximate synchronism was indicated 


by the hot-wire voltmeters it was thrown into the main circuit by 
closing, through a large choking-ooil, a path between the syn- 
chronising bars and the main omnibus bars. The choking-ooil 
prevented a large rush of current, due to difference of phase, 
between the alternators, though at the same time allowing sufficient 
current to pass to pull the new machine into step. 

The current was transmitted by cables to the mine, and at the 
receiving-house the pressure was reduced to 100 volts for driving 
motors and lighting the workin The frequency at which the 
plant worked was 53:3 per dors The conductors were laid under- 
ground, and consisted of concentrio cables insulated with impreg- 
nated jute covered with lead and armoured. There was no fall of 
potential due to self-induction in the cables, nor had the current in 
one pair of conductors any inductive effect on the neighbouring 
pu But when overhead wires,were employed, the conductors, 

eing of necessity some distance apart, there was not only a fall of 
potential due to self induction in the lines, but, unless precautions 
were taken, the mutual induction of the circuits carrying currents 
of 4 quarter-phase displacement tended to produce inductive dis- 
symmetry throughout the system. Every length of cable was tested 
toa pressure of 10,000 volts before leaving the maker's works. 
Lightning-guards were fitted at each end of the line, to prevent 
accidents to the machinery from the effects of the induced charge. 

At the receiving-house there were four transformers of 50 kilo- 
watts capacity, two for each phase; these reduced the pressure 
from 3,000 volts to 100 volts. The use of oil for the trans- 
formers had been: discarded after the experimental trials. The 
motors were of the induction type; their construction was fully 
described, and the author also explained their working under 
varying conditions, and gave a brief account of the laws which 
governed their action, The crushing mill at Sheba worked night 
and day; and in one year, of the possible 365 days of 24 hours 
each, the pressure had been cut off the conductors for only 
4 days 8h. 22min., which had. been chiefly occupied in inspecting 
the water-race, overhauling the belts, ropes, &c., and in executing 
general repairs to the machinery. The efficiency of the plant from 
the turbine shafts at the generating station to the motor shafts at 
the mine might be taken as 70 per cent. 


SOME AMERICAN SUGGESTIONS TO EUROPEAN 
ELECTRIC TRAMWAY BUILDERS.* 


If America may presume to make Europe certain suggestions 
regarding the building of electric tramways, a patient hearing may 
be ho for, as it is generally recognised in all countries, we 
believe, that American experience in this particular branch of 
engineering is quite complete, though by no means wholly admir- 
able. America has wasted—if we can call it wasting—so many 
millions in experiments that it observes, with something like a 
shudder, the danger that the same old weary course of trial and 
failure may be gone over again abroad. 

First, as to roadbed. This is the foundation not only of a rail- 
way plant, but of its financial success as well. Nearly always by far 
the largest single item in the investment account, it is likewise almost 
the largest in the operating account if proper charges for repairs 
and depreciation are annually made. While by no means sure that 
the best present American practice is final or will be justified by 
results, we are confident that European practice in track building 
is in important respects less conservative and is inadequate for 
electric traction. European engineers do not appreciate, we 
believe, the tremendous pounding which the electric railway tracks 
have to stand from the motor cars, to say nothing of waggon traffic. 
It is true that there is no reciprocating motion in the motor, as in 
steam locomotives, to promote this pounding; but the slightest 
imperfection in the joint creates differences of level between the 
rails, which cause the car to fall upon the following rail and hit it 
a blow which greatly increases the trouble. With single-track 
roads both rails at an imperfect joint are hammered, and a hollow 
is thereby formed. Electric cars are always popular, are nearly 
always crowded with people, or are run at short intervals, and the 
blows thus being multiplied either in weight or in frequency, and 
their quickness of application being increased by high speed, the 
result, as we have found it in America, is that the best construction 
which we can make for joints and rails is hardly strong enough. It 
may be urged that the concrete foundations for track usual in Europe 
will cure this trouble; but this has not been American experience 
where tried, though there is undoubtedly some advantage in concrete 
foundations. The true remedy, as near as we can now judge, is, first, 
to use 60ft. rails, and so reduce the number of joints; second, to butt 
the jointe together in paved streets ; third, to increase the carbon 
in the rail, thereby giving it a hardness which will prevent the 
battering of the head ; and, finally, to use a ‘‘ square shouldered 
section, во as to permit of accurate fitting of the joint plates and a 
strong vertical support—this whether the support be of iron cast 
around the joint or of wrought iron girder fish plates.  Drittleness 


* From the Strect Ruilway Journal, of New York. 
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in the rail due to hardness is not so much to be feared in tramway 
practice as softness, for a broken rail does not mean an accident, as 
on steam railroads, but merely the replacing of the rail. Hardness 
is advantageous not only at the joints but along the entire rail, 
since rails which have been in service Jongest show a wearing away 
of the rail head far greater than in horse railway practice, due, of 
course, to the self-propelling motive power employed. 

Track special work—frogs, crossings, switches, &c.—ought, also, 
to be made of the best material, and with the greatest care. 
Some of the capitalists who are building electric tramways in 
foreign countries complain that they cannot get good special work 
from European makers, the latter still using cast iron largely, and 
following the old horse tramway methods, with results disastrous 
both to wheels and the special work itself. Transition ourves 
should, of course, be made in all cases, and the greatest pains taken 
to provide for the easy movement of the car at all points on the 

curves as well as tangents. Great Britain is undoubtedly ahead 
p Канз іп the саге taken with track return circuits, and, in 
one to an extreme in demanding low voltage drop i in the 
hile a 7-volt drop generally means less electrolytic 
et with pipes and wires, it does not always do во, since it is 
current which produces these troubles, and current can be obtained 
from low voltage in quite as great quantity as from high, providin 
only that the earth resistance be sufficiently low. In overhea 
construction, Europe has paid more attention, perhape, to the 
ornamental than has America, and this is certainly right. With 
attractive poles and a simple and unobtrusive wire structure there 
can be no reasonable complaint on the part of municipalities with 
the overhead electric system, certainly in view of the great advan- 
es of electric traction. 
ower station f should be in the fewest possible units 
consistent with reliability of service. In early American practice 
we had stations with 20 and 30 small units. To-day these have 
nearly all been replaced, at heavy expense, by fewer and larger 
ones. Perhaps an ideal station for most conditions is one made up 
of five units, of which four are of the same size, and one but half 
that size. The small unit takes care of the night service, two of 
the larger should handle the every day traffic at its maximum, a 
third may be added on holidays and special occasions, and a fourth 
is always in reserve. A station arrangement of this character re- 
quires foresight in determining the probable maximum requirements 
of the future, as to load, but when this is once estimated it is better 
to determine the ultimate sizes of the units and purchase two (one 
for reserve), even in the beginning of the re-equipment than to buy 
smaller units to be replaced afterward by larger ones. It is need- 
leas to say that direct-connected units should always be employed, 
as belts are out of date for street railway work. 

No fixed rules can be laid down for rolling stock exoept that all 
cars should be made as strong and durable as ible—far more so 
than for horse railway traffic. The tastes and habits of the people 
and local conditions otherwise must govern the seating arrange- 
ments and forms of cars chosen. Roof seats are popular almost 


the 1896-97 figure of 55 per oent., being this year 841,888 
units sold, while the average price obtained has dropped more 
than a penny to 4°7d. per unit. 

A great reduction in the total costs per unit is noticeable 
which brings them down to 2:05d.—a figure well below the 
average of stations of similar output. Works costs contribute 
to this reduction by the amount of 0:54., and management 
and property charges to the extent of 0: 26d. 

The net result of the working is a reduction in the ratio of 
costs to revenue of from 49 per cent. to 44 per cent. and & 
working profit of £3,771, which has been disposed of by an 
allocation of £918 to the depreciation fund, £1,410 to the 
sinking fund and the payment of £1,448 as interest on loans. 

The detailed record below of the progress of the undertaking 
is interesting, and it may be stated that the lamp connection has 
been considerably increased since March last, being now the 
equivalent of 40,000 8-c.p. lamps with 500 consumers. We 
are also informed by the Corporation’s electrical engineer that 
the capacity of the station has been increased from 750 
kilowatts to 1,000 kilowatts, and that there are over 3,000 
lamps awaiting connection to the mains and applied for. 


Derby Municipal Electric Supply Works. 

Electric supply at Derby was started a year before it was 
at Bolton, viz., on October 10, 1893; therefore, its fourth 
financial year was = on March 81,1898. Up to this 
date 260,784 had been borrowed at 8 per cent., and £65,909, 
representing £105 per kilowatt of plant, expended on capital 
account. 

The output for 1897-8 was 840,783 units sold, being an 
increase of 15} per cent. over the output of 1896-7. The 
average total revenue per unit comes out at 5:54d., as com- 
pared with 5:6d. for the year before. 

Very substantial economies in working have been effected, 
as the total actual expenditure out of revenue has fallen in 
spite of the increased output, so that the costs show a 
reduction of nearly a penny per unit. It is chiefly through 
the items of works costs that the economy has been effected. 

The working profit for the year was £3,221, representing 
5:17 per cent. on the mean capital. £1, 847 was set aside to 
the sinking fund, and £1,749 paid as interest on loans, result- 
ing in а deficit of £374 to be met by the rates. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which stateinents and analyses of accounts have appeared :— 


everywhere, and though little used in America, it is not because Аут e e e 5 Nov. 11 n Kingston" oat Han (Маш Aren X T 
peop ple would not like them, but because, in the long run, it is вар CODE 2з Kingston- тир ш). nm 
nicip al). UCHR 7 Lancaster ( Д 001СІра;).......... 
immunity from accident. Americana have not been educated lo | ОЧ М egi os STILI oo ae 
radford (Municipal) .......... ay yton (Muntc ан vs 
climbing up and down a stairway to the car roof. It is impossible Brighton Mantel al). нау 6| Liverpool (Municipal).......... Aug. 12 
of course, to speak within these limita in any but the most super. | Bruvol(Mumstpal 1000002 July 80) Manchester (Municipal) _-;.-- July 2 
ficial and fragmentary way upon this general subject of adaptation | Burton-upon-Trent (Municipal) Apri 15 Nencastie upon.) S — rer 3 
of American experience to European conditions. Cambridge (Company) ар Sune 17 Norwich (Gompangy 1... Dec. i 
( се Kensington ( nia Sept. 30 Notang ШО 29 eet as Oct. 28 
ELECTRICITY WORKS ACCOUNTS. САП on (сорау) eer Har = 9 Municipal ра!) ае 11 18 
Cheltenham (шера!) . . . Oct. 7 Portsmouth (M Munietpal)........ Nov. 4 
Bolton Municipal Electric Supply Works. Chester (Musicipal) e.) eae Oct. 14 Preston (С Company) ... .. Oct, 28 
" s * 55 TES supply on Dewsbury (Municipal). аш Nov. 15 Richmond Compan ) : Ain : Mar ‘ 
ctoper our analysis 18 wee erefore, covers ver (Company) ............ ar. TOU pany esse d a 
the accounts of the third completed year of working. Васо (Company) . July 2| Be Pancras (Very). со) May із 
The borrowed capital amounts to £60,000, out of which | Edinburgh (Municipal) ........ renee Southampton (Municipal) ... .. Jude 8 
557,088 has been expended, representing £76 per kilowatt of Glasgow (Municipal) .......... Ang. 1 Stafford (М à unio pal 5 Oct. n 
plant capacity. Exceedingly satisfactory is the rapid progress | Halifax ( EE Mol. | Taunton (Municipal ы e 
shown not only as regards increase in business, but also in | Hammersmith (Vestry) ........ June 10 Walsall OM Wella (Municipal Dd en 
the matter of economy of working ; ; thus during 1897-98 the Hanley (Municipal) 8 : April 8 аан о Сару re . Mar. 18 
number of customers had risen from 287 to 390, and the | Harrow (Company) ,;. (Co.) April 20 Wolverhampton (Tupfepai) .. July is 
equivalent 8-c.p. lamp connection from 19, 477 to 82 ,000—an | Hove (Со T Alay’ 6| Worcester шо! al) . May 18 
increase of 64-9 per cent, The output shows an increase on | Hadderstela a e eee . SoH 
| No. of Equiv. ! Capacity 'Max.suppl Average Sum Carried Interest 
Year. | con- |8 p. lamp ot plant. dancer Units Units revenue Working | carried to | en оп 
| sumers. |connection. Kilowatte. | Kilowatts. generated. sold. poured profit. 35 "fun ds loans. 
Five months to— d I in d m = 
March 25, 1895 ...... 65 5,100 ! wis 45,968 55,128 54d. £945 £580 £957 
Year ended— 
March 31, 1896 ...... 117 9,525 : 350 152 149,507 94,914 5:264. '794 835 1,014 
March 51, 1897 ...... | 257 | 19,477 550 266 281,282 | 186,957 | 48d. | 2,296 з 1103 | 1,296 
March 31, 1898 ..... 3590 52,000 750 580 541,888 4`01а. | 5,771 918 1,410 1,443 
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Undertaking Worked 5. cus em ———— 
Date of Commencement of Supply. 


System of Supply | . . . . . m 


Bolton Corporation; 
1894, 


BOLTON. 


[also house transformers. 
Alternate-current transformer  sub-stations, 


DERBY. 


Derby Corporation. 


1893. 


Alternate-current transformer sub-stations. 


Chief Engineer. . . ... . . . * э, | Arthur Ellis. J. E. Stewart (since resigned). 
YEAR ENDED MAR. 21, 1897. MAR. 31, 1898. MAR. 31, 1897. MAR. 31, 1898. 
QUANTITIES— 
Units generated TII Jo PII ITE TJ 231,104 518,245 585,601 
rr aa абор 186,957 295,084 340,783 
„ sold to consumers „7 178,565 163,633 210,758 
„ sold for public lighting, &c. .......- sos sas sas san ses ses 8,392 151,451 130,025 
„ used ON works . etx ook Vid bat iMd ver Mit een 10,586 8,677 9,544 
UNITS SOLD PER 8 C.P. LAMP CAPACITY =.= —— 10:9 15°65 17T4 
Maximum supply demanded ... 266 614 kilowatts 691 kilowatts 
Number of public lamps... . m san ses 5 arc 77 77 
Number of consumers e 257 — 317 
Connections to mains in 8. e. p. lamps eee 19,477 17,000 
CAPACITY OF PLANT IN 8-C.P. LAMPS ................. 17,200 
CAPACITY OF PLANT IN КПОФЗЎАТТЯВ..................... 550 604 
Per kilowatt Р Per kilowatt Per kilowatt 
CAPITAL— Total f Capacity. | Тоз | "capacity. | төш. |" Capacity, | Тиз, | capacity. 
Loan (including Debenture charges). = ome bor bee 40,000 72:8 T — — ev “ёч 
RECEIVED (TOTAL) ...... .—.—.—.—.—— 40000 | 728 | £60,000 | £80 £60,734 | £1005 £968 
BTS ........- co020000000002090400050009900050€ — — 2 —— ире — — — — — — 
Loan (including Debenture charges) А-АА з-д 40,000 72:8 60,000 80 60,734 100°5 96˙8 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — — — — aa — m 
Share (unissued) ТҮҮТҮН +t gg „4 „% ü„%ö—⅛ l- ] — — — — " ꝙ92— — 
Share (uncalled) ) . — он cen осо can senses — — — — — — — 
Loan (including Debentures) .. wen ses — — — — — — 
REPAID (TOPAL) .................., r 2,518 4:58 3,929 5:24 3,428 5'68 710 
RESERVE OR SINKING FUND *=з + ком вт + 4 ье вч эше „„ — — m vc 873 145 2:83 
DEPRECIATION FUND —— ——2 — —2— — — ы Ба ъч эз елы —— -— — — | pt — 
EXPENDED (ran.. 46,901 85˙2 57,038 761 58, 651 | 7. 105 š 
nas an u EB $ 9*9 „ „ „ „ тз tttm " . , | A j 
Ан mi ансо одон e 25,313 | 419 44:8 
Mang. neee —€— M — vèn Shi —— 13,127? 25:9 16,943 / 22°6 20,871 546 404 
Miscellaneous ................... КЕРЕКЕ РХ РАЈА — — — — 550 | 0:910 0'877 
BALANCE OF CAPITAL ACc UNT. 222 6,901“ -1254 4- 2,962 -- 3:95 + 2,083 4-945 ~ 5,175" — 8'25 
i REVENUE- Total. Per unit sold. Total. Per unit sold. Total. Per unit sold. 
TILES нн —ͤ—— 2 2 2 — эе £4,487 4'695d. £6,867 5:585d £7,877 5:543d. 
frenis from CCCP 787 4"798d. 4-015d. 4,073 5'5154. 4,955 54884. 
s meters, &c. ax — M ces ons ens coe sas 93 0:119d. 0°110d 99 0°081d 21 |- 00154, 
i paolo ДАЛАШ 12. оно ьаст — — — 2,429 197d 2,408 1°695d. 
ER sale of Lampe de. 515 еле нез еза» 0 657 0°843d. 05754 240 0:195d 461 0°325d. 
miscellaneous воцгоев...................... — — — 26 0:021d óó 0°023d. 
EXPENDITURE OUT = REVENUE— 
TOTAL COSTS ....... .... .... . . . . . . emm | 22,190 2:811d. | £2,922 20504. || £5,167 42004. | 24,656 3271d. 
WORKS COSTS cos земле 8 d 1,544 1:982d. 1481d. 4,140 3°369d. 3,541 24984. 
Generation of electricity j ees. >s vat sts sot эша ces one 1,518 1'949d 1'465d. 3,951" 2°726d. 2,971 2*092d. 
Fuel (including cartage, &c.) анаа 312 0:400d. 04854. 1,428 1`1614. 1,594 0"9824. 
Oil, waste, water, stores . ‘oi wad nes oon 202 0°259d. 0:232d. 526 0°265d. 227 0°160d. 
Wages at station КОК ТКЫ А ons Xin boa bbs m эй 944 1:211d. 0:698d 884 077204. 808 0:569а. 
Repairs and maintenance at station. . 60 0°077d. 0°050d 710 0:578d 535 0°377d. 
Distribution of electricity .......... eel — oun 6s oun 26 0*033d. OO 286 O Ad 109 0-077 d. 
Марей, > PEE A T T —— — 1 0°001d 0°003d 22 0:018d 42 0°030d. 
Repairs, renewals of mains, &.. ТРЕМ Е. 25 0`052а 00154 264 0:215d 67 0:047а. 
Public lighting....— ++ jM ATP ES EX NOU ҮГҮС аса — — — 503 0*409d. 461 0*325d. 
Attendanób eee esse — —— ess 8 — — — 224 0:182d. 225 0'157d. 
F AA ↄ r „ sarees — — — 279 0:221d. 258 0:168d. 
. AND PROPERTY CHARGES... noa 647 0:830d. 0:571d. 1,027 0:836d 1.115 07/86d. 
TTT e e — — — — — — — 
Rent, rates, taces — ес ов оноо светог 227 0:29 1d. Od 180 01464. 217 Od. 
Management ........ оосо p TM, — eia éd ten фена 420 0*539d 0*413d 847 0*689d. 898 0:633d. 
Balkon сас: оа Sei opibus CMS rione apte бы 254 0°526а 02604, |] 631 0°444d, 
Btetionary, #0. casrcdsnvscreossenansiees l——— MM 63 0*081d 0:040d — 747 0°608d. 56 0°039d. 
Establishment charges Mou a 45 0-058d 0046. |) 118 | 00834. 
Law charges, &c. ....... МОВЕ ENOR ot ots аө ban e eee 584 0:0744 96^ 0:067d 0:080d. 0`0664. 
to mean to mean 
FINANCIAL RESULTS— TOU  cap.exp Total. caprexpndeal] Total logpexpnded| Total. eib, dea 
WORKING PROFIT FOR YEAR ................ --——-| £2,296 5:52% £3,771 {' 26% £1,699 3:017 £32 221 5177 
Sum carried to Depreciation Fund. Aos — — 918 177% — — = 
Sum carried to Reserve or Sinking Fund ......... 1,103 2:65% 1,410 2 71% 1,867 | 331% 1647 297% 
Net interest on loans (incl. Debenture charges) . 1,296 511% 1,445 218% 1,767 | 3'137% 1,749 2'81% 
BALANCE FROM LAST АССООНТ.......................... — — — — — | — e = 
BALANCE AVAILABLE FQR DISTRIBUTION, &0. ...... ed — — — | — — — 
%%% ßß7—1˙ÜiBôÄ——— есы — 108 248% —- — | 1,985 | 343% 374 0:601% 
ORDINARY DIVIDEND PAID ............................... РА — — — | 7: — ә =з 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 48:8% 65% 15:375 5917 
Expenditure per kilowatt capacity iR da £5. 19s. 8d £3. 17s. 114 £8. 11s. 2d £7. 8s. 6d. 
REVENUE PER KILOWATT CAPACITY Tr. PER £8. 3s. 2d. £8. 18s. 6d. £11. 7s. 2d. £12. 11s. 0d. 
Expenditure per 8-c. lamp capacity... Idi 2s. 64d 2s. 6d. 5s. 534. йз. 9d. 
REVENUE PER 8-C.P. LAMP CAPACITY ................ Е 58. 24d. 5s. 84d. 78. 34d. 8s. 03d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............. а 4s. 714. 48. 2id 8s. 1d. 78. 314. 
Price charged for lighting, per unit. —€—ÁX , | ( 6d 6d. to 34.4 
Price charged for power, per unit. . . IX AES ee 6d." to 3d. 6d." to 3d. - — Sd. to 1d.“ 
Price e charged for public lighting PCMCIA ИМ! T | — — 
BOLTON.—REMARKS—a Inclusive of £2,552 to meters. b Inclusive of expenditure on transformers. c Over- DERBY.— -REMAKKS— a Over- -expended. b Includes £8 
expended. d Includes insurance, £27, and deputation expenses, £32. е Inclusive of £8,856 to meters. to miscellaneous." c Being insurance charges. d 6d, per 
J Inclusive of expenditure on transformers. g By the maximum demand system, 6d. for first hour, 3d. after. unit for first 14 hours: and 3d. after. е 3d. for first 18 


k Includes insurance, £25, and “ collection of accounts,” £56. 


hours per week, 2d. for next Із hours, und 1d. afterwards, 


ТЕРЕТ? Google 
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subject. 

THE ELECTRIC ARO.—By Mrs Атвтон. This work will shortly be 
published, and will contain an historical sketch of the carly experi- 
ments on the electric arc, as well as the important results of recent 
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present consists of— THE ROTATORY CONYERTER. 


The session of the Institution of Electrical Engineers has 
opened auspiciously with а Paper by Dr. 8. P. Тномрзох, 
which has the double merit of being topical and intrin- 
sically valuable. Within the last year, the adoption on some 
of the more important electric railway works of alternating 
currents to transmit energy, to be eventually utilised in the 
form of continuous currents, has drawn the close attention 
of engineers to the processes and means of effecting this 
transformation. That such a means should be adopted at all 
seems on the one hand a triumph for the advocates of alternat- 
ing currents, but from another point of view it might be taken 
as a declaration of the final bankruptcy of the alternating 
current motor for railway work. The validity of either of 
these views may be presently reconsidered. Contrary to what 
we might expect from Dr. Тномрвом, the historical information 
given is somewhat limited, and substantially the Paper 
confines itself to the consideration of one type of converter, 
viz., that having a single field with an armature having one 
winding, connected at one side to a commutator, and at points 
depending on the number of phases of the alternating current 
to slip rings receiving the alternating current. The Paper 
then deals with the questions arising out of such an arrange 
ment, viz., the ratio between the continuous current and alter- 
nating current E.M.F.’s, the total load in the form of continuous 
current the machine will carry for any specified range of 
heating, whilst the effects of armature reaction, both on the 
brush-sparking question and on the regulation and parallel 
running are dealt with, but not in а conclusive manner. Dr. 
Тномрвох'з Paper places the matter in a logically reasoned 
form, which helped by graphical means and novel diagrams 
presents the general description admirably, whilst for the 
accurate working out ot special cases tables arrived at by various 
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investigators are given. In this and our two preceding 
issues, we have given our readers a résumé of one of these 
investigations, published by Mr. G. Karp in the Electrotech- 
nische Zeitschrift, opportunely accompanying the present 
Paper and discussion. The features, perhaps new to most 
engineers, disclosed by these Papers are, first, the superiority 
for use with such converters of four-phase currents 
derived from a two-phase supply over three-phase currents ; 
second, the fact of the very unequal heating of the wires on 
different parts of the armature winding. As to the first of 
these points, the investigations, above referred to by Kapp, 
Steinmetz and others, show that the possible output increases 
with the number of phases, and even at six phases the limit 
is by no means reached, it then being double of that possible 
with single-phase currents; and it may be that this points to 
а line of evolution where the generator will have as many 
coils as & continuous-current machine, the line wires will 
be the connections between the armature coils and commu- 
tator, and the commutator rotated synchronously at the 
receiving end will deliver continuous current. In the dis- 
cussion which ensued upon Dr. THompson’s Paper, we find 
that divergence of views between men equally capable of form- 
ing an opinion to be expected in а subject in which so little 
comparatively has been done. Notwithstanding the use of 
these converters for electro-chemical purposes at Niagara, and 
for railway work in America and England, there seemed a 
strong tendency of opinion that the gain in efficiency and first 
cost over the motor generator was (except when exact regula- 
tion is not wanted) rather dearly bought, owing to the inherent 
difficulty of regulation, whilst Mr. E. К. Scorr, impliedly 
supported by Dr. Тномрвом, suggested that in the case of the 
Central London Railway there was no reason whatever to 
effect the conversion at all, as polyphase motors might equally 
well have been used. То summarise the views of the various 
speakers, it seems generally admitted that the single-phase 
rotatory converter is not, except in small sizes,an advantageous 
machine to use, and the experience of Prof. Мемолнімі at 
Rome may be taken as а typical instance. There the single- 
phase converters are being replaced by motor generators, on 
account of difficulties with sparking due to the periodic fluc- 
tuation of the armature field, and to the difficulty of hunting 
when running in parallel. It is, farther, generally conceded 
that, where the continuous-current pressure has to be 
regulated over more than a few volts, the boosters, variable- 
ratio transformers, or equivalent devices absorb any advantage 
over the motor-generator. Then, again, except where the 
frequency is low, say 40 co per second or lower, the large 
number of poles and brushes on the machines places them 
at a disadvantage. But where three, four, or more phases 
are used, with low frequency currents, and where no very 
extended range of regulation is necessary, the rotatory con. 
verter has given and will continue to give satisfaction. 

No doubt the reading of the Paper and the discussion will 
be fruitful in directing further attention to the subject, both 
on its theoretical and experimental side. One suggestion 
may be incidentally offered here. Whereas in a continuous- 
current generator the only change in current is that occurring 
under the brush when the coil is not in circuit, in the case 
of a rotatory converter it occurs during every part of the 
revolution. This effect of self-induction should, it seems to 
us, receive attention, both as to the modification it produces 
in the ratio of E.M.F., and also in its effect as to pulsations 
in the continuous current delivered. 
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THE THEORY OF THE ROTARY TRANSFORMER. 


BY GISBERT KAPP. 
(COMMUNICATED BY LLEWELYN B. ATKINSON, A. M. I. C. k.) 


(Concluded from page 153.) 


Four-phase Rotary Transformer.—A two-phase system of 
currents can only be utilised in a rotary transformer by a 
system of connection to the armature analagous to that called 
the mesh coupling in the case of three-phase currents, with 
the result that the working is that of a four-phase system. 
In Fig. 5, a, a, are the points of connection of phase a, and 
b, b, those of phase b. The brushes are dand f. If we con- 
sider the direction of the continuous current as positive, in 
the quadrant a, b,, both alternate currents are negative ; in the 
quadrant a, b, the current of the a phase is negative, that of 
the b phase positive. 

The resultant two-phase current in the quadrant a, б, is 

i= - J (cos o + sin a), 
9 J is half the maximum value of the current in each 
phase 

This expression holds good for all postions, the angle a 
being reckoned from the line » d. 

Bearing in mind the trigonometrical relation, 


a7) U. 
i= -J sin (a2). 
and the maximum value of the resultant alternate currents is 


J Ja, 
the current and E.M.F. being considered in phase as before. 


cosa + sina = ain 


we have 


The maximum value is reached for а=, that is, in the case 


a, 


f f 
уто. 5. Fia. 6. 


where the quadrant is exactly in front of the pole. In this 
case also is the E.M.F. of the i wires contained in the quad- 
rant a maximum, whilst it в zero when the quadrant is 


symmetrically disposed about a brush. 
The effective value of the alternate E.M.F. is 


e,7 ^, EN ? 4 
The coatinuous current E. M. F. is 
e= a, Nz, 
so that e = 54. 
à— 4 


If the effective value of the current in a quadrant is J, the 
power of each phase of the alternate current in a quadrant is 


Je and for the whole armature Јећ. 


This is also (neglecting the losses) the power in the con- 
tinuous current, во 
дес = JeK, 


J-ne 


The maximum value of the resultant alternate currents in a 
quadrant is V 2 this value, or 
E 2v9 е, 
К 
J, = 7С 
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The value of K depending on the proportion between the 
coil width and pole pitch, we have for m=}, 7 = 1:82, and for 
m=}, 1121. | 

If there is a difference of phase, Ј, must be increased in 
the proportion cos ф: 1, and the value of n must be divided 
by cos ¢. 

Next, the power lost in copper heat may be considered the 
assumption of no-phase displacement being made. To simplify 
the calculation, the angle В (see Fig. 6), which the centre line 
of the quadrant makes with o d, may be used, and 


B= 


Sen sin B. 
In order to arrive at the lost power in each quadrant, inte- 
grate the work between limits 8 —o, B=7, and divide by the 
semi-periodic time. The integration is taken at three stages, 


viz., B=o to B=), B=; to = 877, and, lastly, 6—＋ to B =т. 
The last is numerically equal to the first. In the instan- 
taneous position (shown in Fig. 6), the current in 
ad = A eu sin f, 
: bd c- en sin В. 
Taking into consideration the length of the coil the differ- 
ential of the lost power is 


(ev ein Вузе(© - В) +e%(1 -nsin fu (F + A) lat, 


апа = 


The first and last stages of the before-mentionedj integral 
are given by the expression 


LÀ A, +A,= — J sing 58 sin 8)dp, 
V o m 


which evaluated gives 
не) 520-2 
AA U T-) --) 
For the second stage the lost power is 
Вя 
et -i 
Fs 2 sin? 8 — 2 sin gd. 
men] | ent int B- 29 sin Bap 
Evaluated this gives 
2 E 
A - 20 (5 6 )-2 2). 
=z lath uti) mA 
The total power lost in one quadrant is 


ЫБА НА, (LA кузы, 


2 
and for the whole armature is four times this value, or, 
P, = 8 ~(A,+A,+ Ag). 

Working this out with the above values gives the following 

result 
m=, K 218, $2182, P. -= 2˙24%r, 
m=}, K 232, 7=1:215, P. - 2˙ 20. 
If the same armature is driven by mechanical power 
developing continuous current 20, the loss would be 
: Р, = 6°28 с?ш, 
and substituting the values above, we find that 
for m=, 167i, 
m=4, с=1'69с,. 

In other words, as a rotary transformer, the machine will 
deliver from 67 per cent. to 69 per cent. more current than 
when mechanically driven. The figures also show that for a 
four-phase machine the ratio m is unimportant. 

Three-phase Rotary Transformer.—Following & similar pro- 
cess, Mr. Kapp investigates the case of a three-phase 
transformer, with these results : ` 

m=}, К=1:94, $2145, P,-8:28"w, c= 1:880), 
m=, K=212, =188, P,-9:027w, c= 1:44; 


that is, the machine delivers from 88 per cent. to 44 per ceni. 
more as a rotary transformer than as a mechanically-driven 
generator. 


Six Phase Rotary Transformer. —By carrying the independent 
ends of the secondary coils of the three phases of a three-phase 
system, to slip-rings connected to opposite points of the 
armature, the system becomes a six-phase one, and a similar 
investigation may be carried through in this case. 

Finally, all these results may usefully be summarised in a 
table, in. which for comparison the values obtained in the 
limiting case proposed by Steinmetz, where the field is 
sinusoidal in value, are algo set out. 


Table showing the Output of Rotary Transformers as percentage 
of the Output of the same Machine used as a Mechanical 
Generator :— | 


Theoretical Pole width. 
Type of transformer and limitin 
- g case by 
phase displacement. Steinmetz. 3 4 
5 
; cos $ — 0: «98 1 

Single-phase ......... | cos $= 08 73 80 
cos $ — 077 ae 63 70 

cos ф=1°0 134 138 144 

Three-phase ......... cos $ —0:9 г 128 137 
cos ф = 0:8 s 117 126 

cos $ —1:0 164 167 170 

Two or four-phase .. 4 cos ¢=0°9 d 160 167 
сов $ — 0:8 ES 144 158 

cos $— 1:0 196 198 199 

Six-phase ............. сов $ — 09 — 192 196 
cos ф= 0:8 177 188 


ROTATORY CONVERTERS. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers on November 
10th and 24th, in connection with Prof. Silvanus P. 
Thompson’s Paper on this subject. Speakers who have 
returned their proofs revised are denoted by an asterisk :— 

DISCUSSION. 

* Mr. М. В. FIELD said that the manner in which the author had dealt 
with the distribution of the currents flowing in the armature and the 
local heating of the different parts of the armature was very interesting, 
and particularly so because he had dealt with these matters without for- 
шиге and without complicated diagrams, and, therefore, people like himself 
could readily understand his arguments. But he felt that particulars 
were missing of the way in which these rotatory converters worked in 
practice. Dr. Thompson had asked him to give some more particulara of 
the 30 kilowatt converter he referred to in his Paper. Fig. 14 showed the 
winding scheme, but there was a slight difference between that and the 
actual machine, viz., the slip rings were shown connected to the opposite 
side of the armature to what they actually were. In designing this 
machine he thought he gained a great advantage by choosing a number 
of conductors divisible by 16. The slip-ring connections divided the 
winding up into eight parta, and not only should all these subdivisions be 
exactly similar, but each should contain an even number of conductors ; 
so that all the slip-ring connections might be brought out at the same end 
of the armature. The advantage of having such a number as this was 
again of value, because they got a number of commutator segments which 
was divisible by four, so that the brushes stood upon the commutator 
segments in exactly similar positions. When one brush was short- 
circuiting they were all short-circuiting, and this way they had perfectly 
symmetrical windings. The table immediately following Fig. 14 was 
taken when the converter was running as a continuous motor. The field 
was separately excited and the commutator voltage adjusted until the 
speed was exactly 1,200 revolutions per minute. He had the good fortune 
to be in the power station where this converter was supplying the 
excitation for the generators when there was a short-circuit on the mains. 
The converter was connected in parallel with а small turbine driven 
exciter, which was only about one-seventh the capacity of the converter. 
Of course, the voltage sank down to zero at once and the machinist 
wanted to switch everything out. But they let everything alone. The 
short-circuit lasted for about 15sec., a fuse blew, and the tension came up 
and nothing bappened. Although the tension was reduced to zero, the 
converter was stil in step and was delivering its proper share of the 
current. The heating of the poles of this converter was very considerable, 
but he attributed that principally to the proportion between the width of 
the slot and the air gap. He thought the question of pole heating a 
rather important point. One might imagine that the pole heating was 
very considerable in these converters, owing to the very peaky form of 
the resultant current in the armature conductors. Prof. Thompson had 
dealt very fully with the comparison of the heating of armature conductors 
in the rotatory converter and the corresponding continuous current 
machine, but he had not dealt with the pole heating. He noticed that 
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the Central London Railway converter had laminated poles, but the 
Oerlikon converter had solid poles, and it would be very interesting if 
Dr. Thompson would tell them how many of the machines he had 
shown upon the screen at the previous meeting had solid poles, and 
how many had laminated poles. Dr. Thompson had exhibited one con- 
verter with two completely independent windings for working on a three- 
‘wire system. It was interesting to note that two converters working in 
parallel on the three-phase side could not be connected up to a three-wire 
distribution on the continuous current side. It was, however, possible to 
make use of the neutral point of the transformers on the three-phase side 
88 a starting point for the neutral wire of the three-wire continuous 
current distribution. He had gone into this matter about six months 
ago, and found that if they got one side more loaded than the 
other they got a small current superimposed on the continuous side of 
three times the frequency. With regard to a variable ratio, this was of 
considerable importance when they wished to vary the voltage in 
а simple way. The auxiliary booster on the ваше shaft was expensive 
on account of the large size of the commutator needed. Some- 
thing quite special had to be made. It was easy to see that if they insisted 
upon a variable conversion ratio they must get reaction in the machine. 
They could only obtain one at the expense of the other. There 
was one other way of making the continuous-current voltage depend 
upon the excitation, and that was by the use of transformers with much 
magnetic leakage. With such transformers, if the current lagged the 
voltage fell, if the current led the voltage rose. In а rotatory converter 
they had simply to either over or under-excite in order that the current 
might lag or lead. Не had heard of а case where the transformer was 
specially leaky in order to obtain a large variable ratio. With regard to 
the hunting of converters, Dr. Thompson had thrown out the suggestion 
that the cure for the hunting effect or oscillating effect might be found in 
designing their rotatory converters with very stiff magnetic fields, which 
are not very easily disturbed by the reaction effect of the armature 
current. This might help them a great deal. Alternate current designers 
were all tending to work in the direction of small air-gaps and producing 
very stiff fields, but it did not necessarily follow that because a certain 
air-gap was n to keep down the self-induction of the armature 
winding the whole of it must be at the pole surfaces. Mr. Kapp in 1894 
worked machines with small air-gaps. Between each segment of the 
armature he interposed an air-gap of jin., and claimed that this was of 
special advantage in keeping down the self. induetion. The main thing 
was to bring the windings as near as possible to the poles, so that the 
effects of the armature currents could not blow the field out sideways. 

* Mr. JAMES SWINBURNE said that if they would start by thinking 
of the ordinary direct-current motor generator, they had a machine in 
which the power was poured in at one pair of wires and poured out with 
absolute uniformity at another pair, so that the only work the machine 
had to do was really to work its own commutators ; but as soon as they 
came to working with alternate currents the machine had to doa little more. 
It had to be able to store up the energy by going slower or faster during 
a fraction of a period only. It must, of course, preserve its synchronism. 
If they could get over that difficulty or reduce the amount of energy to 
be stored up in each portion of the apparatus, they would get a machine 
very much smaller, for in the extreme case of two direct-current machines 
the armature was simply rotating to work the commutator. But there 
was another thing that came in at once, and that was that as soon as they 

a current in the opposite direction on the armature they could do away 
with their air-space. In early days the air-space was very little understood. 
Now the chief application of the air-space was to get the excitation on the 
fields approximately right or properly proportionate to the excitation 
on the armature, to avoid cross induction and armature reaction gene- 
raly. 'There was another matter which came in at the same time, 
and that was the lead of the brushes and sparking. Dr. Thompson had put 
this down as being first known in 1888, but it was known very early in the 
eighties. He did not think the question of “ hunting" of parallel machines 
was confined to this particular converter. The hunting of machines was 
first discovered by Mr. Harrison, who made some experiments at Faraday 
House some years ago. His own explanation was that, suppose they had 
two alternators in parallel, let them imagine that one was doing a little 
more work than it ought to, and Ње field got altered by the armature 
reaction. Some years ago Lord Rayleigh pointed out in a lecture on electrical 
tuning forks that the fork would work only bec&use the self-induction 
was 80 great that the pull both ways was not in synchronism with the 
contact in the mercury, and he also had explained the fact that the 
lag was the cause of the working. There was a simple application of 
the same idea to parallel machines. If the machine corrected itself 
instantly there would be no tendency to get out of step, but if a 
machine was doing too much work, then it altered its field, and 
even went on doing too much work when the field was right again, 
with the result that it got on the other side and did too little work. 
Then correction and over correction in the opposite direction took place. 
Mr. Field seemed to think they could get over this hunting effect 
by having non-laminated magnets. A “stiff bristly field," to quote 
Mr. Field, was a kind of nomenclature he objected to—simply because he 
did not know what it meant. He noticed that Prof. Thompson had altered 
the nomenclature from “rotary” to “rotatory.” He would remind the 
Professor that the Institution was an electrical institution, and not a high 
school for girls. He (Mr. Swinburne) approved of the word dynamotor. As an 
English word it was indefensible, and that was why he had introduced it. 
There was not much to add to what Mr. Field had said as to the question of 
altering the E.M.F., but he did not think it was quite correct to take an 
armature uniformly all round and then find where the uneven losses and 
heat occurred. Some years ago he wanted to design one of these particular 
machines for transforming single alternating current into direct current, 
and, instead of working uniformly all round, he attempted to use wire of 
different sizes all round. But the calculations involved in this were во 


troublesome that he gave up the idea. Still, he thought such a thing 
would have to be worked out eventually with large machines, but the 
difficulty with it was that these machines were special machines for small 
air spaces, and if they bad the wires embedded they then got into the 
difficulty of the holes not being uniform if they had the windings of 
different sizes. 

* Мг. W. B. ESSON said that, if he remembered rightly, the rotary con- 
verter was first exhibited at the Frankfort Exhibition. Dr. Thompson 
had referred to the work of Lahmeyer. He did not remember very clearly 
about Lahmeyer, but he remembered very clearly the number of interest- 
ing machines exhibited there by Schuckert and Co. These machines 
fascinated most of the visitors from England. When he came home the 
first thing he did was to put slip rings on a dynamo and watch the results 
obtained in taking alternating or continuous-currents from the machine. 
The Table he exhibited showed the ratio between the alternate current and 


150-Light Compound Dynamo ; Speed, 1,180 revolutions per minute. 


Ашрегезв ..................... 0 [12-5 | 20°5 | 36:0 | 65:8 | 7477 | 900 
Volta . ess. | 95 | 99 | 102 | 102 | 102 | 102 | 102 
Table I. 


Alternating. 


Amps. Volta. Amps. | Volts | Amps. | Volts. | Ampe. | Volts. 

0 95:0 0 68:2 770 99:0 50:0 740 

0 85:0 30:0 58:0 86:5 100°0 30:0 750 
160 | 920 50:0 652 92:5 100:5 30 0 15:0 
270 | 930 40:0 61:5 58`0 94-0 58:5 63:0 
560 | 9410 500 69:0 | 49:0 101:0 524 72:0 
425 | 960 50:0 10:5 54:0 96:5 52:4 68:0 
49.0 | 970 30:0 70:5 60:0 99:0 56:5 72:0 
710 | 985 40:0 74:0 79:0 100:0 31˙0 74:5 

Table II. 
Direct. Alternating No. 1. Alternating No.2, 
Amps. | Volts | Ampa | Volts | Ampe. Volts, 
0 70:5 52:0 51:5 52:0 50:5 

16:0 86:0 52:0 64:5 32:0 63:0 

29:0 89 0 52:0 66:5 52:0 66:0 

45-0 91:0 32:0 690 520 10°0 

57:0 94:0 42:0 72:0 32:0 71:5 

63:0 95:0 82:0 71:5 52:0 72:0 

70:0 95:0 52:0 71:5 52:0 115 


direct current very clearly. The machine was bipolar, and was tested, 
having a direct and alternate current taken out of it at the same time. 
The alternate current was kept constant at 30 amperes while the direct 
was increased, and the table also showed the effect of the reaction in the 
field due to the alternating current. At no load the machine gave 95 
volts ; immediately the alternating current was put on, it gave only 85 
volts. When tested as a compound machine, the volte very soon rose, 
Working with the ordinary two-phase arrangement, i.e., taking two 
alternating currents out of the machine in addition to the direct current, 
the volts only reached 70. He thought these were the firat experiments 
madein this country on a direct-current dynamo withslip rings. Asa general 
principle, he supposed that the more tappings they had in the continuous 
current winding for the alternating current, the more energy they could 
convert with the apparatus. For instance, with a single-phase machine 
there were two tappings ; with a three-phase, three tappings ; and with a 
two-phase, four tappings. The result was that they got out of the two- 
phase the greatest amount of energy for a given size of machine, 
and, at any rate, with rotatory converters, two-phase distribution was 
very much superior to three-phase, because something like 25 per cent. 
More energy was got out of the machine. With regard to the see-sawing 
action which had been mentioned, it certainly did require more investiga- 
tion, but he would like to ask the author whether it was not true that 
it was extremely n to have the form of wave given by the 
generator correspond exactly with the wave given by the alternate current 
part of the convertor. A good deal of the see-sawing action also, he 
thought, was due to the fact that the ratio altered with the excitation of 
the field magnete. It was rarely that the ratio was exactly the same 
in different convertors, and the consequence was that currents passed 
between the machines. This he had been told by American engineers of 
great experience. There was a great deal of difficulty in deciding whether 
they should use a rotatory converter ог an induction motor with a dynamo 
attached to it. And these difficulties increased when it was known that 
in some stations where rotatory converters had been in use they were now 
installing alternate-current motors with dynamos attached instead, and iu 
other cases vive versá. He thought the rotatory converter had mostly 
been used in tramway work, in which the absolute regulation of the 
voltage was not of paramount importance. Again, a tramway generally 
worked across a two-wire system, whereas in lighting a three-wire system 
was n „ and when they came to balance up the cost of, вау, an 
induction motor with an ordinary dynamo coupled to each end against that 
of a rotatory converter constructed for a three-wire system, with all the 
complication of poles and brushes entailed, the balance would be little, if 
any, in favour of the latter. At the present moment he was connected with 
the laying down of the first two-phase central station in this country, and 
they would have to convert in several districts alternating into direct 
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current, This was being done by induction motors with dynamos coupled 
at each end of the shaft, and working on the three-wire system. One of 
the reasons for not using rotatory converters he confessed was because 
they did not know so much about them as they did of the other type, and 
what information they had got was not wholly satisfactory. Another point 
was that rotatory converters were not suited for such frequencies as could 
be employed for lighting. When they got a converter suitable for a 
frequency of 50, it had just as many poles as the ordinary alternator with 
all the brushes added. 

Mr. H. M. HOBART sent a communication in which he stated that to 
his mind the cure for all erratic tendencies of the kind mentioned 
in the Paper was to be found in using for the generating plant steam 
engines which had a more uniform angular velocity. This was also the very 
foremost of the difficulties which attended the paralleling of alternators. He 
considered that there was now no necessity for tolerating this phenomenon 
of “hunting.” He had some cases in mind where considerable difficulty 
waa at first encountered on this score. The rotaries were specially designed 
with laminated pole pieces for the purposes of eliminating eddy currents, 
and with perfect speed conditions this would have resulted in a higher 
commercial efficiency than with solid pole faces, since with the latter 
there was a higher eddy current loss than for the corresponding continuous 
current generator owing to the cyclic rise and fall of the alternating cur- 
rent component of the resultant current in the armature face conductors 
as they swept past the solid pole faces. But the elimination of this loss 
deprived the machine of the use of the induced currents in the pole face 
for tending to keep the armature rigidly in synchronism. It became 
neceasary to resort to devices to correct the trouble, and these devices 
involved some sacrifice as regards efficiency, the amount being entirely 
dependent upon the closeness of the regulation of the engine. With first- 
class multiple crank engines with liberal flywheel capacity, the loss in 
efficiency would rarely, he thought, exceed 1 cent. But unless a 
fair engine specification was rigidly adhered to, it might often run 
to 2 or 3 per cent. He also thought the triple concentric cables were 
troublesome in the balancing of the voltage. Symmetrically arranged, 
three-core cables were more satisfactory, but instead of employing one 
three-core cable to transmit the current, it could with advantage be divided 
up into two or three cables in multiple. He recalled cases with trouble- 
some engine speed and no corrective devices, where attempts to run two 
rotaries in parallel had often resulted in failure when only one three-core 
cable was in service, although this was of ample capacity. The throwing 
in parallel of another similar cable permitted the parallel running of the 
rotaries. The main argument in favour of rotatory converters and static 
transformers, as compared with the motor generator method, was based 
upon the lower first cost and the higher combined efficiencies, As an 
example in the Blackrock sub-station of the Dublin electric tramways, 
where 30 periods 200 kilowatt rotatory converters were fed by oil circu- 
lation transformers, the combined efficiency being 92 per cent. at full 
load and 91 per cent. at half-load, the cost of the equivalent motor 
generator eet would have exceeded that of the combined cost of rotary 
and transformers by 10 per cent., and its combined efficiency would 
have been 85 рег cent. at full load and 82 per cent. at half: load. 
But the very high efficiency obtained in Dublin involved higher cost, 
(particularly as regards the static transformers) than in another case where 
air blast transformers were used. Here, at an efficiency of 90 per cent. 
at full load, the combined cost waa only 80 as against 100 for the 
Dublin sets and 110 for the motor generator seta, However, the motor 
generator was much more flexible than the rotatory converter as regards 
independent control of the alternate-current phase relations and the con- 
tinuous-current voltage and output conditions, The range of adjustment 
of the commutator voltage in the case of the rotary converter was only 
obtainable by virtue of lagging and leading currents, or else by reverting to 
auxiliary boosters or to variable-ratio transformers. А! such additional 
appliances tended to cut down the margin of advantage. Long ago he had 
investigated the matter of the resultant C?R values in the armature con- 
ductors of a three-phase rotary, following practically the same plan as that 
adopted by the author, but he had also deduced values for other power 
factors. The results were: for power-factor unity the resultant C?R was 
58 per cent. of that of the same armature in a continuous-current generator 
of the same output ; for a power factor of 0:87, it was 85 per cent. ; for 
0:5, 57:5 per cent.; and for 0, O per cent. These results were on the assump- 
tion of 100 per cent. conversion efficiency. He did not think that sufficient 
emphasis had been laid upon the fact set forth by Steinmetz and Kapp, 
that in six-phase rotaries the alternating and continuous-currents in the 
armature cancel each other so much more effectually, and, while as regards 
armature heating the three-phase rotatory converter had an advantage 
of 54 per cent. over the same machine operating as a continuous-current 
generator, the corresponding advantage possessed by the six-phase rotary 
was no less than 95 per cent., i.e., almost twice the output must be taken 
from it for equal armature heating. Nor did it introduce much complica- 
tion. The high-potential circuits, both line and static transformers, 
remained exactly the same аз for three-phase. The only difference was 
that all secondery terminals were carried in the sub-station from the 
secondary terminals of the three-phase transformers to collector ring on 
the rotary converter. In such a case one would arrange not to have any 
switches in the low-tension alternating-current circuits, thus avoiding com- 
plications at the switchboard. In rotary convertera the current was incom- 
pletely commutated, In a certain plant once he interposed the 300-volt 
coil of an 80 kilowatt transformer between the negative 'bus bar and the 
rail, and had tlie current been really uniform there would have been but a 
trifling drop, say, 5 volts, through the ohmic resistance of the transformer 
coil. But there was a very considerable drop across it. The interposition 
of the resistance of this coil reduced the telephonic disturbances on a 
branch of the telephone system which used a ground return, hence before 
its interpolation the pulsation of the current was probably much more 
marked. When this rotary converter was subsequently got into thorough 


working order the telephonic disturbances on this grounded circuit became 
so slight as to cause no comment. He thought the 16-pole 600-kilowatt 
machine, running at 188 revolutions per minute, at the Schenectady works, 
must be a quarter-phase rotary and not a three-phaser. This showed the 
ratio conversion to have been in accordance with general practice. 

* Mr. W. М. MORDEY mentioned that he had seen many converters 
working in America and on the Continent, and had observed an interesting 
fact with regard to the hunting. It was considerably leasened if not done 
away with altogether by putting a short-circuited coil of copper round the 
field. This was an old method for various pu but he thought it was 
interesting to mention it on account of what Mr. Field had said about the 
alternative difficulties of laminated poles which did not check see-sawing, 
and solid poles which checked see-sawing but wasted power. Obviously, 
if eddy currents were useful for steadying purposes, they should be 
applied to give the greatest effect with the least loss; they should aur. 
round the core, and should have copper circuits provided for them instead 
of iron. The right way would seem to be to use laminated poles with a 
closed copper circuit round them. The author, who was a master of 
exposition, bad given an admirably simple and clear treatment of a very 
difficult subject. 

* Mr. A. J. LAWSON referred to the see-sawing of rotatory converters, 
and said that two years ago he went over the Tivoli-Rome transmission 
installation, and Prof. Mengarini had told him that he had a great difficulty 
with any converter of over 60-kilowatt output, and he strongly recom- 
mended for tramway work the use of motor generators. Since then he 
believed these had been put in for the larger sizes. A few months ago he went 
over the Paderno- Milan installation, where three-phase generators were used 
at a distance of 21 miles from the station, and in the old Edison stations they 
were now putting in motor generators to transform both from the high. 
voltage three-phase to 220 volta for the Edison three-wire system for light- 
ing, and also for the 500-volt tramway system. There the motor generators 
had been used exclusively, and they had a flexibility with motor generators 
that could not be obtained with rotary converters. At this latter instal- 
lation the machines had been tested up to 20,800 volts, and for the lat 
three months had been working at 13,500 volte without any step up trans- 
formers, and as these voltages could be taken out of the machines they 
could also be put into them and the continuous current machines kept quite 
independent. He would like to know if Prof. Thompson had got at his 
fingers’ ends the relative costs and efficiencies of motor generators and 
rotary converters of sizes from 200 kilowatts and upwards. 

* Prof. CARUS-WILSON said it was well-known that the load at which 
an alternate-current motor, running synchronously, fell out of step depended 
very largely upon the heating of the armature. Referring to Mr. Field’s ex- 
perience with a short circuit on a converter, he (Prof. Carus- Wilson) ventured 
to predict that if it had been a synchronising motor running a direct-current 
generator, the synchronous motor would have fallen out of step. He was 
inclined to think that the satisfactory result must have been due to the 
fact that, although the current output on the direct-current side was wo 
enormous, yet the C?R losses in the armature were reduced in virtue of 
what they had been hearing from the author. It appeared to him that 
the inertia of the rotating part of the converter must play a very important 
part in all the functions that such a machine was called upon to perform. 
It seemed to him important in the design to consider the effect of increasing 
the moment of inertia of the armature. Incidentally, it occurred to him 
that the hunting difficulty might be met by a similar remedy. In the 
matter of reaction, he thought the rotatory converter held an immense 
advantage over the dynamotor method. In the case of a rotatory trans- 
former, fed from an alternate set and delivering direct current, the energy 
component which would be in step with the induced volts of the machine 
would tend only to distort and was unable to magnetise ог to demagnetise. 
On the other band, the wattless component of the current tended to 
magnetise or demagnetise. It followed, therefore, that since the distorting 
component was the only one that could give trouble from the sparking point 
of view, this was the only one they need discuss in considering the question 
of reaction. Ifthey had an armature with two windings—a primary ands 
secondary—and if there was absolutely no torque loss in the armature, it 
followed that the distorting reaction due to the energy component must be 
equal and opposite in both sides of the armature. It followed, therefore, 
that whatever transformation they were having, that the distorting com- 
ponent of the current in the two sides of the armature must be absolutely 
equal and opposite—that was to say, there was no resultant distorting 
action in a rotatory converter which had absolutely no torque loss. If, 
however, there was a torque loss—as, of course, in practice there always 
would be—then the amount of that torque loss would be a measure of 
the tendency to distort the field, and, therefore, a measure of the tendency 
to spark. Mr. Steinmetz, in a Paper some two years ago, proved mathe- 
matically that in a rotatory transformer, in which there was absolutely no 
torque loss, the reaction components of the two sides were absolutely 
equal, and there was no reacting tendency whatever, His own reasoning 
also showed that the reaction in a rotatory transformer only depended upon 
the amount of current required to overcome the torque loss in the machine, 
and it appeared to him that, if on that account alone, the rotatory con- 
verter had a great advantage over the dynamotor method. 

*Mr. E. KILBURN SCOTT expressed a doubt as to whether rotatory 
converters were really necessary for railway work. For instance, on the 
Gornergrat and Jungfrau railways three-phase motors were used on the 
locomotives. The inclines were 20 per cent. and 25 per cent.—a sufficient 
answer to the query, “ Has the three-phase motor enough torque to work 
heavy gradients?” The question of control was another point which had 
been queried and upon this he had received a letter from Mr. C. E. L. 
Brown, confirming his (Mr. Scott's) opinion that the Central London Rail- 
way might very well have been worked by three-phase locomotives and the 
rotatory converters dispensed with altogether. 

Mr. EUSTACE THOMAS referred to Mr. Esson's remarks that in some 
cases converters had been taken out and replaced by motor generators. He 
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thought that in some of these cases it would be found that they were single 
phase converters rather than three-phase or quarter-phase. This was 
partly due to the fact that the torque is quite uniform in the case of three 
or four-phase machines, but not with single-phase supply. Consequently, 
they had set up a varying torque which was likely to give trouble. Again 
there was a great deal of difference in the heating in the two cases. He 
quoted teste: a rotatory converter both as a three-phase and single- 
phase machine, and showed that as a single-phase converter the total 
amount of power got out of it for a given amount of heating was only 55 
per cent. to 58 per cent. of the power that could be taken from it as a 
three-phase converter. It was an actual fact that it was easy to correct 
any trouble from hunting. The causes were fairly well understood. With 
regard to the question of reaction, he said there was no resultant reaction 
in a three-phase converter when it was adjusted for minimum input of 
current and when the losses were comparatively small—that waa to say, 
the armature reaction of the three-phase part balanced exactly and overlay 
tbe armature reaction on the continuous-current side ; but, as soon as the 
field was under or over-excited, then immediately lagging or leading 
currents came in and produced armature reaction. Unless there were 
in the circuit a sufficient amount of auxiliary reactance it was necessary to 
obtain voltage regulation to make the current lag or lead by a rather con- 
siderable amount, necessitating correspondingly heavy series compounding 
coils. In practice, this was no difficulty. For instance, after consideration 
it had been decided to work street railways in New York electrically, and 
to use rotary converters and three-phase transmission. There were to be 
віх or more generators of 3,500 kilowatt capacity, and the distribution 
would take place through rotary converters. From practical experience it 
had been found—in the matter of regulation—that for a given load with 
rotaries and generators in circuit, the load might vary from nothing up to 
a considerable overload with the voltage on the continuous current side 
varying from 2 per cent. to 4 per cent. The question of the armature 
action of rotary converters was rather an interesting one in connection 
with sparking on the commutator side. The brushes were, as the author 
had said, almost always fixed dead at the neutral point ; in some cases a 
slight lead might be given. On account of the balancing of the reactions on 
the two sides, the field was practically unaltered over the pole tips. The 
fact that at the same time one could get sparkless commutation made it 
very olear that we have to depend on something other than & reversing 
field. The rotary converter, and still more the railway generator, shewed 
clearly that sparkless commutation must be obtained from some quite 
different cause. Comparing two and three-phase converters, he said that 
although both types would give uniform turning moment on the armature 
of the rotary converter, yet there was a strong advantage in favour of 
three-phase in transmission lines. For an equal amount of energy trans- 
mitted they would only have to employ about three-quarters the amount 
of copper in three-phase that they would in two-phase, and. more than that, 
only three conductors would have to be insulated instead of four. This 
meant that the total cost, would be correspondingly diminished. 

*Prof. SILVANUS P. THOMPSON, replying, thanked Mr. Thomas 
for the very valuable information he had given them. He was not 
disposed to question Mr. Scott's accuracy in thinking that it might 
have been an advantage in the Central London Railway to do with- 
out any converters, but that was not the point of the Paper. Prof. 
Carus-Wilson had drawn their attention to & very important point in 
saying that the limiting load of a synchronous motor would depend 
upon the heating of the armature, and at the same time had emphasised 
that the moment of inertia was of importance. It was of importance in 
the case of single-phase converters, but he doubted whether it came in 
very much in the case of two or three-phase, for the simple reason that 
their torques were so very uniform. The argument that Steinmetz put 
forward some years ago was all right. In Prof. Carus-Wilson's simple 
form it was this: if there was no heating loss in the armature the two 
torques must be equal, and, therefore, the distortions would wipe one 
another out. That was literally so, provided the ampere-turns of the two 
sides at every moment were equal. If there were no losses, both torques 
must be equal on the average. But, in the case of а single-phase 
machine, they were varying from moment to moment, and there certainly 
would be armature reactions from moment to moment. Mr. Lawson had 
referred to the Tivoli-Rome transmission installation, where motor genera- 
tora were employed to feed the tramways. The alternate-current generator 
at Tivoli was single-phase, and single-phase converters were admittedly bad 
on account of the armature reactions and trouble from sparking. It wasa 
curious fact that the firm who supplied these machines had altered their 
design several times since. Probably, if the whole of that station had to be 
designed over again, they would put in either two or three-phaseat Tivoli and 
use converters at Rome. Mr. Mordey had referred to the advantage of using 
a short-circuited copper winding round the poles. Certainly that was a 
great advantage in some cases ; and not for convertera only, but for alter- 
nate-current machines of several types when running in parallel. He did 
not want to dispute at all the emphasis which Mr. Hobart placed upon the 
necessity of having the engine power regular if the machines were to keep 
in step, for they must remember that the engine power transformed itself 
through the generator and through the line and through the stationary 
transformer. Mr. Hobart had referred to the great advantage of using 
six- phase converters, As was pointed out by Mr. Kapp and Mr. Steinmetz, 
this certainly was an admirable thing, and could be used very easily in those 
cases where a stationary transformer was used to transform down the 
voltage from high voltage transmission. He objected to the mislead- 
mg use of the adjective “static” for “stationary.” In efficiency, 
a four-phase converter was better than a three, and a three better 
than a thing that had two slip rings, while a six-phase was betler 
still. For a given power it gave less heating, or for a given limit of heat- 
ing it might be used to transmit a larger amount of power. He thought 
Mr. Field'a suggestion of using leakage transformers for regulating the 
voltage ratio was rather a lame solution. In reply to Mr. Swinburne’s 


insinuation that he had changed the English language, he ventured to 
challenge him or anyone else to produce a standard English dictionary in 
which there was such a word as “rotary.” There had been a syllable cut 
out of the word, which he did not think improved it, and it did not add 
dignity or literary (or should he say litary ) form to any communication 
that might be written in such abbreviated language. 


LONG-DISTANCE TRANSMISSION OF ELECTRIC 
POWER.* 


BY PROF. GEORGE FORBES, F. R. S., M.INST.C. E. 


This subject has been much talked about, but little has been 
done, and even at this moment there are few people who realise 
what a vast field there is in this way for investment of capital on 
a sound commercial basis. Hitherto people have been appalled 
at the capital required for copper conductors. In the present 
Paper I bring forward nothing new. I use the methods which 
have been used for shorter distances; and I do not propose to 
suggest the use of electric pressures which have hitherto been 
considered unattainable. · In all cases it is assumed that the power 
is generated by a waterfall driving a turbine which rotates a dynamo 
machine. The electric pressure may be raised by transformers. It 
is then carried by bare copper conduotors to a point perhaps hun- 
dreds of miles distant; the pressures may there be lowered. The 
current is then passed through an electric motor which drives 
stamps, or mills, or pumps, or hoists, &c. During the progress of 
the electric works at Niagara Falls, attention was much given 
to the economic problems involved in the transmission of electric 
energy to а distance. But in that case clearly the following finan- 
cial conclusion ruled the conditions :—It is always more profitable 
to bring the works requiring power to the electric source of power 
than to transmit the power toa distance provided—and in most 
schemes this is a large IF—you can find consumers to come to 
your locality. At Niagara this seemed likely, and, consequently, 
distance transmission beyond 25 miles was considered undesirable 
in the first instance. | 

Of all industries to which it is applicable, gold mining is the 
one which has come mostly to my notice as wanting a continuous 
supply of power day and night, and often without any economical 
means of getting it except by electric transmission. In these 
cases it will often be profitable to the gold miner to pay a high 
price for his power. The distances which I have had to deal with 

up to 250 miles in India, New Zealand, and Egypt, and if the 
Rhodesia mines show generally such returns as the Geelong and 
Selukive mines have done, I have shown that the power of the 
Victoria Falls may be economically transmitted in some cases to 
500 miles, and pay well. 

In 1893, I sat on a committee appointed by the Indian Govern- 
ment to see whether the water power, incidentally created by the 
Periyar irrigation works, could be used for making aluminium 
electrically out of the corundum found in the neighbourhood, and 
for other purposes. We found that power could be generated very 
cheaply, but that the corundum was not suitable, and no other 
important demands for power were brought to our notice. Years 
afterwards, I found that the Mysore, Kolar, and other gold mines 
could easily be reached by the power, and save great cost in coal. 
Here we have a transmission of 250 miles which will pay well if 
the mines are likely to continue producing gold as they have done. 

Another specially favourable case of gold mines is in New 
Zealand, in the North Island. TheWaihi mines already work their 
mills by electrical and water power, but there is no adequate 
supply of water in summer. At many of the other mines there are 
no roads, aud power cannot be obtained. In 1896, I was asked to 
explore the Waikato River, in order to find the best site for 
developing power to be transmitted to all the gold mines on the 
Coromandel Peninsula, near Auckland. I finally settled on the 
Haka Falls, near the centre of the island, with a transmission line 
of from 180 to 250 miles, 20,000 н.р. being generated to supply 
not only all the gold mines but every freezing works and factory on 
the North Island. I spent six weeks on the survey of sites for the 
works, and furnished plans which would already be executed, 
except for what 1 must call the dog-in-the-manger policy of the 
Government. The site was peculiarly favourable. To take 
another case of gold-mining. I was engaged in 1895-96 on a project 
without water power and a transmission of 300 miles as a maximum. 
The Coolgardie gold fields are so far from a port that coal is very 
expensive, and water for the boilers could hardly be obtained. I 
found that it was actually more economical to generate power by 
Steam engines at the coast, where coal and water were available, 
and to transmit power all the distance electrically, rather than to 
transport coal which was otherwise a necessity in all cases as well 
as water in many cases. Іа this case the miners were prepared to 
pay as much as £180 per annum for the horse-power. 


* Abstract of a Paper read before the Society of Arts, November 23, 1898. 
| y 
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In 1894, before I had completed the first electric works at 
Niagara, I was asked by letter from Johannesburg whether it would 
be possible to transmit power from the Victoria Falls, on the 
Zumbesi, to all the gold mines in Rhodesia, varying from 350 to 
500 miles distance. I had been supplied with maps and costs of 
fuel, &c., and in a short time I found, to my astonishment, that if 
the facts were as stated, the scheme was financially and electrically 
a sound one. I was assured that at least 10,000 н.р. would be 
required at the mines, and that from £70 to £100 per annum would 
readily be paid for the horse-power. Upon this I was asked to go 
to South Africa to negotiate with Mr. Cecil Rhodes and Dr. Jame- 
son for a concession. They both appreciated the value of the 
enterprise to the country, and prepared a draft of the concession, 
which was only awaiting the sanction of the Chartered Company's 
Board when the Jameson raid and the Matabele rising closed negotia- 
tions. Here isa case where, if there be really good gold mines, it will 
pay handsomely to transmit electric energy a distance of 500 miles, 
provided the surveys of the Falls prove as satisfactory as the photo- 
graphs do, and provided the fever is not an insurmountable obstacle. 

At this stage let me point out to those unacquainted with the 
difficulty of obtaining power at some gold mines that £100 per 
annum for each horse-power continuously delivered would readily 
be paid in many cases. Broadly speaking, the power required for 
rock breakers, stamps, &c., may be taken as being such that 1 H. P. 
mills 1 ton of ore per day; the value of the gold is, say, £3 or 
more per ton in a rich mine. I am not speaking of soft conglome- 
rate like the Rand ore, where 1 н.р. mills 2 or З tons per day, but 
hard quartz. Now, when I speak of £100 per annum for a horse- 
power; this, at the rate of 1 ton a day, means 5s. 5d. per ton of 
ore for milling expenses. "There are plenty of places where they 
would pay double this. 

But while I expect that gold mining is the principal industry to 
be benefited, there are many others, the chief requisite being & 
continuous demand for power day and night. his is met by 
electro-metallurgical processes, but these can generally be brought 
to the power. It also includes irrigation, which in some countries 
wants power day and night, and, to a certain extent, throughout 
the year. The quantity of water pumped does not need to be per- 
fectly constant, and this enables intermittent demands for lighting, 
railways and factories, to be met by alight variations in the pumping. 
Thus the plant is always fully at work and earning its dividend. In 
speaking these words I am naturally thinking of the utilisation of 
the Nile cataracts, upon which I have been engaged during the 
years 1897-8. My report on this subject is in the hands of the 
Egyptian Government, and is their property; but I am not 
divulging secrets when I tell you that the electric lighting of 
Cairo could be done cheaper by power generated at the First 
Cataract than by steam engines at Cairo. The distance is 400 
miles as the crow flies. Do not imagine that I propose lighting 
Cairo immediately in this way. The Government has far more 
important uses for the power, not only in the irrigation of the 
country as it is, but still more for the perennial irrigation which 
will be so much extended when the great reservoir designed by 
Mr. Wilcocks, Sir William Garstin and Sir Benjamin Baker shall 
be completed by Mr. John Aird. You may take it as certain that 
before long the cataracts will be harnessed and forced to assist in 
developing not only Egypt proper, but the Sudan, and specially the 
Dongola province up to the Fourth Cataract, which, with efficient 
irrigation, may become the most fertile country in the world. 

Higher up the Nile, I have not travelled or made surveys, but I 
notice that Sir William Garstin is undertaking a journey to 
Khartum and the Blue and White Niles to determine the value of 
the country there. Atime will doubtless come when the Murchison 
and Ripon Falls will also be turned to account. l 


In 1882, at Munich, Marcel Desprez earned great credit for 
transmitting electric power 35 miles and getting a return of 25 per 
cent. But, in 1891, 70 per cent. efficiency was obtained between 
Lanffen and Frankfort, the distance being 108 miles. Only one 
difference between short transmissions and the 108 miles from 
Lanffen to Frankfort was found to exist and it had been antici- 
pated by me in preparing the Niagara works. In 1892, I laid it 
down as essential for the works at Niagara, in order to be prepared 
for long distance work and for other reasons, that the frequency of 
the alternations should be as low as the construction of a good 
dynamo would warrant. In 1894, the tests at Lanffen-Frankfort 
were published, showing that without this low frequency no good 
efficiency could be got from the long distance power transmission 
owing to the great self-induction of the line. 

All engineers will agree as to what is the principal item of 
expenditure, viz., the cost of copper under the conditions of exist- 
ing practice. Improvements may reduce this cost, but cannot 
increase it; hence the financier may be very sure of the data of 
expense, and if he can be equally well assured of the data of 
revenue, he has before him everything required for forming a 
sound judgment. Let us take three cases. | 

1, Suppose a water-power is utilised for distant transmission of 
200 miles to a gold mine where transport is difficult and the ore 


rich. Suppose that the miners are ready to pay £100 per annum 
for each horse-power delivered continuously to the stamps, &c.—I 
am taking what may be looked upon by some as an extreme case, but 
there are many such places in the world—suppose that it is a gold 
field employing only 1,000 horse-power continuously, the groes 
income is then £100,000 per annum. This is a large sum, and 
will warrant a very large capital expenditure. Now if it is a case 
in which 20,000 volts electric pressure may be used, less than 900 
tons of copper is required, after DO per cent. has been added for 
self-induction, giving an inefficiency (inverse of efficiency) of only 
1:4. Thus, 1,400 n.r. will have to be generated at the waterfall end 
of the transmission line for 1,000 н.р. delivered at the other end 
—the gold mine. The hydraulic and electric machinery are not 
likely in a favourable case, even with costly transport, to exceed 
£14,000. The working expenses are small, and clearly the great 
thing to be considered is the cost of copper. If transport is costly, 
this might amount to £80 per ton of copper laid, or £72,000. Very 
likely the whole cost would be under £100,000, which, with a maxi- 
mum possible annual expenditure of £20,000, would produce a 
revenue of £80,000 per annum or 80 per cent. I am sure that 
actual cases exist where this might be done. 

2. If the distance were 400 miles, all other things remaining the 
same, the only serious difference is in the cost of copper, which 
rises to £288,000 ; and taking £32,000 for the other expenses, the 
capital expenditure is £320,000. If the annual expenses were 
£20,000, which seems impossible, the net income is £80,000, or 
2D per cent. 

3. Suppose the distance still 400 miles, and all other things 
remaining the same, but only £50 being paid per snnum for the 
horse-power; here we have still £320,000 of capital expenditure, 
and a net income of £30,000 for 1,000 нр. delivered, ог 9 per cent. 

Of course, it understood that while cases can occur where these 
figures apply, each'case must be examined on its own merits. Look- 
ing at the last case quoted, the delivery of 1,000 н.р. at 400 miles, 
using 20,000 {volts (or 200 miles with 10,000 volts), the financier 
would say 9 per cent. was not good enough for sucha venture. I 
wil now show how he may get 40 per cent., using the same 
machinery, the same copper, sid the same annual expenses. 

I have now the pleasure to lay before you a simple financial trans- 
action which copper merchants or others would "ру make, and 
which may avoid the huge capital hitherto required by those who 
transmit the power, and will increase the dividends on money spent 
on the transmission. What I propose is to divide the capital 
account into two parts—ordinary stock, which may be looked upon 
as speculative ; and bonds on the copper, which would be as sound 
an investment as could be desired. ‘Taking the last case men- 
tioned, the capital charges are— 


5,600 tons of copper at the extreme value 
OF £ 75b & LOI es d eren a Eo For Аа MUS £270,000 


Putting it in place at £5 a ton ..... 18, 
£288,000 
Hydraulic and electric machinery, & t 52,000 
Total capital required ........................ £320,000 


Most of this capital is required for copper, which may be taken 
away if the company fails, and is an absolutely safe security. 


The value of the copper is —— РУТА £270,000 
Cost of removal (uncalled capital) ........................... 18, 


On the £270,000 a mortgage may be raised, and 4 per cent. ought 
to cover the chances of a change of market value. Thus we have— 


Annual payment on mortgage nen £10,800 


All we have done is to raise a mortgags on the best possible 
security. This might be done by the copper companies, who cften 
have too much material in stock not paying interest, or the money 
could easily be obtained from independent capitalists. Let us now 
see what difference this has made upon the balance-sheet. The 
capital charges are— 


Putting copper in place . £18,000 

Hydraulic and electric machinery . . . 52,000 

£50,000 

Annual gross receipts—1,0C0 н.р. at £50 .................. £50,000 
Less annual expenses ................................ ,000 
Mortgage on coppe nn 10,800 

——— $0,800 

Annual net гесеїр{в.................. cene £19,200 


or almost 40 per cent. 

. By this simple transaction we reduce the total capital required 
by the transmitters of power from £320,000 to £50,000 for 
1,000 н.р. delivered, and we have increased the rate of interest 
from 9 per cent. to 40 per cent, which ought to satisfy most 
people. This scheme I have laid before the manager of one of our 
largest copper companies, and he entirely approved of {һә genar: 
lines. 
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Before leaving this part of the subject, I wish to make it quite 
clear that none of the figures which I have given up to the present 
must be taken as applicable to every case that may arise. The 
costs used in the above calculation are over the mark for the most 
favourable cases, and the cost of copper is also too high. All that 
I have tried to make clear is that if there be а large and continu- 
us demand for the power, and if the value of the mechanical 
gower to the gold miner or others is great, the distance to which it 
can be transmitted with financial success is not limited to a few 
hundred miles. 

I feel some diffidence in laying before you the following methods 
because there is nothing new in the results, and all the results can 
be obtained by the ordinary methods. They have, however, been 
invaluable to myself. 'These methods are particularly useful for 
getting out preliminary estimates quickly. Here let me say that 
in all preliminary work on the cost of long conductor lines, I 
never take notice of the resistance of the conductor, nor of the 
value of the current. I deal only with the current density, and 
loss of volts. It is the same thing under a different name. But it 
is what you want. Again, I never use, in calculations for my own 
use, the efficiency of the conductor system. It is far more con- 
venient to use the inefficiency, or the reciprocal of the efficiency, 
which is also the horse-power put into the generating end of the 
line to deliver one horse-power at the other end. I give you these 


suggestions for what they may be worth as the result of long 


experience. Р 

І suppose everyone present is aware of the fact that if you had а 
case where the power cost absolutely nothing, you would use the 
least copper and have the cheapest arrangement, with an ineffi- 
ciency of 2, i.e., an efficiency of 50 per cent., or 2 H.P. generated 
for each horse-power delivered. If you make the current density 
either greater or less than what is required to produce this ineffi- 
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ciency then you have to use more copper to deliver the same quan- 
tity of power. Fig. 1 shows this very well, and a study of it is 
interesting. This figure shows the weight of copper required per 
horse-power delivered at a distance of 100 miles at 10,000 volts, or 
150 miles with 15,000 volts, or 200 miles with 20,000 volts. It is 
drawn for the simplest case of continuous current, to which cor- 
rections only for temperature and sag have to be made. It is 
equally applicable to a single-phase or two-phase alternating trans- 
mission to 100 miles at 10,000 effective volts ; or at 5,000 effective 
volts from any wire to the middle of the electric system, or to 
three-phase transmission to 100 miles at 5,000 effective volts from 
any wire to the middle of the electric system. But with alternating 
current corrections must be made for self-induction and capacity. 

The same remarks apply to the meaning of the voltage of the 
line in all the curves and tables referred to. They are worked out 
for continuous current, and for any other system the engineer must 
add the usual corrections. 


Another curve may be drawn showing the inefficiency at each 
current density. This curve constantly rises, i.e., the greater the 
current density, the greater is the inefliciency. Now from these 
two curves we can deduce a third curve, which is the one which I 
find gives one in а few minutes all the main facts one wants for 
any horse-power to be delivered to any distance at any initial volts. 
This curve gives the tons of copper per horse-power delivered at 
100 miles with 10,000 volts, continuous current, in terms of the 
horse-power generated per horse-power delivered. Measuring 
along a horizontal line, you get the inefliciency, i.e, the horse- 
power genetated for each horse-power delivered ; and meaauring 
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vertically you get the corresponding tons of copper required for 
each horse-power delivered at a distance of 100 miles. The curve 
is also marked with figures to show the current density, in 
amperes per square inch section of copper. I never travel a day 
without this curve in my pocket. 

This curve is correct for 100 miles and 10,000 volts, orfor any other 
case where the volts = 100 times the miles. The curve shows you, 
for example, that for an inefficiency of 1j you require a current 
density of 387 amperes per square inch, and 0:55 tons of copper. 
And thus current density and weight of copper per horse-power is 
the same, whether you use 10,000 volts at 100 miles or 100 volts at 
1 mile. For any other volts and distance in miles, V and M, 
M ; then = D, the 


you divide the volts by the. miles and get M 


100M 


2 
multiplier for the current density, and ( = T the divisor, 


100M 
for the tons of copper per horse-power. n. 

As an example, 15,000 volts and 300 miles. Here D — 100x300 ^ $. 
Hence for an inefficiency as above of 1}, the current density will 


be 4 х 387 =198. The tons of copper per horse-power will be 0 bp 


($) 
= 2:20 tons. 

Now let me show another use of the curve. Suppose we capitalise 
the cost of running the generating station, and add to it the cost of 
the generating works, and divide by the horse-power, we have then 
the capitalised value of 1 н.р. generated. I will call it for short the 


value of 1н р. generated. We also know the cost of one ton of 


copper. Divide the value of the horse-power by the value of the ton of 
copper, and draw a line across the axes so that it cuts the axes in that 
ratio. Draw а line parallel to this and touching the curve. This 
gives you, according to Lord Kelvin’s law (as modified by Ayrton 
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Fig. 2.—Electric Transmission Curve for 100 miles at 10,000 volts 
Я Continuous Current. 
D=Current Density= Amperes per square inch. 
For V volte and M miles multiply the weight of copper by _ - М 
10,000 V 

and Perry), the point of maximum economy giving directly the 
inefficiency, the tons of copper per horse-power and the current 
density. Thus on the curve two examples are shown, one where 
the value of 1 H. P. is four times that of a ton of copper. In this 
case the greatest economy is got by an ineft ciency of 1°18, a current 
density of 180 amperes per square inch, and 0 91 tons of copper 
per horse-power delivered at 100 miles distance, the initial pressure 
being 10,000 volta. 

Another example is shown on the curve where the horse-power 
is one-fifth of the cost of а ton of copper. The resulting values 
are seen directly to be: inefficiency =1°58 ; current density = 420 ; 
copper — 0:51 tons. 

: 100 M2 

To do this for other values of T, r- (Y) } you must 
divide the value of the horse-power by T. Measure this distance 
vertically by the unit on the vertical scale or by fractions of these 
units, and measure the cost of a ton of copper horizontally by the 
unit on the horizontal scale or by the same fraction as before of 
that unit. Join the two points by a line and draw a parallel line 
touching the curve at the point of maximum economy. 

But we can do more than this. Divide the tons of copper per 
horse-power by 18 times the distance in miles, and you get the 
sectional area in square inches of the conductors (go and return) 
per horse-power. Multiply this by the total horse-power to be 
delivered, and you get the size of your conductors. 

N.B.—Remember that this is all worked out for continuous 
current, and must be corrected for other systems as well as for tem- 
perature and sag. i 
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. Some people prefer to work by tables instead of by curves, во 
I will put down the ings of the curve which we have just been 
discussing. For ordinary work the following is sufficient :— 


. Tonscop Current А Tonscopper| Current 
Inefficiency. per H.P. density. Inefficiency. per Н.Р, density. 
110 0:86 190 1°70 049 476 
1:30 0°66 266 2 1:80 0-48 610 
146 0:58 330 190 0:474 545 
1:50 0°55 587 2:00 0:470 574 
1°60 0'51 432 | 


In most practical cases, however, the economical inefficiency for 
long distance transmission lies between 1°20 and 150. The follow- 


ing table gives closer values over this range :— 


Inefficiency. Density. 
1°20 506 
1:22 519 
1:24 550 
1:26 342 
m m 
1:22 576 
1:34 387 


From either of these tables, having given the efficiency, to get 
the density for any volts and distance, multiply the above value 


У ios 
by 100 NM and to get the tons of copper, divide the above value by 


V M 
(тм) : 

In aotual practice I find it far more useful to have the table 
extended in such a way that an approximate result may be arrived 
at without any calculation. Three tables are here given. The 
first gives a reference letter for any volts and distance, In the 
second and third tables the results we want are found under that 
reference letter. The second table gives the tons of copper per 
horse-power delivered, and the third gives the current density for 
any inefficiency that we may select. 


Table I. — Distance of Volts. 


Virtual volts between wires. 


1 or two phase 


5,000 | 10,000 | 15,000 | 20,000 | 25,000 | 30,000 
3 phase T 0 4,325 8,650 12,975 17,500 21,625 25,950 
Distance in miles. 

A 12:5 25 37:5 50 65:5 15 
B 25 50 75 100 125 150 
C 57:5 75 1125 150 187:5 225 
D 50 100 150 200 250 300 
E 625 |. 125 -187°5 250 312 375 
Е 75 150 225 500 575 450 
а 87:5 175 262:5 350 437°5 525 
H 100 200 500 400 500 600 
K 150 500 450 600 750 900 


Table II.— Tons of Copper per Horse-Power Delivered. 
Ineffi- 


ciency. 


00537) 0°0412) 040582 0-0544 0-0519| 0-0506| 0-0300) 0-0295| 0-0294 
0'2150 0°1650) 0°1450; 0°1375 0-1275 0:1225| 0°1200| 01180 0°1175 
04857 0'3725) 0°3262; 0°3094! 0-2869| 02756 0-2700; 0-2655| 0°2644 
0:8600 0:6600| 0°5800/ 0*5500| 0°5100| 0· 49000-4800 0:4720| 0:4700 
1:544 | 1:051 | 0°9062| 0-8594| 0"7969| 0"7656 0°7500| 0735, 0°7344 
1:499 |1:505 | 1-237 | 1-148 |1102 |1080 | 1-062 | 1:058 

2:020 |1716 | 1684 | 1:562 |1504 | 1:470 | 1-446 
2:640 |2520 2:200 | 2040 | 1:960 | 1:920 | 1:888 
5°740 | 5°220 | 4-950 | 4:590 | 4'410 | 4:520 | 4-248 
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Table III.—Current. Density. 
Amperes per square inch. 
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RULES rok USING THE TABLES. 


Rule I. To Find the Reference Letter.—In Table I., in the column 
referring to the volts generated, find the approximate distance of 
transmission in miles. The capital letter at the beginning of the 
line in which this is found is the reference letter. 

Rule II. To Find the Tons of Copper per Horse-Power Delivered. — 
Look along the row in Table II., referring to the reference num ber, 
and tons of copper are there given for each inefficiency. The ineffi- 
ciency being the horse-power generated to deliver the horse-power 
at the distant point. 

Rule III. To Find the Current Density.— Table III. gives this in 
amperes per square inch in the row corresponding to the referenoe 
number, and in the column corresponding to the inefficiency chosen. 

Rule IV. To Find the Economical Conditions of Working ( Kelvin's 
Law).—Divide the capitalised value of 1 н.р. by the cost of 1 ton 
of copper. Divide this by 10, and call it q. In Table IL look along 
the row corresponding to the reference letter until the difference 
between successive numbers is approximately 9. The number at 
the head of that column is the economical inefficiency, the tons are 
also then given, and the current density is obtained directly in 
Table III. ` 

Rule V.—To Find the Total Section (дә and return) of all the Trans- 
mission Conductors.— Multiply the tons per horse-power by the total 
horse-power, and divide by 18 times the distance in miles. This is 
the result in square inches. Dividing this by the number of oon- 
ductors gives the sectional area of each. 

The only point affecting the oost which has been left to the choice 
of the engineer is the electric pressure to be used, and every engi- 
neer in reporting on a scheme generally gives his reasons for select- 
ing the pressure. In old days the highest pressure for which we 
could get a guarantee from contractors was used. But the expense 
of insulation increased so much with increase of pressure that now, 
as at Rheinfelden, we work to that pressure which is the most 
economical. Manufacturers will now guarantee any pressure if you 


will рау for it. 

It been my object to-night to put before engineers some use- 
ful rapid methods for arriving, on the ordinary lines of working, at 
the data for any special case of long distance transmission of power. 
It has also been my object to show that those who carry out such 
schemes do not require to be handicapped by the enormous capital 
which has hitherto been generally considered necessary. Inci- 
dentally it would appear that whenever gold mines exist which can 
afford to pay 5s. or 6s, per ton of ore milled, and if there be good 
water-power within 400 miles of the mines, it is most probable that 
it will pay well to transmit the power electrically. 


The following is an abstract of the discussion which took place 
in connection with Prof. FokBES Paper :— 


The CHAIRMAN (Sir John Wolfe Par) said that Prof. Forbes had 
brought before them a most suggestive and valuable Paper. One of the 
great matters which was preesing upon the engineering mind was the con- 
servation of energy, and this might take the form of capturing the power 
which exists in the clouds and comes from them in the form of rain, or it 
might be harnessing the winds and making them serve for the “use ani 
convenience of man.” Another proposal had been to capture the force 
which ran to waste iu the waves, and before all was the seductive subject 
of capturing the electricity in the air. The fact of having to pay £100 
per horte-power was rather startling to them, but then Prof. Forbes had 
given figures which showed that the gold-mining industry could afford to 
pay this amount. We looked to realise a horse-power at something like 
£5 or £6. A mortgage on а mass of copper in the centre of Africa at 
4 per cent. seemed to him somewhat hypothetical. No doubt the value of 
the copper would be there, but he doubted whether capitalists in London 
would advance 4 per cent. under these circumstances. 

Colonel GOURAUD said that just after the great boom of the Crystal 
Palace electrical exhibition he, along with othera, formed & company with a 
capital of £1,000,000 sterling with the object of lending money to people 
who had central station schemes on hand ; but at the end of a year they 
had been obliged to call a meeting of the shareholders and confess that 
they had not succeeded in finding a profitable employment for their money, 
for, said he, as chairman of the company, “ We are 10 years ahead of 
time.” With respect to Prof. Forbes’ copper proposition, he thought that 
as there was not à copper market in Central África, be should add the 
cost of copper transportation out and back again in case the project was 
not successful. Even then, on the figures given in the Paper, the specula- 
tion should still be a profitable investment. 

Мг. С. L. ADDENBROOKE had been on the Continent and had seen 
machines in course of manufacture at Messrs. Drown-Doveri and Co.'s 
works which were going to generate at 15,000 volts without transforming 
up. In the course of his travele, nothing had struck him so much as the 
confidence with which foreign capitalists had put large sums of money into 
water-power transmiesion schemes. There was a great difference between 
steam and water-power transmission. With steam, they need only start 
on a small scale—1,000 н.р., for instance—and in many cases they could 
wait and see whether they were going to have any return, but in the case 
of water-power trausmission they had to put down their fundamental 
works on somewhat the same scale as they were going to work. At 
Rheinfelden, they had put down plant for 25,000 E. P., although only about 
one quarter of this was at present utilised. They had thus a large amount 
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of capital locked up which certainly was not remunerative at present, but 
the capitalists had sufficient confidence in the concern to wait until it 


Was 80. 

Mr. LEON GASTER mentioned that in Switzerland they were gene- 
rating by water power at 5,000 volts, and getting 77 per cent. at the end 
of a line 124 miles long. He thought the only way to make water power 
schemes а success was by having very large central stations, from which 
they could meter out current to small consumers, who would otherwise 
have to erect small plants of their own. 

Mr. W. M. MORDEY thought the question was a commercial one, and 
not a technical one. He did not mean to say that there were not many 
interesting technical considerations in the Paper itself, but the great value 
of it was that it did not contain any reference to technical difficulties, and 
this, he thought, was а significant thing. By offering 40 per cent profit 
Prof. Forbes should be able to make the mouths of capitalists water to 
such an extent as to get a water power of great dimensions, 


ace PS 


CORRESPONDENCE. 


—— 
ELECTRIC CANAL HAULAGE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In your issue of October 21st you published a Paper 
by Mr. Allen, and in that of November 4th a letter of criticism 
by Monsieur F. Galliot, and a reply thereto from Mr, Allen 
in your issue of November 18th. A perusal of the latter 
would lead many readers to suppose that the gentlemen 
named in the Paper and letter had quite solved the problem 
of electric canal haulage in this country. Will you please 
permit me to point out that the system of procedure I have 
devised, in conjunction with Mr. W. E. Kenway and his 
invention of overhead conductors, has some claim to the 
attention of those interested in the improvement of our canal 
haulage ? 

We dispense with the use of hauling ropes entirely, tow- 
path motors or aérial railways. Our conductors are mounted 
on Norway poles along the present tow-paths, and there is no 
interference with the fair way of thecanal. Craft with masts 
or sails can proceed along the waterways as usual. We place 
our propelling device (in which the electric current is the 
source of power) on a light framework on any canal boat, and 
the whole contrivance may be unshipped when necessary. 

Our joint invention has resulted from a study of the require- 
ments of the complex Midland canal system.— Yours, &o., 


Birmingham, Nov. 80. T. VaucHan Нсанез. 


THE BRIGHTON BREAKDOWN. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Mr. Quin's interesting letter in The Electrician of last 
week draws attention once again to the Brighton breakdown, 
and to the experience, apparently not very rare, that severe 
external short circuits may demagnetise or even reversely 
magnetise the fields of shunt dynamos supplying that circuit. 
It seems to be of some interest to look at the possible causes 
of this effect a little more closely. The following is a sugges- 
tion which may or may not have been made before. Let A be 
the armature of a shunt machine supplying a feeder F, and §, 
a place where a sudden short circuit occurs which causes a 
momentary very heavy current to be taken from the machine. 
The circuit A F S is a circuit of very low resistance, but one 
having considerable inductance and not altogether negligible 
capacity. Hence the establishment or rupture of a sudden 
heavy short“ at S will set up in this circuit electrical 
oscillations. Accordingly, at the shunt-field terminals x y 
rapid alternations of potential are established super-imposed 
on the normal potential difference due to armature E.M.F. 

The effect of the heavy current taken out of the machine is 
to enormously increase for the moment armature the reaction, 
and this alone tends to demugnetise the fields, whilst at the 
same time the drop in armature E.M.F. will reduce the 
normal shunt current. Hence the rapid decadent oscillations 
of potential at xy will send oscillatory currents through the 
shunt which may overpower the normal magnetising current, 
and are exactly of the character required to demagnetise 
the iron. The reverse magnetisation sometimes finally left 


may be due to the final rupture of the short-circuit | 


creating a momentary increased rush of current through 
the armature (due to inductance), causing the potential at x 
to rise above that at y, and sending, therefore, a wave 
of current in the reverse direction to the normal one 
through the shunt. These current changes are so rapid that 
no maximum or minimum cut-out which depends on the 
magnetisation of iron has time to act. One remedy which 
might be effective would be the separate excitation of the 
fields, not from the main omnibus bars, but from a separate 
exciter plant, preferably including а storage battery. Con- 
ditions of economical working may, however, prevent the 
adoption of this drastic remedy. It is easy to see in the 
above theory why compounding the fields is at least a partial 


remedy for the mischief, but it is not easy to see any effective 

remedy other than that of separating entirely the shunt field 

circuits from the omnibus bars and separately exciting the 

fields.—Yours, &c., J. А. FLEMING. 
University College, London, Dec. 5. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The very interesting account given in your last issue 
by Mr. Quin of his experience of the action of a short-circuit 
across the terminals of & separately-excited dynamo shows 
that the transformer effect, to which I called attention in 
my note on shunt dynamos in parallel, is of such magnitude, 
that as I suggested might be the case, it can, not only reduce 
the current in the shunt circuit in parallel, but may actually 
reverse it. The diagram, which I gave of the connections 


ARMATURE 


+ = 


made in my experiment, and which I repeat with slight modi- 
fication here, gives precisely the connections which would exist 
in а dynamo separately excited by a shunt machine. The 
action is as follows :— | 

1. The sudden increase of current from В to C in the arma- 
ture of the short-circuited dynamo suddenly removes lines of 
magnetic force from its field coils (due to the lead on the 
dynamo brushes), and, therefore, sets up an E.M.F. in these 
coils such as to drive the current in them from D to E—that 
is, increases the original exciting current momentarily. 

2. But as the field coil is now а source of E. M. F., owing 
to the lines removed from it, it must be remembered that the 
point of highest potential due to this E.M.F. will be at the 
end E. 

8. If the short-circuit current has been sufficiently large in 
the dynamo, the E.M.F. set up, as described in 2, will 
(а) increase the current through the exciter armature, and 
(b) decrease its field current or even reverse it. 

4. The reversed current in the exciter shunt reverses the 
polarity of the exciter which (as the “ transformer " E.M.F. 
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in the field coils of the dynamo is only momentary), in its turn, 
reverses the field of the dynamo and therefore its polarity. 

There are evidently at least two methods of avoiding this 
trouble, viz. :—To use separately excited machines, the arma- 
tures in parallel and protected by maximum, and reverse 
current cut-outs and the fields excited either: 

1. By secondary batteries ; or 

2. By a series-wound dynamo. 

In each case, of course, a regulating rheostat would be 
piaced in the dynamo field coils. 

I do not know whether any stations are run with machines 
in parallel and separately excited in this manner, but, if so, it 
would be of interest to know whether they have ever experi- 
enced the trouble described by Mr. Quin or have had any 
breakdown of the character which occurred at Brighton. 

Mr. Quin does not state whether the case he describes, of an 
earth on an armature setting up a pulsating current has been 
actually observed in practice: it is certainly possible, and, as 
he points out, no system of cut-outs would appear to satis- 
factorily guard an armature so earthed from the possibility of 
burning out. If, however, it were worth the extra cost to 
insure against this accident it might be prevented by insu- 
lating the dynamo itself from earth, but connecting again to 
earth through a small current cut-out, which, by the fact of its 
acting, would indicate a fault on the armature to the frame. 

Will you permit me a further trespass on your space, to add 
that the object of my note on the transformer effect in 
shunt-wound dynamos in parallel was—(1) to call attention 
to the fact that any short-circuit in the armature coils (not to 
earth) of such a machine, even when disconnected from the 
bars, must produce through its shunt-circuit, if this is con- 
nected to the bara, a drop of voltage across them, and that it 
is conceivable that even a reversal of polarity may be caused ; 
and (2) to show that, due to the same causes, a short on the 
bars, if all the machines are not working at precisely the 
same porlion of the B and H curve, may cause some to motor, 
thus throwing a doubly heavy load on the remaining dynamos. 
. І һауе heard it stated that a sudden increase of load on the 
bus- bars fed by shunt-wound dynamos in parallel, even when 
they are direct-coupled to engines governed for constant speed, 
has been known to cause the machines to drop their volts 
and cease to excite; whilst if the same load were gradually 
put on it would be taken up by the machines quite satis- 
factorily. Is any well authenticated case of this nature 
known? Ido not see how (if it exists) it can be explained 
except upon the supposition that the transformer effect in 
No. 1 machine has been greater than in the other, and has 
thus reduced the field of No. 2, causing it to motor, and has 
had all the outside load and the motoring load thrown upon 
itself, thus actuating its maximum cut-out.—Yours, &c., 

Bristol, Dec. 3. ARNOLD PRLLIp. 


PROF. WILSON’S “ELECTRIC TRACTION.” 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: Your review on the above book hardly seems to me to 
be fair, and seems to be more of a personal attack on Prof. 
Wilson than a criticism of his book. 

To begin with, the statement that “it bears throughout 
the evidence of the hand that has had little or no practical 
experience of its subject matter" is totally untrue. It is well 
known that Prof. Wilson is one of the professors who has had 
practical experience both here and abroad, who has been 
through the shops, and was responsible, when in Messrs. 
Siemens’ works, for the design of some of the largest dynamo- 
electric machines both for traction and lighting. 

Then take your reviewer’s remarks on the tests of storage 
cells. It seems to me that Prof. Wilson took probably the 
two best known types as representative of what one might 
expect from cells with heavy rates of discharge; and, con- 
sidering the important part storage cells are likely to play in 
the propulsion of vehicles by electricity, these tests, coming 
from! an impartial person, are, I think, most useful and 
welcome, and I should have thought the curves were quite 
sufficient summing up of the results. 

If your reviewer will refer to the article by Prof. Wilson in 
your issue of Oct. 11, 1895, on the “ Heating of Dynamos,” 


he will see that Prof. Wilson was quite aware that tha losses 
due to eddy currents and hysteresis are not constant, and he 
does not say they are: he even goes so far as to print the 
word “© assume in italics, thereby calling attention to the fact 
that the assumption is not correct, but suffices for the purpose 
he had in view. 

Then, with regard to your remarks as to why the second 
shoe is required, I maintain that Prof. Wilson is perfectly 
correct. The series or main circuit coils, as Prof. Wilson 
states, would only be called upon to give a small augmentation 
of the induction ; and if the shunt circuit were not broken at 
all, I fail to see how the magnets can lose their magnetism. 

Regarding the next so-called “error.” On p. 188, Prof. 
Wilson certainly states that the generators at Dublin, “at 
600 revolutions per minute give from 2,300 to 2,500 volts,” 
but he does not state (as you say) that they give only this 
voltage ; and when discussing the efficiency of the system of 
conductors he does во on the maximum Р.Р. which the Board 
of Trade allow them to use, i.e., 9,000 volts; and this is 
surely the fairest way of treating it. 

Then as to whom the book was written for. It certainly 
seems to me to fill the gap between the elementary treatises 
dealing with the principles of the sciences and the special 
advanced technological works; and this was the object of 
the book (see publishers’ advertisement of their ‘ Science 
Manuals ). 

The concluding paragraph is hardly worth commenting 
upon ; the expressions referred to may not be strictly correct, 
but are perfectly intelligible. I wonder if your reviewer 
“ shudders” at his own English in the review (see last para- 
graph but one).—Yours, &c., J. R. SALTER. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sie: I trust that but few of your readers will so mis. 
interpret the review of Prof. Wilson’s book as to consider it 
rather a personal attack on the author than a criticism of the 
work itself. Certainly nothing was further from my intention 
than the introduction of anything of а personal nature: the 
review was simply the result of a careful and unbiassed 
perusal of the work in question, and should the author in the 
future bring forth a more worthy production no one will give 
it a more kindly reception than myself. 

In answer to the criticisms of your correspondent, I ma 
say that when I wrote the review I was not ignorant of Prot. 
Wilson's career and status; but I must point out thài the 
fact of having designed dynamos, even at Messrs. Siemens, 
does not necessarily qualify one to write on the design and 
equipment of complete traction systems. 

Secondly, with regard to the tests of storage cells, I think] 
am justified in still adhering to my opinion that in a com- 
paratively small work it shows a lack of the sense of proportion 
to give several pages of tabulated figures of two single types of 
cell. Even granting that the tables are of interest, they should 
have been published elsewhere than in the book in question. 
Nor, if the figures must be given, can the tables and bare 
eurves be considered sufficient without anything to indicate 
the bearing of the results obtained. 

Again, it is but cold comfort for the reader to afterwards 
learn that the author has elsewhere shown that he under- 
stands the variations of eddy-current and hysteresis losses ; he 
would much prefer that this knowledge should be displayed 1n 
the work before him. In this case but few words would have 
sufficed for this. | 

An author may, of course, use the word assume, even in 
italics, but before doing so he should first make quite sure that 
the assumption involved їз sufficiently accurate for the purpose 
he has in hand. 

Regarding the breaking of the circuit, the author’s language 
would lead one to suppose that in some way the shunt circuit 
itself was actually broken, which, of course, is not the case. 

Lastly, people when speaking of dynamos of 2,300 or 2,500 


volts do not say that they only give that voltage; but they 


mean it, and expect others to so understand them. A dynamo 
may be run to give only 10 volts, but if it is generally employed 
at 8,000 volts we say that it gives 8,000 volts, and leave it to 
be inferred that it can also give lower pressures.—Yours, &0., 
THe REVIEWER, 
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LEGAL INTELLIGENCE. 


— — Раа 


Savory v. Edward Lloyd (Limited). 


An action was commenced on Wedneaday before Mr. Justice Day and a 
special jury, in the High Court, in which Sir Joseph Savory sued Messrs. 
Edward Lloyd (Limited) and Mr. W. J. Richardson for damages for libel. 
The defendants are the proprietors and the printer of London, and the 
plaintiff complained that on June 30 last defendants falsely and maliciously 
printed and published a libellous statement concerning him. In com- 
menting upon a statement made at a meeting of the Common Council of 
the City of London, by Mr. Brooke-Hitching (also of Marylebone), relating 
to the circumstances under which the City of London Electric Lighting Co. 
was established, London referred to that transaction as a very discredit- 
able one, combining the characteristics of Hooleyism and Tammanyism, 
asserting at the same time that certain members of the Corporation 
were interested in the Pioneer Company, which promoted the present 
Company, and that the plaintiff, Sir Joseph Savory, the then Lord Mayor 
of London, was beneficially interested in the promotion. “It is опе (con- 
tinued the journal) of the worst jobs which have tarnished the municipal 
history of the City of London." After reviewing the history of electric 
lighting matters generally so far as they relate to the City, the 
plaintiff and his family connections are charged with having a 
considerable monetary interest in the City of London Pioneer 
Electric Lighting Со. (Limited), which, in its turn, promoted 
the present City of London Electric Lighting Co. (Limited). The 
journal continued :—“ The Lord Mayor for the time being, Sir Joseph 
Savory, was chairman of the promoting company. He was also a member 
of the Streets committee, who executed the electric lighting contracts for 
the Commiseion of Sewers. Lord Mayor Savory was interested in the 
company which financed the promoting company—started solely for the 
purpose of making money out of the interest which the Commissioners of 
Sewers created and of the contracts which it had granted, presumably in the 
public interest. What would be thought of members of the County 
Council were they to degrade themselves to such sordid financial scheming 
for their own enrichment and the public loss? What would be said if 
the members of the Highways committee of the County Council promoted 
&little syndicate to acquire a valuable tramway concession, which in a 
public capacity they had granted, and then sold to another company, 
pocketing handsome premiums for their services? The worst feature of 
the whole business is that one of the chief persons concerned was the Lord 
Mayor (Sir Joseph Savory), whose official position is fully described in the 
share lists of the companies. What do the citizens, who all suffer now from 
the transactions, by excessive electric lighting charges, think of these 
doings? The Corporation is committed to protect the company against 
competition, while that company is able to enter the field of rivals in 
Southwark from its protected centre in the City. Were purchase pro- 
posed, the stock of the company would immediately rise in value." 
Plaintiff alleged that the defendants meant thereby that plaintiff had 
abused his official position, and had sacrificed the public interests for the 
purpose of making private gain, and had been guilty of discreditable, 
corrupt and dishonest conduct unfitting him for any official position in the 
City of London. 

Defendants pleaded that the words did not mean what was alleged by 
plaintiff, and that they were incapable of any defamatory meaning. They 
further pleaded that, in so far as the words consisted of allegations of fact, 
they were true in substance and in fact; in so far as they consisted of 
expressions of opinion, that they were fair comments made in good faith 
and without malice upon the eaid facta, which were matters of public 
interest. 

Sir E. CLARKE, Q.C., for the plaintiff, said that his client was an 
alderman, and had long been connected wich the City. Prior to becoming 
Lord Mayor in 1890 he was not a member of the Common Council, nor 
was he, prior to that time, connected with the Commissioners of Sewers. 
The justification pleaded by defendants was founded upon mis-statements 
of facts relating to the plaintiff's position. From 1878 to 1890 the Com- 
missioners of Sewers were the lighting body in the City. The plaintiff had 
nothing to do with the electric lighting in the City. The contracts for 
that purpose were made in 1890 before the plaintiff was appointed Lord 
Mayor. When elected Lord Mayor plaintiff made a statement as to the 
companies with which he was connected. In consequence of representa- 
tions made to the plaintiff and under great pressure, the plaintiff joined 
the City of London Pioneer Electric Lighting Co. This was done publicly 
and under public pressure. He took shares in the company, asa matter of 
duty, to the extent of £1,250, The Pioneer Company, having fulfilled ita 
duty, was wound up, and the plaintiff made a profit on bis shares to the 
extent of £625. This was all that plaintiff had to do with electric lighting. 
EE plaintiff did was in the public interest and to promote electric 
ighting. 

Sir J. SAVORY said he had nothing whatever to do with the con- 
tracts entered into with the Brush Co. or the Laing, Wharton and Down 
Co. In 1891 he was approached by a deputation, and he was asked whether 
he would join a company to carry out the electric lighting work. He at 
first declined, but ultimately on great pressure agreed to become chairman 
of the Pioneer Co., which was to carry out the work. He thought it his 
duty to doso as Lord Mayor. One of the objects of the company was to 
tide over the period until a larger company could be formed. The City of 
London Electric Lighting Co. was formed, and as the Pioneer Co. 
had performed its duty it was voluntarily wound up. He did not 
become chairman of the new company, though he was asked to. 
The Commissioners of Sewers entered into a contract with the Brush 
Со. and Laing, Wharton and Down. The Electric and General 
Investment Co. promoted the City of London Electric Lighting Pioneer 


Co. He did not know that every one of the companies made a profit. 
At one time he had shares in the Brush Company. The chairman of the 
company, Mr. J. B. Braithwaite, was his cousin. When he became chair- 
man of the Pioneer Company he did not investigate the contracts. As to 
the Electric and General Investment Co., he got one Founders’ share and 
100 Ordinary. He held them for about a year. He got £129 for the 
Founders’ share, and for the Ordinary shares £198. 148. 6d. The reason of 
the promotion of the Pioneer Company was that during the Baring crisis 
the Brush and the L.W. and D. Companies had a great difficulty in finding 
the necessary capital by Feb. 7, 1891, and if they failed in this the 
contracts with the Commissioners would have lapzed. The Pioneer Company 
was not really the Electric and General Investment Co. in another form. 
The total capital of the Pioneer Company was £100,000, £50,000 only 
being called up. The secretary of the Electric and General Co. was 
also the secretary of the Pioneer Company. Every shareholder in the 
Pioneer Company got 50 per cent. profit for the few months it was in 
existence. It was an advantageous thing for the City that a virtual 
monopoly should be granted to one company. He did not know that 
it was in the teeth of the Electric Lighting Act, 1880. He did 
not know that before the prospectus of the City of London Electric 
Lighting Co. was brought out the Pioneer Company had entered into 
contracta with the Brush and L. W. and D. Companies to give them the 
work in their districts for £300,000 and £200,000 respectively. There 
was an agreement between the Pioneer Company and the Brush 
Co., but hecould not say how the figures in that contract were fixed. He 
denied that a considerable sum of money was given to the Brush and 
L. W.and D. Companies to transfer the monopolies created by the Commis- 
sioners of Sewers. If he had known it, he should, as Lord Mayor, have 
thought it a discreditable thing. He did not believe a penny was given. 
He did not know that the L. W. and D. Co. paid the Electric and General 
Investment Co. £10,0C0. He could not say why the L. W. and 
D. Co. was to pay the Investment Co. £9,000. He did not know 
why the Brush Co. was to pay to the Investment Co. the sums of 
£1,000, £9,000 and £5,000. He did not know that the capital of 
£1,200,000 of the City of London Electric Light Co. was now worth 
£2,400,000 on the Stock Exchange. He had 200 Ordinary shares and 
1,000 Preference. He made £200 or £300 profit on them. It was untrue 
that the Pioneer Company was a promoting company to buy up the two 
competing companies and create a monopoly. "The Pioneer Company never 
carried on the business of an electric lighting company. It wound-up 
directly its mission was accomplished. He never inquired if the Electrical 
and General Investment Co. paid 30 per cent. He did not know that there 
was a division amongst the Commissioners of Sewers as to whether the 
Pioneer Company should be allowed to go on. He did not know that the 
Commission of Sewers required an undertaking that nothing should be paid 
to the contractors for the transfer of the monopoly. Instead of £150,000, 
the City of London Electric Lighting Co. paid the Pioneer Company £75,000. 
He was not aware that the Council had been advised that they would 
be bound to oppose any other provisional order for electric lighting. АП 
the companies were publicly advertised. He was not personally sware 
that his family were shareholders. He believed that the contracts were 
absolutely beneficial to the City of London. If the contracts had lapsed, 
electric lighting in the City would have been indefinitely po:tponed. Не 
believed that the contract with the Brush Company provided most care- 
fully and scrupulously for the work being properly carried out. А 

Major-General WEBBER, C.B., said һе was formerly consulting 
engineer to the Brush Company, and frequently consulted with the Com- 
missioners of Sewers. Ultimately, in May, 1890, a contract was entered 
into for public ligh'ing. The Pioneer Company entered into a contract with 
the Brush Company to do certain works at a certain price. The specification 
of works was prepared under his instructions. In 1890 he thought it 
would be better if municipalities did the work themselves, tut he knew no 
municipality would do the work. It was considered a great risk financially 
and no municipality would saddle the ratepayers with such a rate. The 
cost of providing London with electric light would be far greater than that 
of any other city. He had been consulting engineer to the Brush, Pioneer, 
and City of London Electric Lighting Companies. The Brush Company 
could not expediently raise capital for the purpose of its contract. The 
figures of £300,000 and £200,000 were fixed after consulting with him, but 
he could not refer to any document showing how they were made up. 
Capital cost regulated the price charged for electric light, and the extra 
capital cost in London explained the difference in charges between London 
and other places. 

Mr. W. H. PREECE stated that he had been connected with the Post 
Office since 1870. He had been permitted to advise local bodies with 
regard to electrical matters, and especially the City. He was originally 
consulted with respect to electric lighting in the City as early as 1882. 
From 1882 to 1890, when contracts were entered iuto, he was in constant 
communication with the representatives of the City. He made various 
reports to the Commissioners of Sewera, who consistently acted on the 
advice of Col. Haywood and himself. The Streets Committee of the Com- 
missioners of Sewers took a great deal of trouble and spent considerable 
sums of money in their endeavour to secure contracta for the electric lighting 
of the City. In 1885, the expenditure of the Corporation iu this way 
had amounted to many thousands. In 1889 the City was mapped out 
into three districts—east, west and central—with a view of securing the 
best arrangements for lighting the City, and he prepared specificationa. 
Several companies, including the Brush and Laing, Wharton and Down, 
sent in tenders, which were submitted to him and to Col. Hay wood, and 
they made a report upon them, and in'consequence the tender of the Brush 
Company was accepted for two of the districts, and that of Messrs. Laing, 
Wharton and Down for the third. A provisional order was then applied 
for, and the circumstances of the case were considered by the Board of 
Trade. He believed the Corporation acted wisely in entering into the con- 
tracts. The contracts were made in May, 1890, but it was not until February 
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1891, the contractors began their work. Sir J. Savory never had anything 
to do with him in this matter to his recollection, nor did any member 
of the Corporation or of the Streets committee attempt to influence him. 
The City of London was a most difficult district to supply with the elec- 
tric light, and, consequently, the cost of supplying it was more expensive 
than that of northern towns. Не had nothing to do with the financial 
parts of the contracte. In 1889 he made a report to the Corporation that 
he was in favour of potential competition, instead of having one company. 
He thought there would be an advantage in having three companies, as 
such an arrangement would encourage a spirit of emulation. He thought 
the financial position of both companies was good. He never contemplated 
that a contract would be given to a company not then in existence. In his 
opinion the transference of the contracts to a large and wealthy company 
would enable the undertakings to be more economically managed. 

Mr. H. MONTAGUE BATES (clerk to the Public Health Department 
of the Corporation) said he was clerk to the late Commissioners of 
Sewers, and remembered the discussions with reference to the lighting 
of the City by electricity, but the plaintiff took no part in them. 
The second contract with the Brush Company was signed on Feb. 5, 
1891, the day on which the Pioneer Company came out. The 
City authorities were not consulted at the transfer of the contract until 
after it had taken place. "The late law officer of the Corporation had been 
asked to report as to the power of the Corporation to establish a com- 
petitive supply ; but he could not say that he had reported to the effect 
that the Corporation had no power to enter into competition with the 
existing company. The transfer to the new company was permitted on the 
understanding that the rights of the Commissioners and of the ratepayers 
were not prejudiced. Plaintiff had nothing whatever to do with the dis- 
cussion on the question of electric lighting, and certainly made no attempt 
to influence the decision of the Commisioners of Sewera. 

Mr. J. B. BRAITHWAITE, jun., said he was a cousin of the plaintiff, 
who had a brother in his firm. Plaintiff had nothing to do with the sub- 
scriptions to the different companies by the members of his family. They 
acted as other customers did, on the recommendation of his (witness’s) 
firm. He was one of the directors of the Brush Company. In 1890 it 
was extremely difficult for money to be raised for the purpose of lighting 
the City by electricity. In consequence of the Baring crisis it was quite 
impossible to obtain capital. The Brush Company received money for 
work it had done, but nothing in the way of a bonus, The promotion of 
the Pioneer Company was a necessity in consequence of the Baring crisis. 
It was estimated that the works under the Corporation contract would 
cost £1,200,000. 

Mr. CARSON, Q.C. (for defendants): Why could not the Electric and 
Investment Company finance the work !—Because it was impossible to 
raise £1,200,000 at that time. Why could not the Electric and Investment 
Company do what the Pioneer did !—The risk was too great. The money 
subscribed by the Pioneer Company would have been hopelessly lost if this 
company had not been floated. 

Was the Duke of Marlborough a director of the Brush Company, the 
Electric and General Investment Co., and of the Pioneer Company !— Les. 
‚ The further hearing was adjourned till to-day (Friday). 


Christoffer and Others v. the National Telephone Oo. 
| (Limited). 

This case came before Mr. Justice Lawrence and a 
2nd inst. 

Mr. MOYSES, for Messrs. J. C. and О. J. Christoffer, said they were the 
trustees under the will of the late Mr. Christoffer, owner of the property 
in respect of which the action was brought, Mr. Wm. Barrett being the occu- 
pier of the property. The action was brought to recover damages for trespass 
committed by the defendant company extending over 14 years, and which 
had existed unknown to the plaintiffs, as they were under the impression 
that the company, being termed “ National,” had something to do with the 
State, and had а right to do what they had done. It was only at the 
beginning of the present year that the plaintiffs became aware of their 
rights, and the writ in the action was issued on April 13. The facts were 
that no less than 546 wires on strands or cables passed over the plaintiffs’ 
house іп Assam-street, Whitechapel. At the back of the house there were 
two large poles, which were put into the ground to the depth of over 6ft., 
one pole being put there 14 years ago and one seven years ago. One pole 
was only about 12in. from the back wall of the house in question, and the 
other about 40in. These poles were subject to oscillation during the 
wintry weather, and had a pernicious effect on the adjoining property. 

hree years after the first pole was put there, there appeared a rent in 
the wall That rent had been stopped up two or three times, but it bad 
reappeared again and other mischief had been done. One of the plaintiffs 
caused a letter to be written to the defendants asking for compensation 
for the wires passing over the property, but the defendants replied 
denying liability. Hence the present action. 

Plaintiffs gave evidence as to the damage done, and the annoyance to 
the occupiers by the noise of the wires. 

_ Mrs. BARRETT, who had lived in the house 11 years, said the crack 

in the walls appeared after the poles were put there. She had then com- 

plained to the landlord as to the nuisance caused by the wires. The wall 

es quan way and a ceiling had come down ; also come of the doors would 
ot close. 

Mr. FARTHING, architect and surveyor, said he estimated the damage 
a ut ICE Do D caused by the oscillation of the poles, 

r. , Surveyor and engineer to t A 
. Southwark, gave similar UN. = ое 

Mr. ROSKILL, for defendants, said that he would call evidence to show 
that the cracks were in the wall 14 years ago, and were much the same now 
as they then were, 


Mr. L. Н. ISAACS, surveyor to the Holborn District Board of Works, 


Special Jury on the 


gave evidence that the poles had nothing to do with the cracks in the wall 
and that the difficulty as to the doors not closing was due to subsidence. 
Mr. W. R. DEANE, architect, said that his opinion was that the cracks 
were caused by settlement or subsidence. 
The jury awarded the owners of the property £45 and the occupier £5 
damages. Judgment accordingly. 


Holliday v. National Telephone Co. (Limited). 


On Monday, in the Court of Appeal, Lords Justices A. L. Smith, Rigby 
and Collins heard an appeal from the order of Mr. Justice Wills and Mr. 
Justice Lawrence, reversing the decision of the Deputy Judge of the City 
of London Court, who found for the plaintiff for £25. The previous pro- 
ceedings were fully reported in our last issue, p. 202. The present appli- 
cation was gran 


Alwyn and Craven v. G. Straus and Co. (Limited). 


In the City of London Court last week, before Mr. Registrar Wild, 
plaintiffs sued defendants to recover the price of a number of incandescent 
electric lamps which they had supplied, and which were alleged to give a 
bad light. A member of plaintiff firm said the lamps supplied were used 
in an electric light installation at Parr's Bank, Kensington, In consequence 
of complaints, the lamps had to be taken down, and fresh lampe sub- 
stituted. Defendants had been asked to return the price of the lamps, or 
to exchange them. They refused, because of the delay in making com- 
plaint. One parcel of lamps was purchased in May, and were used with 
others that were ordered in August. They were not fitted until September, 
and complaint was made in October. The lampe were of the high-voltage 
type, and could not be tested on an ordinary circuit. Defendants urged 
that the reason for refusing to exchange the lamps was that there had 
been a delay of five months before complaint was made. The Registrar 
was of opinion, from the evidence before him, that the lampe would not 
give a proper light, and he considered they were absolutely useless. He 
thought, under the particular circumstances, that complaints were made 
in a reasonable time, and plaintiffs were entitled to recover. Judgment 
for plaintiffs for £1. 3s. 54., and costs, the lamps to be returned to the 
defendants. 


Sun Insurance Oo. and Another v. the Corporation of Dublin. 


At Dublin, before Mr. Swifte, magistrate of the Southern Police Court, 
the Sun Fire and Life Insurance Co. summoned the Corporation of Dublin 
for that they “ оп Nov. 21, 1898, and on the two following days, at 17, St. 
Andrew-street, made default, and have continued to make default, iu 
supplying energy to the complainants, being the occupiers of premises at 17, 
St. Andrew-street, to whom they were required to supply such energy under 
the provisions of the Dublin Electric Lighting Order, 1892, and thereby 
rendered themselves liable to & penalty not exceeding £2 in respect of 
every such default for each day on which such default occurred." The 
Corporation were also summoned by Wilfred Fitzgerald, of the same place. 
for similar default. 

Mr. O'SHAUGHNESSY, for the Corporation, said that under the Act 
no penalty was incurred by the Corporation where the default to supply 
the energy was due to unavoidable circumstances. This case was not one 
of two or three 40s. penalties, but it meant a tremendous liability, for 
these were pioneer cases. A cable was laid down which was defective, 
with the result that the electric service broke down. That cable at the 
time it was laid was the best then known, and it was believed that it would 
be good for 25 years. Electrical science was yet only in its infancy [I]. 
and this breakdown could not be foreseen. The Corporation were now 
engaged putting down a new cable at a cost of £100,000. The default 
was admitted, but they denied wilful or negligent default and he would 
prove that the breakdown was unavoidable and could not have been 
foreseen. 

Mr. RUDDLE, electrical engineer to the Corporation, deposed that he 
had supervised the laying down of the original cable, under the consulting 
engineer, in 1891. That cable, the upper cable, was then known as the 
best on the market. It gave satisfaction for four years. They then dis- 
covered that, by some unaccountable chemical or other action, the rubber 
insulation was destroyed, with the result that the current leaked and was 
lost, and sometimes the supply was stopped. They had to open the 
streets to discover the cause. The Corporation in July began laying down 
a new cable which was guaranteed to last 10 years. The men were still 
at work on the laying of the cable, which was being put down as rapidly 
as was consistent with safety. In November there was a breakdown in the 
rubber of the cable, which it was impossible to guard against. There was 
no valid explanation yet given of this. The Board of Trade regulatious 
obliged them to test the cables once a week, but they tested them twice 
daily. On Nov. 21, when the cable in St. Andrew-street was tested, it was 
all right, but in the evening the test showed that it had broken down. 
The transformer on these premises was spoiled by the rain getting into the 
transformer chamber. The transformer could not be repaired in wet 
weather without danger to the life of the operator. The transformer 
could be repaired when the current was cut off. They would not repair 
it until the cable was first set right. 

Mr. SHIEL, for the prosecution, said that the failure to supply current 
which left these premises in darkness was due to the breakdown of the 
defendants’ plant, which they should have guarded against. 

Mr. O'SHAUGHNESSY contended that the Corporation were not liable 
when every precaution had been taken that was possible. 

The MAGISTRATE said that the engineer’s evidence showed that this 
was an unavoidable accident. Electricity was yet more or less in a tenta- 
tive position, and at the time the cable was laid down the Corporation took 
every possible precaution to get the beat they could. It might bea fair 
case for investigation, but he should dismiss the summons, giving, however 
no costs 
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Stegmann v. Williams. 


This case came before Mr. Justice Grantham on Wednesday, on an appli- 
cation by plaintiff, an electrical engineer, to recover the price of electrical 
appliances and electric light fittings supplied—£18. 17s. 6d., £2. 17s. 6d., 
and £:8. 10s. for an electric sign for the Savoy Palace Hotel. There was 
no ое and judgment was entered for plaintiff for the amount (£80. 5e.) 
and costs. 


Cambridge Electric Supply Co. (Ltd.) v. Cambridge Union. 

At Cambridge on Friday, the Deputy Recorder delivered judgment in 
the appeal of the Cambridge Electric Supply Co. against the assessment 
of the overseera of Cambridge. Particulars of this case appeared in our 
issues of 8th Oct. and 4th Nov. The Deputy Recorder now said he bad 
been deputed by the Recorder to deliver his judgment, which was for the 
respondents, and he dismissed the appeal with costs. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first re Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury. court, Fleet- 


street, London :— 
NOW READY. 


% ELEOTRIOAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough оош- 
. of the theory of testing as applied to eleotrical lines in general. 

e Author ho that, besides Telegraph and Telephone Engineers, it 
may, регһаре, prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very full 
investigated, including the different d in which the various meth 
are affected by the presence of a second fault or of general | — Extract 
from Preface. Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 


**SOBMARINE OABLE-LAYING AND Ranma.“ - By Н. D. Wilkinson, 
M. I. F. E., &., fully illustrated: price 12s. 6d. 

IR STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—-A new work 
by Messrs. Н. К. С. Fisher and J. С, Н. Darby, with the above title, is 
now ready, price бв. net; abroad, 6s. 8d. This work is intended to serve as а 
guide too tors alread: in the telegraph service, and to those who desire 
to enter that service, 8 t cable companies now insist that their 
operators and dct shall certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

% PRAOTIdaT Notes rog Exsorrica, STUDENTS."—By Messrs. A. F. 
Kennelly and H. D. Wilkinson. Price Gs. 6d., post free, 

''ELEGTRO-OHEMISTRY."—By Dr. G. Gore. Third Edition. Price 3s., 

"ELmorR(0 Моттев Fo w-.“ by Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission in which the au has had 
much experience. The book is well prin on good paper, and contains 
360 illustrations. Price 10s. 6d., post free; abroad, 118. 

„ WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELTOrRIO Wavzs."—By Dr. O. J. with many original illustra- 
tions. Enlarged Edition, 28. 6d. net, 3a. 9d. post free. 

* LABORATORY Norns AND Forms.”—With the above title we have ready 
the Now Eann of a set of 10 Сев and oe Exercises for 
use in Eleotri neering ese have pered 
Ur. J. A. Fleming, and will be found of great service to Teachers D 
strators and Students. The object of series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 8s. 6d. per 
dozen net; in sets of any three, 1s. net ; or the seb OF Twenty (Elementary 
or Advanced) Exercises can be obtained, price бе. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; ог in handy portfolio, price 12s, net; or bound in strong 
0 оке, pus 12s. 6d. net. Strong portfolios can be had, price ls. each. 

READY.—The cheaper edition of Dr. J. A. Fleming’s “Electrical 
Laboratory Notes and Forms.” These cheaper Forms hávo been prepared 
for the use of students and teachers at the Polytechnio and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to а request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Fo 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

Im INCANDESCENT LAMP AND ITS MANUFACTURE.” — This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, x 


% Tm Steam ENGINE INDICATOR AND IxpicATOR Draarams.”—Edited 
and enlarged by W. Worby Beaumont. Price За. 6d., post free, 


Tm Авт OF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 


Guide to the АШЫП ү. of a н аманы. шшш. 
N з= pall зиз де. m X Ra Lrrera RESEAROH : 
A valuable, up-to-date compilation. Being an attempt to clarify the 
EIE кыл Toe quotas Sena Rd 
discharge research. Price 5s., post ; ab 58. 8d. 
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„ Loqarmarron ОР КАШЛЫ m Frrornro Licht Mans.“ —By F. О. 
Raphael. Price 68., post free; abroad, ба. 6d. Prospectus on application. 

t ELEOTRICAL ENGINEERING FORMULA,” a pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8а. A 
fine large pa edition with wide margins for notes can also be supplied. 
Price ; post free, 13s. ; abroad, 13а. 6d. New Edition in the press. 

„Tm ALTERNATB CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 128, 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

'"'ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., price 
12s. 6d. ; post free, 13e. 

t: ELzorRIO LAMPS AND ELEOTRIO LIGHTING,” Prof. J. A. Fleming, 
M.A., D. So., F.R.S., is handsomely bound, and of original illustra- 
tions, designs, initials, &o. Price 7s. 6d., post free. 

Tm ELTOraICIA N PRIMERS.—In Two Volumes. Vol. I., Theory. 
Vol. IL, Practice. Price, stout paper cover, 2s. 2d. each, post free; olo 
3s. 9d. Single Primers, 8d. each, post free. 

„% ARMATURE WINDINGS OP Exzornio MacHINES."—By Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
aud соем. о 5 of dg em. P г нер 110 yis эв а 
working а esign. to, 870 pages, page 
illustrations and 65 full-page tables, 80s., D» free. 

% DRUM ARMATURES AND OOMMUTATOERS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 


“The Electrician" Electrical Trades Directory and Hand- 
book.—An important announcement in connection with the 1899 
issue of the “ Big Blue Book " will be found in an advertisement 
on another page of the present issue, to which our readers will 
please refer. 


TENDERS INVITED. 

The d soca of Barnsley invite tenders for the supply and 
erection of: (1) Lancashire boilers and Green's economiser ; (2) 
engines, dynamos, switchboard, condensers, feed-water pumps, 
balancing transformers, boosters, piping, tanks, crane, wiring of 
works, and engine, &c., foundations ; (3) secondary batteries and 
accessories ; (4) feeder and distributing mains (solid system) ; (5) 
ү leads, network and service boxes and service connections. 

urther particulars in our advertisement columns, and specifica- 
tions, &c., can be obtained on application to the consulting engineer 
(Mr. Thos. L. Miller), 7, Tower-buildings, N., Water-street, Liver- 
pool. The Corporation also invite tenders for the erection of a 
chimney and engine, dynamo and boiler house, storage rooms and 
offices. Specification, &., from Mr. J. Henry Taylor, borough 
surveyor, to whom tenders should be sent by noon of Monday, 
Dec. 12th. 

As will be seen from an advertisement, the Corporation of 
Sunderland require tenders for the supply of three 125 kilowatt, 
direct current, high speed, steam dynamos. Specifications, &., 
may be obtained from the borough electrical engineer (Mr. J. F. О. 
Snell), Dunning-street, Sunderland. Tenders, addressed to chair- 
man of Lighting committee, Town Hall, Sunderland, to the office 
of the town clerk (Mr. Fras. M. Bowey), by noon of Friday, 30th 
inst. 

The Leeds City Council require tenders for the supply of under- 
ground conductors, switchboards, &c., in connection with the 
extension of their electric tramways. Additional particulars are 
given in an advertisement elsewhere. Plans and specifications 
may be obtained from the city engineer, Municipal Buildings, 
Leeds, or from Messrs. Hopkinson and Talbot, 26, Victoria-street, 
Westminster, S.W. Tenders, addressed to the town clerk, must 
be in by 10 a.m. of the 29th inst. 

The Commissioners of the Burgh of Stirling invite tenders for the 
following :—(1) Lancashire boilers, with mechanical stokers ; (2) 
engines, dynamos, pumps, steam pipes, &c., Green's economiser 
and tools; (3) storage batteries ; (4) switchboard and boosters; 
and (5)arclamps. Further particulars are set out in our advertise- 
ment columns, and copies of specification, &c., can be obtained 
from the clerk to the Commissioners (Mr. Thomas L. Galbraith), 
Town Clerk's Office, Stirling. Specifications and drawings may be 
seen at, but not obtained from, the office of Prof. Alex. B. W. 
Kennedy, 17, Victoria-street, S. W. "Tenders to the Town Clerk's 
Office by Jan. 2 next. 

Extension of Time.—The Salford Electric Lighting committee 
invite tenders for the supply and erection of the following: (1) 
boilers, (2) engines, (3) dynamos, (4) boiler feed-pumps, (5) 
mechanical stokers, (6) superheaters, (7) economisers, (8) con- 
densers, &c., (9) steam and water pipes, (10) cranes and weighing 
machines, (11) tanks, &c., (12) switchboards, and (13) booster. 
Tenders to Town Hall, Salford, by Dec. 15. 

The Shanghai Council invite tenders for a concession, for a 


| period of thirty years, for the exclusive right of establishing and 


working a telephone system in Shanghai. Further particulars are 
set out in an advertisement on another page, and plans may be 
seen and particulars obtained on application to Messrs. John Pook 
and Co., 8, Jeffrey’s-square, St. Mary Axe, London, E.C. Further 
information may be obtained on application to Mr. Charles Mayne, 
municipal engineer, Shanghai, whose telegraphic address is 
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Dynamo Shanghai.” Tenders must be sent to the secretary 
(Mr. J. O. P. Bland), Shanghai, by noon of Friday, March 31. 

The Shanghai Council also invite tenders for a concession for 
constructing and working about 23 miles of electric tramways 
on the trolley system. Particulars from Messrs. John Pook and 
Oo., 8, Jeffrey’s-square, London, Е.С. Tenders to Mr. J. О. Р. 
Bland, secretary, by noon of Wednesday, March 15, 1899. 


The Beckenham District Council invite tenders for the supply of 
electric lighting plant. (For particulars see our issue of Dec. 2.) 
Tenders to Mr. Е. Stevens by noon of Dec. 17. 

The Shoreditch (London) Vestry invite tenders for the supply of 
six direct-current rotary transformers, with switch gear complete, 
three of 66 kilowatt and three of 33 kilowatt capacity. Tenders by 
noon, Dec. 13, to Mr. C. Newton Russell, Coronet-street, Shoreditch. 

Particulars can be obtained at the Commercial Department of 
the Foreign Office of the tenders which are invited by the Egyptian 
State Administration of Lighthouses for the supply of two steam 
boilers, Tenders have to be in to the Controller General, Alex- 
andria, by noon of the 31st inst. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been received by the Southampton 
Corporation for the supply of two engines and dynamos (each equal 
to an output of 24,000 watts) with accessories, for the electric 
lighting of Knowle County Asylum :— 


Е. Shalders (accepted).. £4,300 0 0 | Ernest Scott and 

Sax, Slatter and Co.... 9,500 00 Mountain £4,865 0 0 
Prestwich and Burt ... 5,804 2 6 Bow, McLachlin & Co. 4,700 0 0 
Thomas and Taylor .. 5,700 0 0 | Joel and Potter ......... 4,700 0 0 
Crompton and Co 5,650 0 0 Calvert and Co 4,650 0 0 
Heath, Snoxell and Co. 5,540 0 0 Brush Co. ..... ptm 4630 00 
Matthews and Yates... 5,585 0 0 | Scott Anderson & Beit 3,856 10 0 
Laing,Wharton&Down 4, 0 O] Frank Suter and CO... 3,351 10 0 


The Liverpool Corporation have accepted the tender of the British 
Thomson-Houston Co. for the supply of 12 motor cars complete 
for the tramways чаш at £6,752. The tender of Messrs. 
Robert W. Blackwell and Co. has also been accepted for the over- 
head equipment of the Aigburth-road electric line at £1,780. 12s. 1d. 


APPOINTMENTS VACANT AND FILLED. 


The Electricity Supply committee of Hull Corporation require a 
mains superintendent, Further particulars are given in our adver- 
tisement columns, Commencing salary £120 per annum, increasing 
by three annual increments to £150. Applications to the city 
electrical engineer (Mr. A. S. Barnard), Dagger-lane, Hull, by 
Wednesday, Dec. 21. 


The Leith Town Council require three switchboard attendants. 


Applications to the town clerk (Mr. T. B. Laing) by 14th inst. 
See advertisement. 


The Torquay Corporation requira an arc lamp trimmer aud an 
engine driver (for Willans’ engines). Applications to the borough 
electrical engineer, Mr, P. Storey, by Tuesday, Deo. 13. See 
advertisement. 


An experienced engineer is required to take charge of a large 
beam engine, Applications to Messrs. J. and J. Cash (Limited), 
Coventry. See advertisement. 


An assistant lecturer in physics and mechanics is required at the 


Royal Naval Engineering College, Devonport. Salary £200 per 
annum. Applications to head master. 


Mr. A. V. Anderson, assistant superintendent of mains at Edin- 
burgh, has been appointed superintendent of mains in succession to 
Mr. S, E. Fedden. 


Mr. W. C. Ullmann, of the British Thomson-Houston Co., has 
been appointed electrical engineer to the East Ham Town Council. 
Mr. Ullman is at present engaged on the Sheffield electric tram way 
contract. 


Mr. Love has been appointed an assistant engineer at the Bath 
electricity works in place of Mr. Parsons, appointed to Halifax. 


BUSINESS NOTICES. 

Reference is made on p. 214 to correspondence which has passed 
between the Glasgow Corporation and a contracting firm with 
regard to the supply of telephonic apparatus. In connection with 
this subject, the following is of interest :— 

‘29, Waterloo-street, Glasgow, Dec. 7, 1898. 

“ Sir, —As you have published our letter of Nov. 25, 1893, to Sir James 
Marwick, Town Clerk, Glasgow, withdrawing our quotations of Sept. 23, 
1897, for multiple switchboarde, telephones, &c., we wish you to make it 
generally known that the contract made by Messrs. L. M. Ericsson and 
Co. (Limited), at Stockholm with the National Telephone Co. (Limited), 
London, was signed on Oct. 3, 1898, at Stockholm, without our knowledge 
orconsent. The agreement made is not to sell telephone apparatus to or 
for any municipal corporation, or any licensee of Her Majesty's Postmaster- 
General, in connection with exchange lines, within the British Isles, except 
through the National Telephone Co. (Limited) at London.— We are, &c., 

“Тнк Ericsson-BELL TSLEPHONE Co., 
* Per Charles Bell, Sole Partner." 


The business of the Waverley Electric Co., 117, George-street, 
Edinburgh, and at Portobello, has been transferred to Mr.. J. G. 
Macandrew, 117, George street, Elinburgh, as from Nov. 28. 
Debts to date will be discharged by Mr. Mathew Buchan, 3, Vic- 
toria-terrace, Portobello. 


Messrs. P. Jolin and Co. have removed from Narrow Wine-street 
to 25, Temple-street, Bristol. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A receiving order has been made against Edward B. Pym, elec- 
trical engineer, 29, Bramham-gardens, London, S. W., late of Bar 
Chambers, Scarborough. 


At & meeting of the Mannesmann Tube Co. (Limited and 
Reduced) on Dec. 1 it was resolved that the company be wound 
up voluntarily, and Mr. E. Waterhouse, 44, Gresham-street, Lon- 
don, E.C., was appointed liquidator. A petition presented by 
George Senior and Sons (Limited) for the winding up of the com- 

any will be heard in the High Court on the 14th inst. À petition 
ог the winding up of this company has also been presented by 
Messrs. C. (+. R. Charubin, Arnold Wilhelm von Siemens and Georg 
Wilhelm von Siemens, and will be heard in the High Court on 
the 14th inst. 


Claims sgainst the Globe Electrical Advertising Syndicate 
ны must be sent to the liquidator (Mr. Т. С. Leman), St. 
eter's Church-walk, Nottingham. 


-Claims against the London Provincial Electrical Co. (Limited) 
must be sent in to the liquidator (Mr. S. Wheeler, O.R.), 33, 
Carey-street, W.C., by Dec. 16. 


Plant for Sale.—The plant, machinery and stock of electro- 
plating and electric lighting works, in Blackburn, are for sale. See 
advertisement on another page. 


Jandus Arc Lamp Patents.—The Jandus Arc Lamp and 
Electric Co. notify ın our advertisement columns that they аге 
prepare to negotiate for the sole right to manufacture the Pioneer 
arc lamp for use in England. Applications should be made to the 
sole agents, Messrs. Drake and Gorham, 66, Victoria-street, 
London, S. W. 


Switch and Controller.—The General Electric Co. are placing 
on the market a lift controller and reversing switch with magnet 
control, for which special advantages are claimed. The form of 
resistance used with this controller is of tubnlar radiator type, 
with enolosed coils. In the construction of the reversing switch 
the arrangement consists of opening the circuit at 24 different 
points simultaneously, thereby dividing the sparking into many 
small arcs. The reversal of the current is accomplished by a half 
turn of the sprocket wheel. 


Electric Fans.—The Kulm Hotel, St. Moritz, in the Engadine, 
is being fitted with an electric ventilating plant, current being 
taken from the private lighting plant at 200 volts. Mr. Ernest 
Hutton, Northallertcn, Yorks., is the contractor. 


Patent Amendment.--Notice is given in an advertisement in 
another column that Mr. G. W. C. Adams, of the Royal Naval 
College, Greenwich, Kent, has applied for leave to amend the 
specification of letters patent, No. 713 of 1888, for an improvement 
in voltaic or galvanic batteries granted to Theophilus Coad. Par- 
ticulara of the proposed amendment are set out in the Illust rated 
Official Journal (Patents) of Nov. 30, and notice of opposition must 
ba given within спе month frcm that date. 


Storage Battery Tests.—Following tests of a ‘‘ Hart " cell have 
been made by the Electrical Standardising, Testing and Training 
Institution, and are of interest. The cell was charged and discharged 
four times at a current of 25 amperes, the discharges being con- 
sidered complete when the open-circuit E. M.F. had fallen to 1:80 
volts. The results of the measurements of the final charge and 
discharge are given in the following table :— 


Charge. Discharge 
Mean current, ampere. . 25'0 25:0 
Hours run ie shes den eere korr ана nee 11-75 10°7 
Ampere-hours .............................. 293 268 
E. M. F. initial, volt . 195 2˙18 
„ final um 2:29 1:80 

ID. НА jy чазын Ду ааны 201 2:13 

нА п Є 2:59 1:59 
Mean P.D. —————m 2:26 19:2 
Total watt-hourrtt . 662 514 
Total weight of cell, kilos | ............... 475 47:5 
Ampere-hour efficiency........... ......... 91:57 
Watt-hour io. анкау TU), 


The Engineering Magazine.“ The contents of the December 
issue of this magazine include, *'Chinese Railway Development, 
Past, Present and Future," by Chas. Denby and E. P. Allen; 
Equipment, Management, and Economic Influence of the Ship 
Canal" by W. Henry Hunter; Old and New Forms of the 
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Suspension Bridge," by Gustav Lindenthal; The Steel Founda- 
tion of the Ship Building Industry," by James Riley; ‘‘ A Simple 
and Effective System of Shop Cost-keeping,” by H. M. Norris ; 
„The Buildings of Oxford from an Engineer's Point of View," by 
J. W. Parry ; ‘‘ Extensions of Submarine Telegraphy in a Quarter- 
Century," by Charles Bright ; The Application of Electric 
Power to Pumping Machinery," by Sterling H. Bunnell; ‘‘ The 
Timber Wealth of Pacific North America," by Frank Haines Lamb; 
* Mining, Smelting, and Refining of Nickel," by Titus Ulke. The 
usual review of the World's Engineering Press is also included. 
Сориа can be obtained at 1, 2 and 3, Salisbury-court, Fleet-street, 
ndon. 


‘‘Cassier’s Magazine.”—The contents of the December issue 
include: Luxury in American Railway Travel, Transportation 
and Lifting of Heavy Bodies by the Ancients,” ‘‘ High Explosives 
in Naval Warfare," The Evolution of the Machine Tool,” 
“ British Four-Cylinder Locomotives,” '** The Vesuvius Cable 
Railway,” and Early Marine Engine Construction and Steam 
Navigation in the United States.” 


* Engineering Times."—We have received No. 1 of “Тһе 
Engineering Times,” published by Ward, Lock and Oo. The 
magazine is well got up, somewhat on the lines of The Engineer- 
ing Magazine and ‘‘ Cassier’s,” though not on so ambitious a 
scale as these well-known magazines. : 


“ Hazell's Annual.“ We are pleased to receive the 1899 edition 
of Hazell's Annual." This is the 14th issue of a useful record of 
men and topics of the day, and so far as a cursory glance at its 
contents shows, much additional matter of a useful and instructive 
character has been added to the new edition. Under several head- 
ings information is given relating to electrical and industrial 
schemes, and a brief review is included of electrical work during the 
past twelve months. Under the heading ‘‘ Telephones" we are 
informed that the yearly subscription in London is from £10 to 
£17. The maximum figure is too low. 


Electric Motor Cars and Oarriages.—An excellent sheet of 
illustrations of the latest designs of electric motor cars and carriages, 
for which, it is stated, arrangements have been completed to 
manufacture in England on a large scale, reaches us from Messrs. 
Shippey Bros. (Limited). 

“ Trigonometry at a Glance."—Messrs. G. Phillip and Son 
have sent us a cardboard sheet, bearing the above title. The 
meanings and relations of the various trigonometrical functions are 
explained with the assistance of a travelling arm; and a com- 
parison of the fünctions of an angle and its complement is facili- 
tated by a rotating triangle of mica. Teachers may find this 
card useful when demonstrating the first principles of trigonometry. 


Calendars Received. Pictorial Calendar for 1899” of the 
Peninsular and Oriental Steam Navigation Co., showing timo of 
sailings and ports of call of the company's steamers. 

The Gloucester Railway Carriage and Wagon Co. send us the 
Gloucester Diary," which, although mainly published to adver- 
tise the manufactures of the company, yet contains a quantity of 
useful matter. 


Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Nov. 30 to 
Dec. 6, with the ports of destination :— 

Argentina — Buenos Ayres, £1,427. Australasia— Adelaide, £55 ; Hobart, 
£20; Sydney, £1,189 (including £56 telegraph material); Wellington, 
£1,466 (including £1,287 telegraph material). Belgium—Ghent, £33. 
China—Shanghai, £285. France—Boulogne, £109. Germany—Hamburg, 
£110. Gibraltar — 774 (including £750 telegraph material) Holland 
Amsterdam, £25. India—Bombay, £152; Calcutta, £1,775. Japan— 
Yokohama, £1,255. North Atlantic —£1,000 (telegraph cable). Norway— 
Christiana, £54, Russia—St. Petersburg, £57 (including £24 telegraph 
material). South Africa—Cape Town, 4309; Durban, £348 (including 
£72 telegraph material); East London, £254; Port Elizabeth, £330. 
Spain—Barcelona, £115. Straits Settlements—Singapore, £9,192 (telegraph 
cable), Sweden—Stockholm, £40 has Ses material). United States— 
Cienfuegos £397 (telegraph cable). est Indies—Trinidad, £36. Total, 
£20,807, against £33,449 in the corresponding week last year (Dec. 1 
to Dec. 7). 

Presentation.—On Friday last Mr. A. T. Cummins was the 
recipient of a handsome present on the occasion of his resigning 
the position of chief assistant engineer at Leyton electricity works. 
The presentation was made by Mr. H. C. Bishop on behalf of the 
engineering staff of the works. 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Alleged Perjury.—At Bow-street (London) Police Court on 
Tuesday, before Mr. Lushington, John Limbrey Higgs, solicitor, 
Delahay-street, Westminster, again appeared to an adjourned 
summons charging him with having committed wilful and corrupt 
perjury in his examination in connection with the liquidation of 


the I. E. S. Accumulator Co. It was announced that Mr. Walton, 
an important witness, would not be able to give evidence for 10 
days or a fortnight. For the defence it was pointed out that defen- 
dant, so far from having received any monetary benefit from his 
connection with the I. E. S. and other companies, was actually the 
poorer by a sum estimated at £12,000. He had interested himself 
in various electrical appliances, and, like most pioneers, had lost 
heavily. Mr. Higgs, it was urged, was not guilty of any intentional 
perversion of the truth, and that no case had been made out against 
him. Mr. Lushington left the matter to be decided by a jury, and 
2 defendant for trial, bail being fixed at two sureties in 
each. 


Anglo-Chinese Trade Enterprise.— The Statist is a journal 
likely to be exceptionally well-informed on matters telephonic 
in China and Japan. In a leading article in the last issue of that 
journal attention is called to the case against the municipal 
authorities of Shanghai in their treatment of the China and Japan 
Telephone Co. The object of the article is to show the treatment 
received by English trading firms ia the Far East, and especially as 
а commentary upon the claim made in political circles for an 
extension of British enterprise in those regions. The following 
extract contains the pith of our contemporary's charge :— 

Shanghai, as our readers are aware, is а town founded as a consequence 
of our wars with China. There is a British settlement and a French 
settlement, the British settlement being far the larger and containing 
considerable numbers of Ámericaus, Germans and, in short, Europeans of 
all nationalities. The French settlement is almost exclusively French. 
Each settlement is administered by a municipality, and it is the action of 
the British municipahty—which the French in this case follows blindly—-in 
regard to the Telephone Company working in Shanghai which we would 
bring to the notice of our readers and commend to the consideration of 
Lord Salisbury. The fortunes of the China and Japan Telephone Co, 
have very little interest for the public, and we certainly should not 
intrude their affairs upon our readera were it not that the attitude 
assumed by the municipality is an object-lesson which, we venture to 
think, supplies a useful comment upon Lord Salisbury's policy in China. 
The Telephone Company has been working since 1885 or 1884 without 
any privilege of any kind, or, according to the municipality, any agree- 
ment even with the municipal authority. Aud it has gradually built up 
a business which, to put it briefly and clearly, the municipality now pro- 
poses to set up to auction, inviting capitalists all over the United States, 
all over the Continent, and here at home to bid eagerly for. The muni- 
cipality has issued a little pamphlet, inviting tenders for the working of 
the telephone system in Shanghai, with an offer of a concession for 30 years, 
the municipality, however, to have the right of purchase at the end of 15 
years. And in this pamphlet it gives such information as may guide 
intending tenderers. It is from this little pamphlet that we take the 
information we now propose to lay before our readers. The pamphlet 
tells us that at the time it was made up the company had 338 subscribere, 
and that these subscribers and such others as may be added before the 
concession is granted will be handed over to whomsoever is succeasful. Of 
course, we are aware that the municipality cannot compel these sub- 
scribers to join a new system. What the municipality means, no 
doubt, is to hold out an inducement to capitalists in Europe and 
America by telling them that there are already 338 subscribers 
to the existing company, and that no doubt these find the telephone 
of so much use that they will continue their subscriptions whoever may 
supply the service. Is not this a very plain expression of opinion that 
British enterprise in China needs neither encouragement nor protection ; 
that British traders are very well able to take care of themselves ; and 
that any of them who are foola enough not to take security for the safe 
enjoyment of whatever enterprise they may build up deserve to suffer ? 
And remember that the expression of opinion is from the trading commu- 
nity of Shanghai. Again, it will be noted that the trading community of 
Shanghai invites Americans and the people of the Continent, without 
exception, to send in tenders. It would be wearisome and serve 
no useful purpose to go into the various conditions imposed upon those 
who tender. But there is one point which throws so much light upon the 
allegation that encourage ment and protection are required by merchants 
in China that we cannot refrain from noticing it. Those who send in 
tenders are obliged to state the charges they intend to make to subscribers, 
But the municipality reservea to itself the right to revise the terms if 
those who carry on the telephone business extend that business 
anywhere in China beyond the British and French settlements. 
It is hardly credible that any capitalist in his senses will agree 
to this And therefore we do not expect that very many will 
tender. But as defining the very little importance attached by the 
British residents in Shanghai to either encouragement or protection 
the proposal is exceedingly instructive. The tenderer must first state 
what he intends to charge. And the charge, one would suppose, is the 
main point in the business, for nobody will carry on the telephone system 
except for the purpose of making a profit. Yet the tenderer, having stated 
what he requires, is told in the same breath that if he extends his business 
the municipality may change the terms altogether. Now, it is obvious 
that if China is about to be opened up and to advance economically, it 
may be of the very greatest importance to those who in future will carry 
on the telephone business in Shanghai to establish themselves in other 
great centres, But if they do so the threat is held over their heads that 
the municipality of Shanghai reserves to itself the right to alter the terms 
of the contract. Whether this is law we do not pretend to say. But, at 
all events, it is a very eloquent comment upon the alleged necessity that 
is felt for encouragement and protection. 
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Argentina Electrical Imports.—The imports of electrical plant 
and apparatus during the first nine months of 1898 were :— 


Value. 
Galvanised iron wire (15,627 tons)  .................. $984,227 gold. 
Dynamos (44 toms) onaPƷ! t . 50,740 
Electric light mains (2,626 tons) ........................... 672,187 
Fittinga—gas and electric light (67 tons) ⁊ 97,011 
Electric light carbons (65 tons) eere eee eene 9,741 
Incandescent lamps (12,104 dozen) ......................- . 36,512 
Electric light material (6,622 cases) ........................ 214,499 
Telephone material (247 cases) 8,543 
Telegraph material (635 cases) ........................-..... 18,955 


Belfast.—The extensive premises of Messrs. J. Robb and Co., 
Castle-place, are now lighted electrically. "The installation, which 
includes 40 Jandus arcs, has been provided by a local firm (Messrs. 
Coats and Co.) to the specification of Mr. J. H. Greenhill. 

Owing to the great demand for current it has been decided to 
connect all applications already granted on the understanding, that 
if necessary the pressure of supply may be lowered to meet the 
extra demand pending erection of additional plant, delivery of 
which has been delayed. 

Blackburn.—A sub-committee has been appointed to arrange 
terms with the consulting engineers (Messrs. Lacey, Clirehugh and 
Silliar) for the preparation (in co-operation with the borough 
electrical engineer) of a scheme for the extension of electric tram- 
ways in the district. 

Buxton.—The District Council have obtained powers for borrow- 
ing £25,000 for electric lighting purposes. 


Bromley (Kent)— The Bromley Electric Lighting Co. have 
notified the District Council that they propose laying electric light- 
ing mains in several of the streeta of the district. 


Buluwayo.— In their annual report the Directors of Willoughby's 
Consolidated Co. (Limited) state that the contract for the instal- 
lation of the electric light at Buluwayo had been completed and 
the electricity supply works taken over as a going concern by the 
Buluwayo Waterworks and Electric Light Co. 

Carlisle.—The eleotric lighting installation at the Citadel Rail- 
way Station is now practically complete. The work has been 
carried out under the direction of the chief of the electrical 
department of the London and North Western Railway Co., 
Mr. J. W. Fletcher. In addition to 63 arc lamps for lighting the 
station proper and approaches, about 600 incandescente will be 
employed for lighting the interiors. 


Chelsea (London).—A‘ a special meeting of the Vestry last 
week it was decided, by a majority of one, not to proceed with the 
application for a provisional order for Kensal Town. 


Chester.—A Local Government Board inquiry will be held on 
the 16th inst. into the application of the Town Council to borrow 
£20,000 for electric light extension purposes. 


City of London.—The Common Council have informed the 
Smithfield Markets Electric Supply Co. (Limited) and the Charing 
Cross and Strand Electric Supply Corporation (Limited) that they 
cannot consent to the intended applications for provisional orders 
for the supply of electricity within the City which it was intended 
to make on behalf of those companies. A similar application by 
the Metropolitan Electric Supply Co. was refused a short time ago. 


Copper.—The Statist for Deo. 3 contains an exhaustive article on 
** Copper Production,” reviewing the position from 1879 to date. 
The figures given show that the world’s production of copper in 
1879 was 152,000 tons, against 396,000 in 1897—the largest output 
on record. The average price-for the year 1879 was £57. 11s., 
against £48. 18s. 9d. in 1897—the highest price since 1891. In 
1888 the price was £76 per ton. The United States contributed 
212,000 tons to the 1897 total, Spain 54,000, other countries 
130,000, the States output thus being far in excess of all 
‘other parts of the world. The diagram accompanying the review 
shows that the production in the States has been continuously 
increasing from 1879 to 1897, with exceptions only in 1886 and 
1893. Having regard to the extent of the world’s consumption of 
this metal the available stocks and supplies are smaller than ever 
previously in the history of the trade, at the present time amount- 
ing to only 26,879 tons, or approximately less than six weeks’ 
consumption. Owing to the financial depression in the United 
States during 1895 and 1897, very large shipments of copper to 
Europe have been made from that country, but with the present 
indication of an expansion of business the outlook is (says the 
Statist) for an increase in the home consumption and for smaller 
supplies available for European and British requirements. The 
price of copper has improved 10 per cent. during the past four 
months, and our contemporary anticipates that the higher price 
will be maintained, if not increased. 

Dewsbury.— The charge for current for motive power purposes 
has been reduced to 1}d. per unit. 

Dudley.—The Town Council have decided to oppose the applica- 
tion of the Midland Electric Corporation for Power Distribution 


for a provisional order. An agreement is to be entered into with 


the British Eleotric Traction Co. for relaying and electrically 
equipping the tramway from the railway station to the borough 
boundary. 


Edinburgh.— The fine Library Hall of the Edinburgh Univeraity, 
which has been undergoing redecoration, is now lighted electrically. 

Electrical Trades Union.—We are asked to state that the 
electrical workers of Glasgow are invited to attend a meeting on 
Monday evening next, at 79, Anderson-Cross, Glasgow. 

Electric Pumping in South Staffordshire. —The Commissioners 
of the South Staffordshire Mines District have authorised the 
borrowing of £10,000 for providing electrio pumps on the sur'ace 
when a supply of electricity is available. 

Electric Traction in West London.—The proposals of the 
London United Tramways for the extension of their system in 
West London, more particularly the suggested line between Han- 
well and Acton, is exciting considerable attention. If the company 
are successful in their application there will be a continuous elec- 
tric tramway from Uxbridge to the Central London Electric Rail- 
way at Shepherd's Bush. An illustrated pamphlet has been 
distributed by the Ealing Ratepayers' committee, setting fortb the 
advantages of the projected Hanwell-Acton line. - 


Exeter.—At present there is an equivalent of 14,000 8 c. p. lamps 
connected to the electric light mains. The City Council have 
resolved to oppose the application for a tramway Provisional Order 
by the Exeter Tramways Syndicate, and have decided to municipalise 
the tramways and introduce electric traction. 


Gold Coast Telegraphs.— During 1897 the permanent t »legraph 
line to Kumassi was completed. The wires are mainly supported 
on trees, very few poles being used. Owing to increase of traffic, 
a duplicate land line has been established between Accra and Cape 
Coast Castle. There are 26 Government telegraph stations in the 
colony, which dealt with 84,580 messages in 1897. The respon- 
sibility for the maintenance of the line rests with the native chief 
through whose district it passes. It was found necessary to adopt 
this rule, owing to the thefts of telegraph wire and the destruction 
of telegraph property which had for some time prevailed. 

Hammersmith (London).—The Vestry has invited other metro- 
politan Vestries and municipalities to assist in opposing the 
recommendations of the joint Parliamentary committee on the 
supply of eleotrical energy in the event of legislation beiug intro- 
duced to give effect to those recommendations. The Vestry con- 
tend that the local authority within the area of supply should have 
the power of deciding the route along which the mains are to bə 
laid, and the right of breaking up and reinstating the roids, and 
also should retain its power of veto both in regard to overhead 
wires for traction and applications for provisional orders. 

Hastings.—The Local Government Board have sanctioned the 
Town Council's application for a loan for the purchase of the 
undertaking of the Hastings and St. Leonard's-on-Sea Electric 
Light Co. (Limited). 

Heckmondwike (Yorks).—There is a probability that the Dis- 
trict Council will take electric current from the Dewsbury Town 
Council for street lighting purposes. A conference on the subject 
has been arranged. 


Infirmary Lighting.—The proposal to put down an independent 

lant for the electric lighting of the new Islington Workhouse 
infirmary at Highgate Hill provoked a heated discussion at the 
meeting of the Guardians last week. A report on the matter is to 
be prepared by an independent engineer, but it is probable that 
the Vestry will eventually obtain the contract for the supply of 
current. 


Islington (London).—The work of laying eleetric light mains 
along Essex-road will be commenced in about a fortnight’s time. 
The amount borrowed in connection with the Vestry’s electric 
supply undertaking. is now £191,300. There are at present 216 
arc lamps in the parish, costing annually £6,822. 133. 41. The 
number of gas lamps displaced by these arcs was 440. 

A number of letters from local subscribers and a memorial from 
the National Telephone Co. has been received by the Vestry against 
its proposal to compel the National Company to take down the 
telephone wires, the spans of which are longer than is allowed by 
the regulations. The memorial and letters asked that the company 
should be allowed to place its case before the Vestry. This matter 
is referred to in our report of the London County Council’s meeting 
on Tuesday. 

Kandy (Ceylon).—The agreement between the Municipal 
Council and the Colombo Gas and Water Со. for the electric light- 
ing of this town has been signed. The contract for the plant will 
be placed in England. 

Leeds. The City Council on Wednesday decided to create Leeds 
Corporation Irredeemable Five per Cent. stock to the amount of 
£217,420. 10s. 4d., to produce by the dividends thereon the annuity 
referred to in Section 59 of the Leeds Provisional Order (1891). 
The Parliamentary committee has also been authorised to raise 
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and pay all additional moneys which may be or become due and | 


payable by the Corporation to the Yorkshire House-to-House Elec- 
tricity Со. (Limited) under the agreement for the purchase of the 
company’s undertaking. 

The salary of the tramway electrical engineer (Mr. John Bur- 
bridge) has been increased from £300 to £400 per annum. 


Light Railways.—The Board of Trade have confirmed the order 


of the Light Railway Commissioners for the construction of a light | 


(electric) railway from Summerhill-road, Bristol, to Hanham. 

At a meeting of Preference shareholders of the Great Eastern 
Railway Co., Lord Claud Hamilton said that when the Light Rail- 
ways Act was brought forward it was on the distinct understanding 
that light railways should be free from any liability to the restric- 
tions such as the Board of Trade imposed with respect to main line 
and express trains, but it now appeared that the Board was 
desirous of imposing the same restrictions on light railways as were 
imposed on main lines. The Directors of the Great Eastern Com- 
pany had arrived at the conclusion that if the Board persisted in 
imposing these restrictions it would be utterly impossible to con- 
sider the construction of light railways, because they could not be 
carried on without great inconvenience to the public and at a loss 
to those who had constructed them. 

The Colne Town Council are taking steps to obtain an order 
under the Light Railways Act to construct and work a light 
(electric) railway within the limits of the borough. 

The Board of Trade have sanctioned the order of the Light Rail- 
way Commissioners authorising the British Electric Traction Co. 
to construct a light (electric) railway between Middleton, Rochdale 
and Oldham. The Middleton Corporation appealed to the Board 
of Trade against the order on the ground that the procedure should 
have been taken under the Tramways Act, which offers a purchase 
clause more favourable to local authorities. This point has been 
overruled, and it is expected the tramway will be at once proceeded 
with. Application is being made to take the tramway within the 

boundaries of Oldham, Rochdale and Manchester. 

Lincoln.—The Corporation have been approached on the question 
of purchasing the undertaking of the local tramways. The tramways 
company is considering the advisability of adopting electric traction. 


Liverpool.—The City Council have authorised the Tramways 
committee to spend in the course of the ensuing year £127,400 in 
Jaying down on various routes rails suitable for electric traction— 
£54,839 for rails, laying and bonding, and the balance for paving. 

Liversedge.—The District Council have decided to support the 
application of the British Electric Traction Co. for the construction 
of an electric tramway from Dewsbury to Cleckheaton. 

Llanelly.—Now that the Town Council have been threatened by 
the Board of Trade with the revocation of their provisional order 
(1891) the advisability of complying with its terms is being con- 
sidered by the Property and Estate Committee. Mr. J. C. 
Howell’s offer to carry out the work has been again before the com- 
mittee, and the Council are to be asked whether negotiations with 
Mr. Howell shall be reopened. 

London County Council.—At Tuesday’s meeting it was reported 
by the Fire Brigade committee that the installation of the electric 
light at the chief station of the brigade had been completed, and is 
in working order. The contract with the National Electric Free 
Wiring Со. provided for the fixing of a secondary battery, but the 
chief officer suggested that in place thereof a duplicate dynamo 
should be provided. The company had offered to provide and fix 
the dynamo, and to execute the work therewith for £274, and they 
recommended that a fresh contract be, therefore, entered into. 
This was carried. 

The Council have postponed the consideration of a report of the 
Highways committee recommending that certain overhead tele- 
phone wires erected by the National Company in Islington (which 
exceed the span allowed by the regulations of the Vestry) be per- 
mitted to remain. 

Lourengo Marques.—The General Electricity Со. of Lourengo 
Marques has secured the contract to light the streets of this town 
by six 1,000 с.-р. arcs and 300 16 с.-р. incandescents for £1,000 per 
annum. 

Malvern.—The Board of Trade having notified the District 
Council that the provisional order granted in 1890 has not yet been 
put into force, it has been decided to ask the Board to grant a fur- 
ther extension of time for complying with the terms of the order. 


Manchester.— A deputation of the Corporation paid a visit to 
Glasgow on Friday for the purpose of inspecting the New Spring- 
burn-Mitchell-street electric tramway. The deputation report that 
(1) the overhead trolley system is the only possible one for 
Manchester ; (2) no nusiance or danger from it is experienced in 
Glasgow ; (3) electric traction has proved so successful there that 
gradually it will supersede horse traction; and (4) half. penny fares 
for short distances are possible and profitable. 

Oldham. — А town's meeting has declared almost unanimously in 
favour of the Council's tramway proposals, which comprise the 
taking over of the present lines and the construction of 12 addi- 


tional miles of track at an estimated cost of £78,000. The 
Corporation have practically decided upon adopting electric 
traction throughout the entire system. 


Penzance.—The application of Edmundson’s Electricity Corpo- 
ration for a provisional order is to be opposed, and the Town 
Council will itself apply for an order. 

Personal.—Mr. C. H. Wordingham, Assoc. M. Inst. C. E., M. I. E. E., 
has been elected a member of the American Institute of Eleotrical 
Engineers. 

Proposed Electric Ferry Across the Thames.— In the list of 
electric traction notices published in our last issue was mentioned 
a bill deposited by the Thames Ferry Co. for the purpose of incor- 
porating a company to construct a ferry on submerged rails across 
the Thames, between Greenwich and Milwall, the ferry to be pro- 
pelled electrically, The ferry would run from a point at or near 
the site of Brewhouse-lane, one chain or thereabouts to the west of 
the Ship Hotel, terminating in the parish of All Saints, Poplar, at 
or near the western boundary of the Island Gardens. It is pro- 
posed to take power to sell or lease the undertaking or any part 
of it to the Corporation or the London County Council or any 
corporate body, or to make agreements with such authorities with 
respect to the construction, management and maintenance of the 
undertaking. 

Ramsgate.—A proposal to borrow a further £30,000 for the gas 
undertaking has led to a protest from Councillor Hart. At the 
last meeting of the Town Council he said it would be wiser to spend 
£30,000 or £40,000 in electric lighting, which must come eventu- 
ally and, probably, would come before very long. There was con- 
siderable dissatisfaction in the town because of the absence of 
electric light. He was assured by his neighbours that gas destroyed 
their goods and that there was a general desire that the Corporation 
should establish electricity supply in the borough. He advised 
the Council to amend the proposal so as to include an application 
for powers to establish lighting by electricity. The Council did 
not take thisadvice. Ramsgate and Margate are the only southern 
seaside towns of importance without electricity works. Dover, 
Folkestone, Eastbourne, Hastings, Brighton, Hove, Portsmouth, 
Bournemouth and Torquay all have, and Bexhill, Plymouth and 
Southend will shortly have, supply works, so that if Ramsgate 
wishes to retain its position as one of the most popular resorte it 
will have to speedily follow the example of their enterprising and 
progressive rivals. 

Rochdale.—There was no opposition at & Local Government 
Board inquiry held here on Wednesday into the application of the 
Town Council to borrow £30,000 for electric lighting purposes. 

Rotherham.— The Council have declined an offer of the Drake 
and Gorham Electric Power Syudicate to construct an electric 
tramway between Rotherham and Rawmarsh. 


Smithfield Club Show.—The centenary show of the Smithfield 
Club is being held this week at the Agricultural Hall, Islington, 
London, and while there is as usual very little to record of an 
electrical character some fine examples of agricultural machinery 
and engines suitable for electric lighting work are on show. 
Among the exhibitors whose stands attract the attention of visitora 
are Messrs. Clayton and Shuttleworth, Crossley Bros., John 
Fowler and Co., E. S. Hindley, К. Hornsby and Sons, Marshall, 
Sons and Co., Robey and Co., and Ruston, Proctor and Co. on the 
ground floor, while in the gallery are the excellent exhibits of 
Messrs. W. Н. Willcox and Ov. Amongst the machines on 
show by Messrs. Robey and Co. is a Robey gas engine 
fitted with patent self starter, and specially constructed for 
electric lighting work, a suitable governor being specially pro- 
vided ; also a ‘‘ Robey” under-type combined engine and locomotive 
boiler, which is claimed to be extremely economical in fuel, con- 
suming under 2lb. of Welsh coal per indicated horse-power per 
hour. Special care has been taken with the working parte of this 
engine, so that it may be relied upon to run safely and economi- 
cally at high speed. The lubrication of this engine renders it 
particularly suitable for long runs.  Messrs. John Fowler and 
Co.'s exhibit at Stand No. 7 consists mainly of agricultural 
machines, but also includes an assortment of models and samples 
of patent light railway plant and rolling stock, the exhibition 
space available not being sufficient to enable the firm to display a 
full-size exhibit. Messrs. W. H. Willcox and Co. show a large 
collection of tools and general engineers’ stores, and the show of 
belting, lubricants, steam engine fittings, and boiler mountings, 
&c., &c., invite the special attention of those visitors who own or 
tend running machinery. Included in this firm’s exhibit is a 
selection of patent roller bearings, Messra. Willcox and Co. having 
been appointed sole agents to the Roller Bearings Со. (Limited), 
for the east, south, west and midland counties and London. 
Evidence of the plethora of work in the engineering trades is 
manifest, a number of the exhibitors, iacluding Messrs. Robey and 
Co., having experienced difficulty in providing the necessary 
machines for show. In some cases customers have consented to 
their. machines on order being exhibited at Islington, accepting 
delivery direct from the show. 
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Salford.—On the recommendation of the Electric Light com- 
mittee, the Corporation have decided to appoint a consulting 
electrical engineer. Mr. Haworth, chairman of the committee, in 
supporting the recommendation, said that they wanted someone to 
go through their specifications, and he would like this to be an out- 
sider. Sir Richard Mottram thought it was most important, when 
they were spending £200,000, that they should spend it under the 
best possible advice. He had confidence in both the committee 
and the engineer, but, at the same time, if they passed the resolu- 
tion, he thought it would be their duty to get the best of experts. 

Sheringham (Norfolk).—It has been decided to adopt the 
Lighting and Watching Act. The surveyor (Mr. C. D. Watts) has 
submitted to the Parish Council estimates of the cost of electric 
and gas lighting, and it is probable that the former will be adopted. 


South Africa.—The British and S.uth African Export Gazette 
says the question of the erection of electricity supply works 
at Uitenhage is under discussion. A proposal has been made to 
utilise water power in the generation of current. 

The Bloemfontein Town Council have decided to extend their 
contract with Messrs. Reunert and Lenz for the electric lighting of 
the borough so as to provide for supplying current to the whole 
town, the cost to be over £17,000, instead of £7,500. 

The Johannesburg Town Council have accepted the tender, 
amounting to £11,100, of Messrs. Siemens (Limited) for the electric 
lighting of Old and New Doornfontein. 

A complete electrical installation has been fitted up at the 
Dunraven gold mine, Rhodesia. 


Stanford-le-Hope (Essex).—Some time ago, the Parish Council 
entered into an agreement for the electric lighting of the district, 
but the County Council refuse to sanction the laying of mains 
unless the Parish Council guarantee to make good the roads, &c. 
This, however, they object to do, unless the contractor (Mr. 
eae) agree to indemnify them against any claims of the County 

ouncil. 


Telephone Municipalisation.—The Parliamentary Bills com- 
mittee of the Glasgow Corporation have decided to amend their 
Telephone Bill by inserting a clause pledging the Corporation Loans 
Act, in addition to the Common Good Fund, as security for the 
carrying out of the municipal telephone project. By this means 
the guarantee rate under the Corporation Loans Act will be employed 
to secure principal and interest, and, if necessary, an assessment 
can be imposed for the purpose. 


Torquay.—Ald. Kerswill presented a statement at the meeting 
of the Town Council on Tuesday on the cost of the electricity 
supply scheme. He said that the works could now give a con- 
stant supply of current. The total outlay was £24,867, or £1,726 
over estimated cost. From the £24,867 had to be deducted £920, 
value of material available for the extension of the mains, reducing 
actual cost to £23,946. The amount sanctioned and borrowed for 
the undertaking was £22,300, so that the works have cost 
£1,646 163. 14. more than the sum borrowed. The Borough 
electrical engineer (Mr. P. Storey) reported that when the works 
were opened there were 40 consumers, now there are 95, and 14 
applications were awaiting connection. The revenue from March 
17th to Sept. 29th was £1,091. 


Underground Electric Railways in London.—It is reported 
that opposition is to be made to the applications for authority to 
construct the Great Northern and Strand and the North-West 
London Electric Railway. The London County Council will be 
asked by several local authorities to oppose the schemes on the 
ground that no further electrical underground railways should be 
sanctioned until the already authorised lines are constructed, and 
their effect upon the relief of traffic in London is ascertained. 


Wakefleld.— The Electric Lighting committee are considering 
the question of extending their arc lighting system. 


Whitechapel (London).—The District Board of Works, on Mon- 
day, decided to establish electricity supply works, and to borrow 
£60,000 fdr carrying out the scheme, which has been prepared by 
the consulting engineer, Mr. Arthur Wright, of Brighton. 


Wolverhampton.—The Electricity Department of the Town 
Council have more applicants than they cau conveniently supply. 
Four months ago the Council decided upon an extension scheme 
involving an expenditure of about £30,000, but it is anticipated 
that it will be at least six months before this additional plant will 
be available. Asa means of relieving the strain on the resources 
of the lighting station, it has been decided by the Markets com- 
mittee to have the old gas fittings in the market hall restored, so 
that, if necessary, the large arc lamps which supply the general 
lighting of the building may be temporarily cut off in the evening 
for an hour or so without serious inconvenience. 


Worthing.—Mr. E. W. Monkhouse has been instructed by the 
Electric Light Committee to prepare a report upon the question of 
erecting a refuse destructor in conjunction with the projected 
electricity supply works, 
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PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Publishep 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
he subject may be obtained. 


APPLICATIONS FOR PATENTS. 
. NoTE.— The Specifica:ions of Applications for Patents are not open to 
pu'lic inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk ts suffixed. 
November 11, 1898. 
23,821, А. E. GILLESPIE and J. GILLESPIE. London. 
and relating to coin freed telephones. 
November 12, 1898. 
25,827. G. D. Burton. London. Improvements in the art of electric 
dyeing and shrinking and in apparatus therefor.* 


Improvements in 


25,853. S. F. WALKER. Cardiff. Improvements in primary galvanic 
batteries, 
25,890. A. HANSEL. London. Improvements in electric velocipedes or 


other vehicles. 

25,895. A. M. CLARK. London. 
combustion engines. 
Pengcot, France.) 

November 14, 1898. 

R. Lord and A. R. MILLER. Swindon. Improvements in fire 
alarms or boxes from which electric signals are given in case of fire. 

23,937. J. Аткімѕом. Cheshire. Improvements in electrical dynamos 

and motors. 

23,958. Тнк British THoMsoN-HovsTON Co. (LIMITED). 

provements in electric measuring instruments. 
United States.)“ 

23,976. P. L. Guyznot. London. Improvements in and relating to elec- 

trically- controlled taps or cocks. 

25,988. W. P. THompson. London. Improvement iu or relating to coia- 

controlled telephones. (C. H. Kahrs, Norway.)* 

24,005. A. J. BouLT. London. Improvements in electrical storage bat- 
teries. (Sedneff and Bratasched, Germany.) 


November 15, 1898. 


H. RicHARDSON. Birmingham. Improvements in weighing appa- 
ratus and electrical weighing machinery. 
24,057. A. Watson. Birmingham. Improvements in electrical switches. 


Electric ignition apparatus for internal 
(La Société Anonyme des Automobiles 


25,922. 


London. Im- 
(E. Thomson, 


24,030. 


24,051. J. M. Моврну. London. Improvements in electric switch 
mechanism.“ 

24,052. J. M. MonrHYy. London. Improvements in electric railway 
syatems.* 

24,063. J. M. MurrHy. London. Improvements in roadway structures 


for electric railways.* 
24,055. В. SNow and Davy Ввоз. (LIMITED). 
of coolingrelectric machines. 
24,155. C. ScHMIDLIN. London. An improved electricity meter. 


November 16, 1898. 


24,126. R. G. Hisror. Edinburgh. Improvements in junctions for tubes 

used as conduits for electric wires. 

24,1535. Н. Hirst and Н. Bevis. London. 

enclosed arc electric lamp. 

24,164. W. Н. BRAbLEY. London. An improvement in electric incan- 
descent lamp shade holders and a device for use in connection 
therewith. 

Н. Schloss. London. Improvements in voltaic cells having dry 
plates which may be regenerated.* 

Н. Schloss. London. Process for obtaining a permanent electrical 
contact at the covers of voltaic cella, * 

C. H. Kanns. London. Electrically heating plates, dishes and 
the like.* 

Н. Н. Lake. London. Improvements in the manufacture of 
electrodes for secondary batteries. (v.d. Poppenburg's Elemente 
und Akkumulatorenfabrik, Wilde and Co., Germany.) 


London. Improved means 


A new or improved open or 


24,171. 
24,172. 
24,196. 
24,210. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All Specifications can now be obtained at the uniform price of 
8d. each. 807 
1897. 


27,707. HARTLEY and HARTLEY. Electro-metallic depositing apparatus. 
28,823. Prick and JonNsoN. Covers, caps and lids of gas, sewer, tele- 
phone and electrical supply shafts and holes, gullies and the like. 
50,427. HowkLI. Metallic ribbon, particularly adapted for battery plates, 
but useful also for other purposes. 
PanranBT, Electric welding of tubes and apparatus therefor. 


1898. 

Воѕнек. Railway electrical signalling apparatus. 

Wise (The Moore Electrical Co.). Electrical apparatus for pro- 
ducing luminous or similar etlects such as Rontgen rays from 
exhausted receivers. 

Von MüLMANN. System of reflectors for double globe electric arc 
lamps. 

ABEL (Allgemeine Electricitiits Geselachaft) Manufacture of 
homogeneous mixturee for the incandescence bodies of electrical 
glow lamps. | 


4,278. 
11,075. 


17,692. 
18,941. 
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COMPANIES’ MEETINGS AND REPORTS. 


London Electrical Cab Co. (Limited). 


The ordinary general meeting of this Company was held on Monday, at 
the Westminster Palace Hotel, Mr. Н. Н. MULLINER presiding. 

The SECRETARY (Mr. W. John Wood) read the notice calling the 
meeting. 

The CHAIRMAN said: Some of you may remember that at the 
statutory meeting our modus operandi was fully explained, and it was then 
pointed out that, in the opinion of the Directors, it was certainly advisable, 
even at the risk of being blamed for not getting to work quickly enough 
(that is to say, not getting out a large number of cabs), to proceed with 
the greatest caution. Nothing would have been easier than to put in 
hand a large number of cabs, but in a new industry like this it would have 
probably meant that we should have found other improvements advisable, 
and ourselves in the awkward position of having spent our capital, and 
not have had perfect cabs. We commenced by building 12 cabs, which 
did not prove to be perfect for our requirements. Some of these cabs were 
altered, and we built more new ones, until we had twenty-four in use. 
The public ** caught on," and these cabs were in enormous demand ; they 
were used probably much more than any hansom with two horses to work 
it in London. They were a great improvement, but still we were not 
satisfied. We started a system of entering every complaint and every 
breakdown, however trivial, and the number of these breakdowns and 
complaints at the time made us al] very unhappy; bnt we went to 
the bottom of each complaint and localised the reason, and found at 
least nine-tenths arose from five different causes. It would not be 
policy to go too minutely into what these causes were: four of 
them were mechanical or electrical, and the fifth, which was one 
of the most serious, was the rubber tyres. The result of our energy 
in localising and remedying these complaints has been that we do not 
now have one-fiftieth of the breakdowns or troubles that we were having. 
We experimented with six or seven different sorts of rubber tyres with 
more or less success, but I think we have now hit upon one which will get 
over our trouble. The makers also seem confident about it, as they pro- 
pose guaranteeing their durability for nine months. You may have noticed 
that our cabs now make slightly more noise than at first. This is owing to 
the chains which we have bad to substitute for those employed at first. 
Mr. W. H. Preece congratulated us in his inaugural speech particularly on 
the chains we were then using. We found, however, that they would not 
stand the severe regular use, and had to be substituted by the present ones. 
We also had considerable trouble with our drivers; but I am pleased to 
eay things are now on a friendly footing between us, and I believe neither 
side has any grievance against the other. All the drivers are now paying 
the full Asquith award without any reduction, and I think this is more 
than can be said in any other cab yard in London. The intention of your 
Directors is in future to do all they can to develop the private hire trade ; 
that is, supplying carriages for а fixed term such as by the day, week or 
month. They believe it will prove more profitable by saving wear and 
tear, saving the Scotland Yard licenses, and obtaining a slightly increased 
price. We have some customers (for example, Prince Henry of Orleans) 
who much prefer our cabs to any form of horse driven vehicle, and are 
willing to hire them for extended periods, We believe there are many 
others who will also be glad to do so, as soon as it is known that we are 
in a position to supply them. Of companies to deal with electrical 
carriages alone, I have heard of five or six being started, but I have yet to 
hear of one single successful vehicle which has been built, or any practical 


result which they have obtained. It has been pointed out to your Directors 


many times that our cabs should have been built differently in several 
respects. Perhaps so. What І can tell you is that a company has been 
formed in Paris who are working practically exactly the same vehicle 
under the same patent as we have now in this Company, and before 
they started they announced that their cabs would be a wonderful 
improvement on ours However, after an immense number of 
experiments and experts’ opinions, they decided to build their cabs 
absolutely and identically as those we are now using, and they have now 
nearly completed 100 cabs. We have heard a great deal about the French 
being the pioneers of the motor industry, but as far as electrical vehicles 
are concerned, they are absolutely the copyists of this Company. Now, I 
must tell you of our troubles with the electric current and the accumu- 
lators. We started with contracts from the London Electric Supply 
Corporation for current, and with the Electrical Power Storage Co. for 
cells, and the contracts were drawn up with the very greatest care, but 
electricity and accumulators are things which are not amenable to con- 
tracts, as the unforeseen always happens. І consider we have been badly 
treated by the London Electric Supply Corporation. Possibly we might 
have won after a law suit, but it would have been a very big one. How- 
ever, we have given notice to terminate our agreement with them, and 
have laid down an installation for manufacturing our own electricity. A 
plant such as this takes a long time to complete, however, but it has been 
in working order for the past month 'and appears extreinely satisfactory. 
Our current is not now costing us a quarter of the amount which it was 
actually costing us before. I say “actually,” as owing to only 
being able to obtain it during prescribed hours, loss through cells 
standing hungry or “ sulphating," loss owing to transmission through 
motor generators, extra charges for lighting, &c. the “ actual” 
cost was very different to the nominal one. Had we obtained our current 
at the same cost that we are now doing, the loss in the balance sheet 
would have been much reduced. However, this 10:8 will not happen in 
future. We had to go to a very large expense in purchasing motor gene- 
ratora, but I am pleased to be able to tell you that through the good 
offices of our consulting enyincer, Mr. Manville, we have been able to get 
rid of these without any loss. 


Now, as accumulators: My remark about the impossibility of 
controlling electricity by means of an agreement applies even still more in 
this case. After innumerable difficulties, discussions and threatened law 
suits with regard to the guarantee, we bave now practically settled upon 
a working basis which we believe will prove satisfactory to both parties. 
A scheme for not purchasing any more accumulators, but hiring them at 
practically the cost as maintenance now amounts to, is occupying the 
earnest attention of your Directors. This will decrease the amount stand- 
ing in the balance-sheet under contingent liabilities," and will give us 
more working capital. І ask you not to insist on my discussing accumu- 
lators too fully, as doing so might prejudice us in sundry pending negotia- 
tions. But I certainly can state that accumulators will not prove the impossible 
barrier to our success which so many kind friends confidently predicted. 
Your Directors have realised for some time that the days for experi- 
ments and tests have gone by, and that the undertaking being now a purely 
commercial one, a manager must be appointed who could be always there 
looking after your interests. Sucha manager, however, must have a con- 
siderable electrical knowledge, and we have every reason to think 
that Mr. J. Grice Statter, who has been appointed, and whom you will 
meet if you visit the Company's premises, combines that electrical and 
commercial knowledge; in fact, personally, I fully believe that Mr. 
Statter will do much towards the ultimate success of this Company. With 
regard to the Company’s finances, the capital of the Company is 
£150,000, of which about £75,000 was subscribed. The condition made 
by the Directors before going to allotment was that the amount paid in 
cash to the vendors should be in exactly the same proportion as stated on 
the prospectus (one-third), The vendors have therefore received about 
£25,000. As to our new cabs, we are not satisfied that these ride as com- 
fortably as they ought to, notwithatanding the extra springs with which 
they are fitted. This, however, is a fault of the makers which will be put 
right without charge as soon as possible. We believe that all the cals 
will be in working order and regular use by the middle of January. As 
stated in the report, it is proposed very shortly to make an issue of deben- 
tures. We believe that £12,000 will be amply sufficient, Lut, in order to 
be on the safe side, this will be part of an issue of £15,000 which remains 
to be issued at a future period if required. This iesue will be made in 500 
debenture bonds of £20 each, at 5 per cent., 50 redeemable each year, 
paying off the whole amount in 12 years. The loss stated in the balance 
sheet of £6,207. 15e. 6d., although stated as a trading loss, must not be 
looked upon quite in that light. This balance sheet covera a period of 20 
months, and all the losses which I have referred to in connection with con- 
struction, experiments, &c., have occurred during that time. This loss no 
one can deplore more than your Directors, especially considering thedifferent 
results which we hoped for and which were foreshadowed in the prospectus. 
But we did not then possess the knowledge we have since acquired from 
the experience of running electrical cabs 50 miles a day for nearly two 
years. I am informed that our cabs have run nearly 200,000 miles ; 
nothing approaching this has ever been done before with accumulators. 
That experience has cost us a great deal, but it is experience which we 
believe will prove a very valuable asset. Iam as certain as I was when 
this Company was first formed that electrical traction is the future motor 
power for trade vehicles in London. This Company haa had, and will have, 
difficulties to contend with ; the same as every pioneer company is bound 
to have; thesame as the pioneer company supplying electric light in London 
has had. I think we may congratulate ourselves on the approach of the 
end of our troubles. Our expenses are now enormously reduced ; from the 
experience we have had we realise what really is required, and we 
confidently believe that when we meet you next year we shall be able to 
show a very far more satisfactory result. I now move that the report 
and statement of accounts to July 31, 1898, be received and adopted. 

The Hon. REGINALD BROUGHAM seconded the motion, which, after 
a short discussion in which the Directors were blamed for not calling the 
shareholders together earlier, was adopted. 

The re-election of the retiring Directors and a vote of thanks to the 
Chairman for presiding terminated the proceedings. 


Cape Electric Tramways (Limited), 


The first ordinary general meeting of this Company was held yesterday 
under the presidency of Col. Sir CHARLES Evan-Smitu, K.C.B. 

The SECRETARY (Mr. S. W. Jameson) read the notice calling the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN said: Gentlemen, the Directors may very safely con- 
gratulate you not only on the results of the past year's working, but on the 
very solid prospects that this Company has of assured prosperity and 
success. The dividend of 54 per cent. that has been paid on the Ordinary 
shares is, in the opinion of the Board, a gratifying return for the first 
twelve months' work of & concern which is, as we hopo and believe, 
strengthening its claims to universal popularity, and this dividend has 
been paid after provision made for many considerable and, more or 
less, unforeseen expenses incidental to the formation of a Company 
of this magnitude, and the commencement of the working of a new system. 
The extensions that have now been decided on, and the expenses of which 
will be met from the issue of the remaining £25,000 Debenture stock, will, 
of coure, result in, as we hope, bringing a very substantial increase to the 
revenue of the Company. The principal care of the Directors is to main- 
tain your property in a state of the highest possible efficiency, tu practice 
all desirable economies, and in every possible way to endeavour to meet 
the just demands of the public convenience. They believe that during the 
year under review they have not been unsuccessful in securing these ends, 
and they hope on the occasion of the next annual meeting they may have 
to submit to you a still more satisfactory result of their labours. I now 
move the adoption of the report and accounts. 

Mr. BUTLER seconded the motion. 
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Mr. PAGE suggested that the accounts of the local companies should 
be published. He asked what would be the position at the end of the 
concession, as only a certain amount of capital had been spent on the 
tramways, and the balance was “in water," while the reconstruction of 
the lines would require а large sum! 

Mr. BUTLER reminded the meeting that the cost of the concession 
purchased from himself, which was а considerable sum, must be taken into 
account in regard to capital expenditure. 

Mr. GARDNER said that there was a rumour that the Port Elizabeth 
tramways did not pay, and he would like the Chairman to contradict it. 

Mr. PARISH (a Director) in replying to the remarks of Mr. 
Page, said that the poeition was that when the municipalities n 
chased the tramways they had both in the case of the Port Eliza- 
beth and the Cape Town to pay for goodwill, and 20 years hence the 
amount of goodwill would be very considerable. In that time the size and 
population of Port Elizabeth might be expected to double, and, as regarded 
Cape Town, the city must extend on both sides of the grand trunk line 
that ran from Wynberg through Cape Town to Seaport. The Port 
Elizabeth Company was earning £11,000 a year, and would do still better, 
and the rumour referred to was utterly without foundation. He saw no 
objection to the local accounts being published, as they would establish 
the fact that the state of affairs was even better than at first sight 
appeared. In 1902 they would begin the amortization of the Cape Town 
mortgage, which would then be reduced year by year on a sliding scale. 
The current year, so far, had proved most satisfactory, and for the first 
five months from July last they showed an increase of £7,245 over last 
year, or nearly 2 per cont. upon the shares. 

The report was adopted and the dividend approved, and a vote of thanks 
to the Chairman, Directors and staff terminated the proceedings. 


West India and Panama Telegraph Co. (Limited). 


The report of the directors of this company for the half-year to June 30 
last states that the amount to credit of revenue is £39,612. 14e. 2d. 
against £38,209. 14s. 4d. for the corresponding half-year of 1897, and the 
expenses have been £21,704. 17s. Ба. against £21,426. 178. 10d., leaving 
£17,907. 16s. 9d., which, with £721. 10s. 10d. brought forward, makes 
£18,629. 7s. 7d., with which it is proposed to deal as follows :— 

First Preference Shares—Dividend, six months 


to June 20, ба. per share. £10,568 18 0 

Second Preference Shares —Dividend, six months 
to June 50, Өз. per share . ОРА 1,400 14 0 
Ordinary Shares—1s. 6d. per share (free tax) 6,624 1 6 
Balance forward ,......... еен N e 255 14 1 
£18,629 7 7 


The shareholdera will be glad to know that during the recent war in 
Cuba and Porto Rico, the cables landing in those islands were maintained 
in good working order, enabling the company to handle an increased 
volume of traffic arising from press and official m 

The traffic receipts for the six months, compared with the corresponding 
period of 1897, show an increase of £6,738. 2s. 9d., and the revenue of the 
current half-year is also considerably in excess of that for the correspond- 
ing period, but is tending gradually to resume its normal limits. The 
expenses of repairing cables amounted to £8,907. 3s, 4d., or £143. дв. 94. 
more than those for the corresponding period. 

New cables referred to in the last report have been successfully laid 
between Grenada, St. Lucia and St. Croix, in substitution for the old 
Trinidad-St. Croix line, and that the Trinidad-Grenada section has also 


been duplicated. The laying of these cables has considerably strengthened | 


the company’s duplicate system. 

In September а disastrous hurricane passed over Barbados and St. 
Vincent, causing great loss of life and property and wide-spread suffering 
and distress. Feeling confident of the shareholders’ approval, the directors 
immediately forwarded to the Lord Mayor’s relief fund a donation of 250 
guineas in order to express the sympathy of the company in the heavy 
calamity that had befallen those islands. The messages relating to the 
relief of the distress have been sent free of charge over the company’s 
system, and the directors succeeded in having this privilege extended across 
the Atlantic. Two of the company’s cables at St. Vincent were inter- 
rupted, and the land lines in Barbados, St. Vincent and St. Lucia were 
wrecked by the hurricane, entailing considerable expense for repaire. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


BRITISH SCHUCKERT ELECTRICAL CO. (LIMITED).—This company 
was registered on Dec. 5, with a capital of £200,000, in £10 shares, to carry 
on, in Great Britain and her colonies and dependencies, the business of 
electrical and general engineers, suppliers of electric light, heat and power, 
electrical contractora, mauufacturers of and dealers in plant, machinery, 
engines, appliances aud implements connected with the supply and use of 
electricity, mechanicians, metal workers, copper smelters, cable and wire 
manufacturer, &c. The first subscribers, with one share each, are :— 
Major-Gen. Н. Alderson, Major P. A. MacMahon, Е. Manuelle, E. Kraft- 
meier, F. T. Eggera, Н. E. Golding and Н. J.C. Wells. The first Directors 
are:—Major-Gen. Sir H. Alderson, K.C.B., A. Hassler, Major P. A. 
MacMahon, Е.К S., E. Kraftmeier, Е. Manuelle and Е. T. Eggers (managing). 

DOULTON AND CO. (LIMITED).—This company was registered on Nov. 29, 
with a capital of £750,000, in £1 shares (of which 350,000 are £5 per cent. 
cumulative Preference), to acquire the business carried on as Doulton and 
Co. at Lambeth Pottery, London, at Rowley Regis and Burslem, Staffs., 
and elsewhere, to enter into an agreement with Mr. Henry L. Doulton, 


and to manufacture, sell and deal in Doulton ware, bricks, tiles, electrical 
and art pottery, &c. The first Directors are :—Henry L. Doulton, Ronald 
D. Doulton, Benjamin Hannen and William A. Turnbull. 

ELECTRIC AUTO-MOBILE SYNDICATE (LIMITED).—This company was 
registered оп Nov. 29, with a capital of £900, in £10 shares, to acquire, 
develop, work and deal with any patente, concessions, inventions, &c., and 
to manufacture, sell, let on hire and deal with electric vehicles, motors, 
machinery, &c. . 

HIRAM 8. MAXIM ELECTRICAL CORPORATION (LIMITED).—This com- 
pany was registered on Nov. 50, with a capital of £250,000, in £1 shares, 
to enter into an agreement with the Hiram S. Maxim Electric Lighting 
and Engineering (Pioneer) Syndicate (Limited), to acquire a certain inven- 
tion of Mr. Hiram S. Maxim, and to carry on the business of electricians, 
electrical and mechanical engineers, suppliers of electricity and manufac- 
turers of and dealers in electrical apparatus and plant. The first sub- 
scribers, with one share each, are:—M. E. Williams, J. de Meray, M. 
Devenish, G. Neville, G. Terrell, F. A. English and A. H. English. 

INDIAN MICA OO. (LIMITED).—Thbis company was registered on Dec. 2, 
with a capital of £30,000, in £1 shares, to acquire and develop certain 
leases and concessions over a tract of land containing mica or mica mines in 
the district of Hazaribagh, Bengal, or elsewhere. The first Directors are : 
Sir James Pender, Bart., M.P., C. A. 8. Bedford, E. R. Calthorp, Col. Н. L. 
Mitchell, Surgeon- Gen. Annesley, C. C. de Renzy and C. W. Wallace. 

TELEPHONE CONSTRUCTION OO. (LIMITED).—This company was regis- 
tered on Dec. 1, with a capital of £20,000, in £1 shares, to enter into 
an agreement with Mr. G. Hooper, to carry on the business of a tele- 
phone, telegraph and electric light, beat and power supply compeny, and to 
establish, work, manage and control telephone exchanges and electric light 
works. The first subscribers (each with one share) are :— Louis Schramm 
(electrical engineer), Wm. G. Н. Monypenny, R. Curzon, G. Hooper, J. Н. 
Steinhardt, J. A. Brymer and J. Phillips. 


et 


CITY NOTES. 
— — 
MEMORANDA.—Bank rate 4 per cent. (since Oct. 15, 1898). Price of 
silver 274d. per oz. (Dec. 8).  Cousols (21 per cent.) 1104—1108 for 


money, 110,%—1101{ for account; 24 per cent. 1044—104} (Dec. 8), 
Stock Exchange Settling Days: Stocks and Shares Continuation Days, 
Dec. 13 and 28; Ticket Days, Dec. 14 and 29; Pay Days, Dec. 15 and 30; 
Mining Share Carry-over Days, Dec. 12 and 27. 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT .—The annual meeting 
of this company was held at Berlin on Saturday. It was stated that the 
value of the new orders in hand at the beginning of the new financial year 
amounted to about £5,700,000, and that a further extension of between 
£2,000,000 and £3,000,000 could be anticipated if the contract with the 
Berlin municipality was definitely accepted. The experiments made with 
the new Nernst lamp have, it is reported, been successful. 

BRAZILIAN SUBMARINE TELEGRAPH CO (LIMITED).—The Directors of 
this company have declared an interim dividend of 3s. per share (or at the 
rate of 6 per cent. per annum) free of tax, for the quarter ended Sept. 30, 
payable on 23rd inst. The transfer books will be closed from 16th to 22nd 
inst. inclusive. 


BROMPTON AND PICCADILLY CIRCUS RAILWAY COMPANY.—Mr. J. 
Staats Forbes has been elected chairman of this company. 


CANADIAN, BRITISH COLUMBIAN AND DAWSON CITY TELEGRAPH Co. 
(LIMITED).—The prospectus of this company, which is formed to construct 
a telegraph line to Dawson City, will be issued in a day or two. As will be 
seen by an announcement elsewhere, the directorate includes, amongst 
others, Sir James Grant, K.C.M.G., of Ottawa; Sir Adolphe Cavon, 
K.C.M.G., M.P., ex-Postmaster-General of Canada ; and the Hon. J. Н. 
Turner, ex-Premier of British Columbia. Sir Thomas Tancred, Bart., is 
consulting engineer, and Mr. К. G. Woodford (late State Engineer of the 
Transvaal) will be resident engineer. We understand that only an issue 
of Debentures will be offered to the public for subscription. 


COMMERCIAL CABLE CO.— A quarterly dividend of 12 per cent. and a 
bonus of 1 per cent. has been declared, payable on Jan. 3, out of the net 
earnings of this company. The transfer books will be closed from the 21st 
inat. to Jan. 3 inclusive. 

DOULTON AND CO. (LIMITED).—Conformably to the particulars given 
in our last issue, subscriptions have been invited this week to an issue of 
255,554 Five per Cent. Cumulative Preference shares of £1 each and 
£235,334 Firat Mortgage Four per Vent. Irredeemable Debenture Stock in 
Doulton and Co. (Limited), which has been formed to acquire the business 
and property of the well-known firm of Messra. Doulton and Co. This 
issue is for the balance of a total capital of £1,100,000, the remainder 
being taken by the vendor, Mr. Henry Lewis Doulton, who becomes chairman 
and managing director of the new company. The business was established 
in 1815 by the father of the late Sir Henry Doulton. The recent death of 
Sir Henry and the consequent withdrawal of a portion of his capital has 
determined Mr. H. L. Doulton to transfer the business to a joint stock com- 
pany. The management and policy of the business will remain as hitherto. 
The business is taken over by the new company from Jan. 1 next. The 
vendor guarantees that the stock-in-trade, book debts, cash balances and 
other floating assets on that day shall not be less than £400,000. A 
valuation of the company’s properties, plant and fixed machinery, has been 
made to the value of £663,000. The average annual nett profits are 
certified at over £67,127, the profits of each year being in excess of the 
year preceding. As part payment of the price to be paid for the various 
properties, including working capital and goodwill, &c. (£1,100,000), the 
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vendor takes £116,666 in fully paid Preference shares at par, £166,666 in 
fully-paid Debenture stock at par, £400,000 in fully-paid Ordinary shares 
at par, and £466,668 in cash. ese is no waiver clause in the prospectus, 
-except for purely trade contracts. The list closed on Wedneaday. 


EASTERN TELEGRAPH COMPANY (LIMITED).—This company announce 
the payment on Jan. 16 of dividends at the rate of 54 per cent. per 
annum, less tax, on the Preference stock of the company for the quarter 
ending Dec. 31, and an interim dividend of 1} per cent. on the Ordinary 
stock, free of tax, in respect of profits for the quarter ended Sept. 30. 

“The tranfer books will be closed from Jan. 9 to 16 inclusive. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LIMITED).—The directors of this company bave declared an interim divi- 
-dend for the quarter ended Sept. 30 last, of 2s. 6d. per share, free of 
income tax, payable on Jan. 14 next. The share register will be closed 
from 6th to 13th prox. inclusive. The coupon on the company's Fifty per 
Cent. Australian Government Subsidy Debentures, due on Jan. 2nd next, 
will be paid on and after that date by Messrs. Barclay and Co., 54, Lom- 

bard-street, E.C. Coupons must be left three days for examination. 


GREAT HORSELESS CARRIAGE CO. (LIMITED).—-The Directors of this 
-company have compromised the action brought against them by a com- 
bination of shareholders, by which the shareholders referred to receive, in 
three instalments, 16s. in the £. Similarly, the actions brought against 
Mr. Geo. Salter and the late Earl of Wiachilsea were compromised before 
the death of the latter. Other shareholders in the Great Horaeless 
Carriage Со. may now feel emboldened to come forward and press their 
claims for reimbursement of their subscriptions on the ground of mis- 
statements in the prospectus. 


RICHARD HORNSBY AND SONS (LIMITED).—-At the ordinary general 
meeting the chairman (Мг. H. S. Gee) said the result of the year's opera- 
tions were satisfactory. Their works had been fully employed. They had 
made a profit of £37,827 after writing off the usual depreciation and pay- 
ing interest on debentures and mortgage loan and directors’ remuneration. 
The Directors recommended the payment of dividends on Preference stock 
of 6 per cent. (including arrears) to Sept. 30, and 6s. per share on the Ordi- 
nary shares. £5,000 was placed to reserve and £2,137 carried forward. 
"They had sold some £50,000 more of machinery than in the previous year. 

IPSWICH TRAMWAYS CO. (LIMITED).—The Directors of this company 
have decided to sell their undertaking to the Drake and Gorham Electric 
Power and Traction Syndicate for £50,000. The lines are to be equipped 
on the overhead trolley system. 

LONDON ELECTRIC SUPPLY CORPORATION.—The transfer books of the 
Four Per Cent. First Mortgage Debenture stock of this company are closed 
from 12th to 31st. inst., inclusive. 

NATIONAL TELEPHONE CO. (LIMITED).— The Directors of this company 
have decided to make a further issue of £350,090 Three and a- Half Deben- 
ture stock, forming part of a total limited to £2,000,000 (of which 
£1,539,471 has been issued), and to offer it in the first instance to the 
shareholders and Debenture stockholders, at par. The stock is a first 
charge on the entire undertaking, and is irredeemable except in the event 
of the Government acquiring the concern, when it сап be redeemed at 103 
per cent. The net revenue for the year to June 30 last is stated at 
£369,007, and the amount required for the annual interest on the issued 

stock (including the present amount) is £58,431. It is anticipated that 

the net revenue for the year ending 3lst inst. will show a considerable 

"pene over the above figures. The list closes Friday, 16th inst., at 
o'clock. 

NEW 8T. HELENS AND DISTRICT TRAMWAYS CO. (LIMITED).— The 
list closed on Wednesday, inviting subscriptions to 16,000 Five per Cent. 


Cumulative Preference and 10,000 Ordinary shares of £5 each in this 
company, which has been formed to acquire the tramways owned by the 
St. Helens and District Tramways Co. (Limited). The lines are about 10 
miles in length, and are leased from the St. Helens Co tion. Included 
in the assets is a new lease for 21 years from Oct, 1 last of the old lines 
and for additional lines to be constructed by the corporation, the whole to 
be worked by electricity, for which power they are now being equipped. 


PRIMITIVA GAS CO.—This ntina concern, which has a capital of 
$4,000,000 in paper currency, and a debenture issue of £200,000, is about 
to be formed into an English ‘ain y, with a capital of £800,000 in Six 
per Cent. Cumulative Preference 845 and there will be £400,000 Four 
per Cent. Debentures to replace the present Five per Cent. issue. The idea 
is, with the increased capital, to go more largely into electric lighting 
business, and to introduce the most modern appliances for heating an 
cooking by gas, as gas is replaced by electricity for lighting and power. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LIMITED).—The Four 
per Cent. Debenture Stock and Ordinary share transfer registers of this 
company are closed from Dec. 10 to 23 inclusive. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee has 
ordered the further issue of £414,526 Sterling Four per Cent. 500-Year 
Debenture stock of the Commercial Cable Co. to be quoted in the 
official list. 

SULPHIDE CORPORATION (ASHCROFT’S PROCESS) (LIMITED).—At a 
meeting of the shareholders of this company on Monday, under the presi- 
dency of the Earl of Kintore, the directors explained their reasons for 
discarding the Ashcroft process of electrolytic treatment of ores. А good 
deal of dirty linen was washed, and there is likely to be some lively pro- 
ceedings before the subject is closed. Meanwhile, circulars of а more or 
less vituperative character are circulating. It is proposed to eliminate the 
words “Ashcroft’s Process” from the title and to reduce the capital of 
the Company. 

WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—This 
company’s traffic receipts for the week ended Dec. 2 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Co., Limited) were £3,159. 

WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED). —The esti- 
mated amount of the traffic receipta of this company for the half-month 
ended Nov. 30 is £2, 859, against, £2,061 in the corresponding period of 1897. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


| 4 K AGGREGATR. 
Week E no. = 
Line. © of а 
ended 8 or Bec. weeks! Amount. — 
1888 £ | £ £ £ 
*Birmingham Tramways. Dec. 3 | 3,916 + 420 8 25 
Blackpool ration... „ 1 124 (+ 35 35 15,815 |+ 2507 
C0 
Bristol Trams & Carriage, 2 2,478 + 272 22 66,650 + 7,911 
City & South London Ry. „ 4 1,119 + 22 25 22,687 T 756 
Dover Corporation .....| „ 3 140 + 63) 35 6,576 i 
DublinUnited(Southern| , 2| 515 + 181 48 20,994 + 6,752 
Li 1 Overhead m „ 411,317 + 31| 23 35,672 \+ 3,090 
*Sheffield Tramways.... „ 5 |1164 + 255 48 48,929 + 1,974 
*South Staffs. Trams...... „ 21 611 1+ 48| 48 30,550 |- 76 
* Partly electrical: 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


| PREVIOUS Price ВАТЕ PER ! BUSINESS DONE 
repens 05 i DNE. NAME. | WEEK'S PRICE | Wednesday, | CENT. DIVIDENDS DUB, DURING WEEK 
'| SHARE. | DEND. Nov. 30. Deo 7. YIELDED. ENDING DEO. 7. 
. ELECTRICITY SUPPLY COMPANIES. lena | Highest | Lowest 
6,000 10 25 Bournemouth and Poole Electricity Sup goa. 10} 10} 11 11 € с = .. 
6,000 10 вд, Do. 44 per Cent. пашана г B 1 11 ik n 818 8 - р — 
20,000 5 Зо | Charing Cross & Strand Blectric! i ll 121 ll $16 0 | February & August 11} T 
000 5 2/8 Doi per Cen 3 ааа а Е 6 64 в 898 н » Ё “> 
224.000 5 n Lies dicit) Supp ER 3 8 9 8 9 8 6 8 -——— 8i - 
, X |* Do. Debenture Stock (red.) —.. 114 116 114 116 81811 | June and 2 ге 
41,200,000; $1,000 5% | Chicago n 1st Mort. 5% 80 year GoldBon г) 108 105 10$ 106 415 8 x. .. 
,000 10 5/0 | Otty of London Elec. Lighting Ord. 40,001 to 9 24 25 и 853 418 1 | February & August th 24) 
10,000 10 1/9 Ordinary 90,001 to 100,000 ...... æsa.. = 23 21 24 25 2s de ed T 
40,000 10 6 Do. & Cumulative Prein 16 164 16h 16 812 9 | January and July . 16} ° 
000 Б * Do. 6% Debenture Stock (red.) - 197 183 197 18i 816 1 | Juneand 190 4 
es 1 — County of = р & Brush Prov. оч (fally paid) 124 184 12 14 ES е 18 — 
20,000 10 6/0 » ( рау Preference .. 144 15 1 14 4 0 0 | March & September 14 е9 
115,660 6 2/6 House е: ү Шеш Lighting Supply Ord. 9 10 9 10 200 — 9% 9 
42,000 5 8/6 t. Prefer 5 % 103 % 103 3 6 8 | March & September "i ~ 
15,000 5 10 калшы and | Kuightabridge Ord есрооеое о говее 14 18 14 8 18 7 ee е = 
10,000 5 6 Do. 6% lst Prein... ОА 7 83 72 8] 819 9 | January and July 24 - 
110,000 : _ London Blecirio Supply Ordinary ~ ~ ~ — ~ _ = : à Hy 4 — es - 
9 ao | BQO. ХГООГОПОО as ae ео ею ow m m eu QD an аю аз ў —— =s ее 
69,400 10 5/0 Metropolitan tan Mlectric gu кеи 164 171 17 18 з 6 8 | April and October. 18 17 
‚000 | Stock dix pon Stock Mortgages 117 191 117 121 814 9 | June and December - á 
975,000 1 a 1204 3 F] 1 á 1 a = = - 
£125,000 | Stock 5X | River Plate Elec. Lt. T Tr'ot'n Ltd.,5Y 1st Mor. Deb 83 98 88 ӨЗ 58.1 = = a 
150,000 #100 83 Bop Electri Company of M of Montreal Shares 185 160 165 160 воо iudi 2 m 
+) cman «о = — ve 
31,960 5 45 St. James = Pall Mall Mestre Ordinary ЕСЕ 16) 1% 17 18 4 8 11 | February & Апа 173 à 
230,000 b 50 Do: 7 per Cent. Preference 5 9 10 9 10 810 0 " Т — — 
£50,000 | Btock X |* брег Cent. Debenture Stook (red.) . 105 108 19$ 108 815 6 | June and December m - 
eire : eo Seals Lon Electric Supply Ordinary (88 paid). i 9; 98i J N | ee 3 oe es се 
. 6/0 | Westminster Blectrio Suppiy Ordinary .. = = — 16 17 16 uU 816 6 | March & September 16§ 16 
18,848 6 6 Yorkshire House-to-House lc T 8 | 7 8 8 9 6 | February and July. - = 
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ELECTRICAL COMPANIES’ SHARE LIST. 


ры pe ce il . .... ̃ ..::. a En aca or o ̃⅛—50m—T .at ̃7⅛˙— — —— л = 
AMOUNT LAST PREVIOUS Price | RATE PER | | BUSINESS Dong 
— ш Techn NAME. WERK's PRICE Wednesday, | CENT. | DIVIDEND DUE. DURING WEEK 
SHARE. DEN D. Nov. 30. Dec. 7. YIELDED. ENDING DEC. 7. 
TELEGRAPH 4 s. d. 160630 | Lovest 
£124,400 100 6% ‘african Direct Telegraph 4% Mort. Deb. (red) — . 101 105 101 166 817 0 | January and July = E 
25,000 \0 em pce 0 8 H 3 4 EX x ә E 
£125,000 100 6% | Do. 5 per Cent. Debentures ......—....—. 92 95 92 95 6558 e «ә T 
8905,56 | Suns e ee mra mim mre mmo o» 4 87 £4 410 5 | Feb., May, Aug., Nov. eu la 
88,047, 22 Btocx 80,9 . „ rr 1144 1154 1143 115 5 47 1174 1d 
3,047,992: Stock ee Do. Deferred — —— — —— À — o 16 Н 62 1 . Е 1641 165, 
180,000 10 | 5/0 Brazilian Submarine — „ Qe Qui | Ий Ш | 415° 3 | Mar, June, Oot., Deo 111 15%, 
£15,000 100 5% Commerc © Cent. Debs. (2nd Series, | 1906) кө 111 115 111 115 4 8 0 | June and December 111 АА 
10.000, 000 #100 8 7 Cable Capital Stock — өз 180 190 180 190 4 4 3 Jan., Apr., July, Oct 4$ ee 
£1,232,523| Stock | 4% 4 per Cent. Debenture Stock 104 106 104 106 815 6 * a 105 14 
10, 000 10 8/0 ү Submarine Ordinary (Deferred) . ха 10 1t | 10 ИП 6 7 3 | February and Augus: 10 10} 
6,00 19 1 /) Do. ference 10 per Cen. . xd 164 17} 163 174 5 14 3 " ; к A 
12,981 5 2/0 | Direct Spanish (Ordinary) ) 6 | 4 811 | April and October. 2 
6,000 6 10/0 Do. 10 per Cent. Cumulative Preference .. 10 11 | 10 11 41210 ee 
480,000 50 44% Do. per Cent. Debentures .. = =.. = = — - 105% 108% 105% 108 4 50 January and July - ә - 
710 20 8/0 | Direct Un States Gable is 114 12 lij 12 5 8 4 |Jan., Apr., July, Oct 11H Iu 
£120,000 100 42% | Direct West India Cable 432 Reg. Deb. (red) . 103 106 | 108 108 4 6 8 z 
£4,000,00 | Stock ЖАШАН COO сво оваа. гате бабла was 172 177 172 177 819 2 | Jan., Apr., July, Oct.| 1764 17 
£1,295,00 Btock 17/8 Do. 8j per Cent. Pref. Stock 104 107 104 107 8 5 5 * * 106 105 
61,482,26-| ovock < ". A Cent. Mort. Debeuture St.- (red.)) 124 1?8 124 121 8 2 6 | May and November 126 124 
900 100 5 ae B Cent Nebentures. 1899098 ..,., 101 104 wi 104 417 0 | February & August ә ^ 
,000 | Stock 8/9 Do. Provisional Certificates 50% paid........ 53 56 54 57 Y Ф A ч: 
‚090 10 2/6 U Se 173 171 173 171 8 18 11 | Jan., Apr., July, Oct. 171 174 
£329,000 | Stock è Do. á per Cent. Debenture Stock 195 129 125 8 2 4 | February & August x a6 
£16,209 100 5 * Do. бр. с. (Austin. Gov. Sub.) Debs. 190 (reg. ) 101 105 101 105 417 1 | January and July oe "T 
£64,400 100 5% Do. (Bearer үл ИРАН РР ЕРИ 102 105 102 105 &17. 1 " " - - 
435,100 100 *Eastern and 8. can 5 p. с Mor. Bob. 1900 (reg.) 101 105 101 105 417 1 " m - 
керк е: Е S: СО Ыр Н |1! | parr gatege | © | 
Жм Deben 1 иез 103 | 4 e ep ec 
4200, 000 25 AE , [" re Debs. (red.) .. 108% 103% 103% 1(6 815 9 reri November ә ь 
180,227 10 19 Globe ‘Telegraph and „эбен ta ease ee 5. 121 122 121 127 409 Tan an., Apr., July, Oct 12} 124 
180,042 10 t . 6 per Cent. — . 164 17 28 17 3 10 7 17% 16 
150,000 10 5/0 | Great N of Copenhagen ; 29) | 8 710 | January, April, July 3 x 
4150,000 100 57 Do Брег 22e. Debs., 1888 tasne Series В" 100 103 100 103 41710 | March & September - - 
£97,800 100 4i% | Halifax and uda Cable az Ist Mort. Deb. (red)) 101 10 101 104 4 7 0. | June and December — - 
17,000 25 12/6 | Indo-Buropean 1 ч 55 54 57 4 7 9 | May and November 56) а 
£100,000 100 6%  |'London Platino-Brazilian 6 per Gent. Debs., ,1904.| 109 112 109 112 5 7 7 | March & September "T - 
,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) 105 108 106 108 814 3 | Juneand Decem - 
11,389 8 № РИ ME SURE ao CONARI uen dela З 8 5 0 0 | April and October 7 
8,881 |2100 Cert | 6% Submarine Cables Tru —-..| 183 138 | 184 139 469 " " 138 185 
15,609 10 — West African Telegraph . —— © А 2 ә Ра 
400,000 100 5% |* Do. Брег Cent. Debentures (red. - 99 — 102 | ою 102 418 0 | March & September | 10) = 
‚008 2% | — | WestCoast of Ameries ne 2: 4 2 
4150, 000 100 4% Do. 4perCent. Debentures ~...1.-~.. 103 106 103 166 3 16 6 | June and December ep “ 
821 10 0/6 West India and Panama .....——~~—~—~—~—-.. 1 18 14 18 May and November A „ 
84,568 10 6/0 6 per Gent. Ist Preference m = — — —.... 9 10 9% 10 6 0 0 " " 94 9 
4,069 10 6/0 Do. 6per Cent. 2nd Preference ~~... 9 7 9 6 13 4 $ - 
64,269 15 5.0 Western and Brazilian Ordinary mamace - xd 12}  13j 124 122 413 2 | May and November oa ~ 
88,129 н 39 Do. брег Cent. Preferred Ordinary . .. xd 8 8% 8 84 4:8. " " 34 - 
129 7 173 » Do. Deferred Ordinary —........— ~ xd 4 44 4 44 2А " " - - 
£389,521 | Stock 4% Do. 4 per Cent. Debenture Stock . 107 110 107 110 813 1 | June and December * " 
1,168,000 | $1,000 77 Western Union 7% 1st Mort. (Buildi ng) Bos Bonds 1902 E $i 6 7 0 Feb., May, Aug., Nov. КА - 
4158, 100 100 6% Do, 6 per Cent. Sterling Bonds(red.) .. ... 93 103 98 103 5 16 6 | March & September on = 
TELEPHONES. 
000 45 Chil! Telepbone (fully paid) — 23 LH 21 8i 6 € 1 | August „осо & - 
224,850 10/0 144. Consolidated Telephone Const. & Manufacturing iu ^ Á 12 8 8 - — 
28,000 4 Monte Video Telephone 6 per Cent. Preference .. T 7 6 6 | October. „= - 
434,597 5 ations) ous eris es m vo on mt im — 53 51 5% 5} 5 4 4 | February & August | 5 T 
15,000 10 6/0 Do. 6 per Cent. Cumulative 1st Pref. ..... 12 14 12 4 469 " « | R 1 
15,000 10 6/0 Do. 6% Cumulative 2nd Pre 12 14 12 14 46 9 " е — — 
250,000 [] Do. 6% Non-Cumulative 8rd Pre! ........ 6 5 54 4 410 10 i А 68 * 
1,829,471 | Stock | 8}; Do. Debenture Stock E SR) aes 100 193 100 103 8 6 8 | June and December | 1013 . 
,504 1 ОК. || E EANET es DUE EPUM ES à 618 4 | April and October.. - 
, 5 | 6/0 | United River Plate . = — — = = - ‘ 43 4 4 6 6 [eee eee | «4 ih 
$151,738 | Stock 5% Do s per Cent. DebentureStock(red.) . 103 106 104 7 415 5 | June and December " Z 
ELECTRIC MANUFACTURING, &o., COMPANIES. i 
90,000 2 | 1/22 | Brush Electrical Engineering 1 2 | mH 2 800 = 1 1 
90.000 1/24 Do. ё per Cent. Pref. Non-Cumulative ..... оо я & 8 B It - 24, i 
£125,000 | Stock | 447, Do. 4% per Cent. Perpetual Debentare | Stock} 111 118 111 115 319 O | February & August = qx 
£50,000 | Btock | 4427 |+ ро. 2nd Debenture Stock (red.) 10: 105 | 102 105 4 7 о | June and December | i^ 
, 5 5/0 Callender's Cable 8 ue bases Ge Chee ee 1 9} 104 е 7 " Т 10 | * 
£90,000 | Stock | 44% Do. 447 1st Mort. Deb. (red) ............ Hl 3144 | i. 1M 4 п 4 | November and May 1 
800,000 1 97 он Alkali Co. (fully paid) . » 14 18 ii 14 18 516 6 — = uS 
50,000 1 А Chadburn's гыр Telegraph Ordinary . ge là 1 14 1j РР - je 
50,000 1 73 Do. per Cent. Cumulative Prei 1 14 1 14 416 0 Е - - 
32,098 8 5» Orompton and Co. (Nos. 1 to 32,098) ............ Hu 2 1 2 А m = - 
£82,850 100 5X |+ Do. 6% First Mort. Deb. (red.) 91 96 91 96 6 5 10 | January and July - = 
ТИТ" : i 0 Bdlson e Swan United (“А " bare) (Ls paid). 2 24 1 4 Ц : и February & August . E 
’ | 1 è BE DIM) co ce cdwded »k4o34, 44:99 ot oie 4 b " " ° * 
£194,028 | Stock | 47 Do. 4X 2 Debenture Stock (red.) 99 101 99 10 4 0 5 June and December ж - 
17, 5 5% | Edmundson's Electric. Corporation. Ord (fully paid) 5 2 5 54 41011 | Half-yearly ...... * ж 
110,000 2  1/2# | Blectric Construction Co. (Limited) 2 94 23 2 94 412 0 | February & August 23 - 
25,000 3 2/9} Do. 7 per Cent. Cumulative Pre. 2 3} 4 6 2 August 3 ^ 
£111,100 | Stock 4% Do. 47 First Mortgage Deb. (red.) .........| 105 107 105 107 316 2 ex e = 
91,196 1 А Elmore's Patent Copper Depositing __—_—-.. ^ i T 
12,500 10 8/0 | Henley's Telegraph Works xd eu Br MO 20 21 $04 214 6 011 | February & August isl 
“8,000 10 7/0 Do. Cent. Preferences 18 19 18 19 813 s „ " 1 2 
450,000 ! Stoch у 4 Мо Debentare Stock (гей) . 110 115 110 115 818 8 " " e. т 
$0,000 10 fo India Rub Gutta Percha, &., Work 21 #2 11 4 4 811 в i - = 
300, 000 100 ar^ m . 4% First Mortgage ‘Debentures (red.).. . 102 106 1(2 106 815 6 | March & tember — 15 
87,850 1% 12/0 ee ction and Maintenance .. — — . 87 41 87 41 4 6 2 | March and July... 40 
1$150,000 100 NE Um wi. Bp Cent. Bond» (red.) 1800 104 107 | 104 107 414 9 | January and July. | 105 - 
£80,000 b 4/0 Robinson Ordinary ...— — a 7 81 7% 8 417 0 ber A r 
430,000 5 8/0 ih 6% Cumulative Preference ..... . d „ 62 7 429 " ИТ L 
$100,000 | Stock 43% Do. @ First Mort. Debkess ___. xd} 106 108 | 106 10s 818 8 | May and November ~ е 
ELECTRIC RAILWAYS, TRAMWAYS, &o. | 1$ 
12,000 10 a. Risk 1 and Fleetwood "Tramways Vies e aas d eR 17 їз | 19 2) - am 18} 
25,000 10 6х tol Tramways and Carriage >, 211 22 21 22 214 7 * — - 
25,000 10 67 150. % ˙ лә аууз гч А 181 183 13 184 114 1 E e» - 
£90,410 Stock 47 DOs D 121 123 121 123 3 5 1 - А 19 
80,000 10 .. | British Electric Traction Ordinary .............. 16 17 16 17 tA À 163 
10,000 10 2/445 Do, 6% Cum. Pref. (fully pd. & £2.10s. prm. pd.) 12 134 12 134 4 sll ^ 134 - 
£35,250 10 500 Central | гад са Ss Be odd mu cg obese 9 104 93 10} 218 6 | June and December 10 4 
178,308 10 1/93 бо p K Bu. 14 m ee eT ae 53 64 5i 6i 216 6 M А .. 65 
£680,000 | Stock 23% | Clty and 4 London Railway Con, Ordy: — — 65 63 65 68 219 4 | January and July 66 
22,500 10 e Do, Ordinary (24 pald) 1... eo oo em on eo oc г 8 4 3 4 * ES — 
9.251 10 5 Do. 5% Perpetual Preter ene 144 15} 144 186 8 4 6 | January and July .. Е z 
4187,701 Btock 4% Do. 4% Perpetual Debenture .. ~ — = = = = — 184 138 ) 184 186 9 18 10 Мау and November — їй 
20,000 10 6% | Imperial Tramways Ordinary (old £6 shares) .. 164 11 164 1 ‚ 81% 9 | March & September 16} 
10,000 10 6% ( ааны andes “ 15 15 15 1 818 8 " " A 
£70,000 Stock 47 Do.. 414A Dobertura оной sivit nont Y 116 118 3 16 3 T * 
87,000 10 8; Liv erpool Overhead Railway Ordinary ~~ .. 912 102, 100, 105 з 3 9 | February & August 
10,000 10 b Do b2 Preference IM = = «= ——= = ш эш ee ee — 168 15 15 154 8 4 6 *! lv = 
125 000 Stock 47 Do 47 Debent ure PME 108 110 "o ну. 818 1 January and July 
20,000 5 3,8 New General Traction 6% Cumulative Prei- 1 5} 4 5 a а - { 
&540,000 | Stock 37 Waterloo and City 8 =a bm FR =| 109 114 118 116 21210 | June and December 116 и 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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NOTES. 
— de 


Тневе was a record attendance at the meeting of the Insti- 
tution of Electrical Engineers on Thursday last week, to hear 
Dr. Lopcez's Paper on “ Wireless Telegraphy,” the large hall 
at 25, George-street, being so crowded that there were not 
seats for all, although as many as chairs could be found for 
were accommodated at the Council table, irrespective of rank. 
As we are unable to publish more than the preliminary por- 
tion of the Paper this week, we will not anticipate the second 
portion by describing the experiments with which Dr. Lopez 
delighted his audience. It will be sufficient for the present 
to say that, in spite of the alternating current at his disposal 
in the lecture-room being unsuitable for the purpose, 
the lecturer’s practical demonstration of the principle of his 
magnifying telephones was as successful as his theoretical one. 
We look forward to a most interesting discussion next 
Thursday. In addition to Mr. Eversnen’s Paper, and some 
promised experiments by Mr. Рвкксе and Prof. Fiemme, we 
shall expect Mr. WMTERZAD (who was present at the reading 
of the Paper) to make a spirited defence of his own mathe- 
matical treatment of the screening effect of sea water. Those 
interested in this part of the subject will find the official 
abstract of Mr. Wurrenkap's Physical Society Paper, and of the 
discussion thereon, in The Electrician, Vol. XXXIX., p. 288. 

3 

Dr. Горсе referred to three chief methods of electric space 
telegraphy. He was probably aware of some experiment:, 
recently made with ultra-violet light by Dr. ZicklxR in 
Brünn, but perhaps did not think them of sufficient 


importance to mention. On the same day as Prof. Lopcz's 


demonstration before the Institution of Electrical Engineers 
an account of some further experiments by Prof. ZICKLER 
appeared in the Elektrotechnische. Zeitschrift. We give an 
abstract of the article in another column, and it will be seen 
that he has now succeeded in overcoming distances of nearly 
a mile with comparatively simple apparatus. As we remarked 
on the publication of Prof. ZickrEs's first series of tests, the 
method may prove of practical value for signalling from 
lighthouses and lightships already equipped with electrical 


projectors. 
— — 


Tux remarks in our last issue as to the harm caused by the 
non- delivery of plant in certain central stations have given 
rise to considerable comment and discussion, and in order 
that both sides of the question may be heard we have 
no hesitation in publishing in another column a communica- 
tion written from the contractor's standpoint. Manufacturers 
have undoubtedly many difficulties to contend with in being 
obliged to depart from standard designs to the extent often 
required of them, and in being under the obligation to com- 
plete such special plant in an extremely short time. Of course, 
we should refuse to entertain any insinuation to the effeot that 
such obligations are accepted without a reasonable conviction 
that they will be fulfilled. When, however, contractors 
are prevented by outside circumstances (as, for instance, 
strikes) from delivering the plant within the time specified, 
they should refrain from fixing any new time-limit unless 
they are absolutely certain. of being able to keep within it. 
It is true that the uncertainty as to whether other tenders out 
for consideration will be accepted or not renders difficult an 
estimate of the time required for the completion of any par- 
ticular contract, but it must be remembered that if such esti- 
mates are made on the basis of the usual number of hours. 
worked per diem, unforeseen contingencies can usually be met 
by overtime and night-shifts. 

ups 

Wumen many causes contribute to an unwelcome result, 
there is generally great difficulty i in apportioning the blame and 
in differentiating between the primary and secondary causes. 
In the particular case in paint, the resident engineer places 
the blame on the contractor, and the contractor retaliates by 
censuring the consulting engineer, the resident engineer, or 
a sub-contractor. We have already insisted on the extreme 
importance of caution on the part of managers of central 
stations in adding new connections to their mains before they 
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are absolutely certain that they can be efficiently supplied 
during the period of heaviest load. Во far as fogs and the 
shortness of days in winter are concerned, no alteration can 
be made to existing conditions, and in consequence it behoves 
the contractor and the resident engineer to work together to 
remedy the present condition of affairs and prevent its recur- 
rence. The harm done to electric lighting by the recent 
inefficient supply is by no means imaginary, and it must not 
be allowed to extend further. 


— — 


Iw reference to this subject, Mr. F. A. Nxw rox, the 
resident engineer at Edinburgh, informs us that the deficiency 
had already been made good before the appearance of the Notes 
in our last issue. The seriois difficulties under which the 
station was working have been overcome after much exertion, 
and since November 25th current has been supplied at the 
normal voltage, although the load is considerably increased. 

E 

Ir, however, the electric light in Edinburgh has resumed 
its normal brilliancy, those of our readers working in the 
English metropolis know to their cost that the voltage in this 
city has recently not been up to the mark. The reason given 
for this is again dilatoriness on the part of the contractors. 
Five new boilers have recently been erected, two of which 
have been in use for some time, and а third was to be put in 
operation on Wednesday evening. There has been consider- 
able delay in the delivery of the steam pipes for these, and 
although they have been on order since last August, two 
boilers are ready bricked up, and still waiting to be conneoted. 
A sufficient number of alternators is running, but the difficulty 
is to get an adequate supply of steam at full load. 


— 


Wx report in another part of this issue the proceedings 
of the Court of Common Council on the presentation of a 
petition from the Charing Cross and Strand Electricity Supply 
Corporation, signed by 5,000 ratepayers, praying the City 
authorities to give their consent. to that Corporation being 
granted a Provisional Order by the Board of Trade. The 
Charing Cross and Strand Corporation are to be admired 
for their persistency; but, so far as the Corporation is 
concerned, only one answer can be given to them and to 
the other companies who have begged for consent. Although 
not brought out in the Savory libel suit, the conclusion of 
which is given in another column, it is a fact that, by their 
agreement with the predecessors of the City of London 
Electric Lighting Co., the City authorities are precluded 
from concurring in any other company’s application for 
a Provisional Order until the year 1911, when the contract 
for private lighting expires. After that time, the Corporation 
may itself enter into competition or give its consent to the 
application of other companies, the City of London Company 
retaining its Provisional Order for the usual term of 49 years. 
The report of an important meeting of the Commissioners 
of Sewers, at which one of the contracts with the Brush 
Company was considered, and the recommendations of the 
Streets Committee agreed to, will be found in Vol. XXIV. 
of The Electrician, p. 528, but unfortunately all the meetings 


could not be reported at the time owing to the Commissioner 
occasional habit of discussing the electric lighting questax 
with closed doors. The argument advanced during ыга 
debate, that, in view of the evidence in the recent 


suit, the agreement is null and void, does not do credit i 
originator. 


— 157% 

In a Paper on Meters and Systems of Charging fo. 
Electrical Energy,” recently read before the Institution of 
Engineers and Shipbuilders in Scotland, by Mr. Wri 
Arnot, the author expresses the opinion that ‘‘ a consumer 
could refuse to pay a disputed account that was not rendered 
from a meter duly certified by an electrical inspector.” 
Although Mr. Авмот prefaces this opinion by a statement 
that he does not profess to be a lawyer; yet, coming from 
one who has had special opportunities in connection with the 
important office he has held of accurately informing himself on 
this subject, it naturally calls for some attention. 


— — 


Fon a good many years after the issue of the first Provisional 
Orders, with the single exception of the Shallenberger meter 
for alternating currents, certified in October, 1891, for limited 
use by two companies in London, there was no certified meter 
in existence. It was not until October, 1896, when the 
Ferranti and Hookham meters were approved by the 
Board of Trade, that any meters were generally available to 
meet the requirements relating to certified meters stated in 
Provisional Orders. No alteration was made in the form of 
Provisional Orders consequent upon the approval of these 
meters, and, unless Mr. Arnot contends that the mere act of 
approval altered the law, he must be prepared to maintain 
that down to 1896 no consumer need have paid anything for 
the current supplied to him. He has evidently overlooked 
the fact that the clause he quotes requiring the supply to be 
ascertained by a certified meter contains the qualifying words, 
“except as otherwise agreed between the consumer and the 
undertakers.” He also appears to ignore another fact, 
namely, that the choice of a meter is a consumer's matter. 
The consumer may either fix his own meter, or call upon the 
undertaker to supply one at his expense. If he takes neither 
of these courses, but accepts an uncertified meter, the infer- 
ence must be that he has agreed to pay for the supply upon 
this basis. 
| — 

Waar seemed at first sight to be anomalous when these 
Provisional Orders came out was. that apparently the con- 
sumer might at any time have called upon the supply 
company td provide him with a certified meter. The 
position at the present time seems to be just the same, 
except that if the consumer thinks it worth while to demand 
a certified meter the Undertaker must supply it, which is 
rendered more easy by the addition in July last of the Aron 
meter to the certified list; but so long as he is content to 
go on with whatever meter has been supplied to him, the 
consumer must be assumed to have agreed to accept its 
records, subject, of course, to verification in case of 
dispute. | | 
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Personal.—The Shah of Persia has conferred the Second Class 
of the Order of the Lion and the Sun upon Mr. T. W. Strat- 
ford-Andrews, a Director of the Indo-European Telegraph Co. 

Cable Interruptions and Repairs.— 

| Date of Interruption. 


St. Louis and Noronha Oct. 17, 1898 
Para—Maranham Nov. 15, 1898 


International Telephony.— Frankfort, Brussels, Antwerp 
Liége and Verviers are now connected telephonically, and 
another international line has been opene i between Frankfort 
and Basle. 

Personal.—The Marquis of Tweeddale attended at Windsor 
Castle last week, when Her Majesty conferred on him the 
honour of Knighthood and invested him with the Insignia of 
the Order of the Thistle. 

Long-Distance Telephony.—-A long-distance telephone line, 
said to be the longest in the world, has just been established 
between Bar Harbour, Me., and Austin, Tex. It is 2,600 
miles long and will soon be open to tbe public. It will 
connect New York, Washington and all the larger eastern 
cities of the United States. 

Central Technical College.— The following is the list of 
scholarships awarded in connection with the session 1898-99 
of the college :—Clothworkers’ scholarship, £60 a year, to 
A. J. Cook; Mitchell scholarship, £50 a year, to R. H. Collins; 
John Samuel scholarship, £80 and free education, to F. С. 
Hounsfield ; Institute’s three studentships, to R. H. Buckie, 
A. W. Harrold and W. H. P. Brounger. 


Date of Repair. 
Dec. 12, 1898. 


The Northampton Institute.— The members and students. 


of this Institute held their first annual conversazione on 
Friday evening last, when the prizes and certificates were 
distributed by the chairman of the Governing Body. An 
extensive programme had been arranged, and among the 
lectures given was one by Dr. Mullineux Walmsley on ** Wire- 
less Telegraphy," and another by Mr. C. V. Drysdale on 
„Colour Photography." There were also the usual demon- 
strations in the various laboratories and workshops. 


An Automatic Telephone Exchange for Glasgow.—We hear 
that a contract is being entered into for the erection of an 
automatic telephone exchange for 25 instruments in the 
municipal buildings at Glasgow. This is being done as an 
experiment, and we hope that a full account of the cost of 
erection and maintenance will, in due course, be published, 
so that a comparison can be established with the cost of a 
manual exchange. The results of the test, whatever they 
may be, will not be applicable to the problem of a 5,000- 
subscriber exchange. 

The Royal Society—Among the Papers down for reading 
yesterday were the following :—(1) “ Application of Liquid 
Hydrogen to the Production of High Vacua and their Spectro- 
scopic Examination.” (2) “ The Boiling Point of Liquid 
Hydrogen under Reduced Pressure, by Prof. Dewar, F. R. S.; 
* Tonic Velocities,” by Prof. O. Masson; Note on the 
Densities of Atmospheric Nitrogen, Pure Nitrogen and Argon,”’ 
by Prof. Ramsey, F.R.S.; “ Тһе Preparation and Some of 
the Properties of Pure Argon," by Prof. Ramsey, F.R.S., and 
Dr. Travers; The Action of Magnetised Electrodes upon 
Electrical Discharge Phenomena in Rarefied Gases ” (pre- 
liminary note), by С. Е, S. Phillips. 

The “ Financial News on Telephony.—The Financial News 
of Dec. 12 contains a well-written description of the 
“Avenue” exchange of the National Telephone Co. Our contem- 
porary had, in a previous issue, reviewed the company’s service 
in a critical spirit and offered suggestions for its improvement. 
The National Telephone Co.’s good-humoured reply was an 
invitation to visit an exchange and view the system in opera- 
tion, with the result that a readable account of the visit has 
appeared in the columns of the Financial News. On the other 
hand, although our financial contemporary has now no doubt 
explained to the officials in person its proposals for bettering 
the service, no marked improvement has since been noticeable. 

Patent Amendments.— Application has been made to amend 
patents Nos. 8,607 of 1894 and 28,289 of 1897. Both patents 
relate to forms of automatic telephone exchanges, the former 
having been communicated from Chicago by A. E. Keith and 


the latter by the Strowger Automatic Telephone Exchange. 
Particulars of the amendments desired will be found in the 
l'atent Office Journal of December "7th, and notices of oppo- 
sition must be lodged by January 7, 1899. "The reason given 
for the desired amendment is that the patentee is advised that 


some of the claims as originally drafted are capable of being 


interpreted too widely, and that he desires to restrict them to 
the invention described. 


Society of Engineers.— The forty-fifth annual general meet- 
ing of this society was held on December i2th, at 17, Victoria- 
street, Westminster, S. W., for the election of the Council and 
the transaction of other business. The chair was occupied 
by Mr. Worby Beaumont, president. Mr. John Corry Fell was 
elected as president and Mr. George Burt as hon. sec. and 
treasurer for 1899. It was announced that owing to pressure 
of private business Mr. Pryce Cuxson had been compelled to 
resign the secretaryship of the society. Mr. Perry Е. Nursey 
was appointed to fill the vacancy, and will take office on 
January Ist next. The following were elected honorary mem- 
bers of the society :—Sie J. Wolfe Barry, Prof. A. В. W. 
Kennedy, Mr. W. H. Preece, and Mr. Alexander Siemens. 


Wiring Rules and Officialism in Germany.—As we mentioned 
in our issue of November 4th, the safety regulations issued 
by the Verband Deutscher Elektrotechniker have been officially 
recognised by the German Government. The result of this 
recognition was that they were circulated to the heads of the 
police departments of the various government districts io 
serve аз а technical guide to them. These officials seem to 
be of opinion that the regulations are to be retrospective, and 
have already in one case forced the owner of an installation 
to execute extensive alterations in it, although it had been 
running without a mishap for six years, and although experts, 
whose opinions were taken, declared it to be free from any 
danger of fire. The matter has been brought to the atten- 
tion of the Verband. As is rightly pointed out by the Elektro- 
technische Zeitschrift, if the regulations are to be retrospective, 
thousands of installations, which were in existence before the 
appearance of these rules, will have to be entirely remodelled. 


A New Belt-Driven Arc-Lighting Plant.— The plant recently 
installed by the municipal authority of Chicago for the arc- 
lighting of the northern and north-western districts of that 
city is a fine example of the survival of belt-driven plant in 
the United States. In this case, however, the particular 
method of driving used has several points in its favour. The 
nightly load on the station is now 866 arcs of 2,000 nominal 
candle-power, burning from dusk until daylight. The follow- 
ing particulars are from the Western Electrician :—The 
building is of brick, and there is a brick partition wall between 
the two rooms. The floors are of concrete. The stack is also 
of brick, 100ft. high and octagonal in shape. There are four 
tubular boilers of 100 н.р. each, equipped with Roney auto-: 
matic stokers, one 500 н р. water-tube boiler and two 1,000 н.р. 
siphon condensers. Soft coal costing $2.02 a ton is burned, 
and the feed water is taken from the city mains. In the engine 
room there are two vertical compound condensing engines, 
rated at 600 н.р. each, which drive directly on a counter- 
shaft extending the length of the room, and the dynamos are 
belted to this shaft on each side. The shaft is provided with 
three friction clutches—one at each engine and one in the 
middle. Thus either engine may drive its adjacent half of 
the shaft or the whole line. Five of the dynamos are 
150-lighters, made by the Western Electric Co., and the other 
three are Brush machines of 100 lights capacity each. The 
dynamo leads to the switchboard are laid in iron pipe under 
the floor,.and all the outgoing connections from the board are 
underground. The switchboard is of white marble, with 
Western Electric instruments and plug switches. It is 
arranged for 10 dynamos and 10 circuits, to provide for exten- 
sion. The new machinery in the plant cost about $37,000, 
and Mr. Е. B. Ellicott, the city electrician, who laid it out, 
says that the cost of labour for running the station and trim- 
ming the lamps is $1,088 a month. The lamps are placed 
on the regulation side-arm poles adopted by the city, and have 
single carbons 14in. long and zin. in diameter. A force of 
10 trimmers is employed. 
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Interruption to Supply at Cardiff.— At about 5:45 p.m., on 
Tuesday, the 6th inst., the supply at Cardiff was interrupted, 
and although the failure only lasted for about five minutes, it 
affected the whole of the system. There were running on the 
mains at the time a 300 kilowatt Ferranti flywheel alternator 
and two 40 kilowatt Paxman-Siemens sets. Some water lying 
in the receiver of the Ferranti plant was carried into the low- 
pressure cylinder, where, the clearance being only about 8 per 
cent., it produced a loud report, and the men in charge think- 
ing something had been carried away, shut off steam and ran 
up the two spare 180 kilowatt sets immediately. There was 
nothing the matter with the Ferranti plant except that the 
trap on the receiver did not appear to have been working freely 
at the time. 

Recently Expired Patents.—During the month of November 
three patents of considerable interest to electrical engineers 
have expired. The first is No. 14,728, taken out by the Hon. 
C. A, Parsons on November 7, 1884. It describes a special 
arrangement of the armature of an electric generator, a form 
of commutator, and also a method of electrical governing. 
The second is No. 14,954, of 1884, in which Mr. James 
Radcliffe describes a simple clip attachment to the handle of a 
single needle block" railway signalling instrument, by 
means of which the handle is locked in the vertical as well as 
in the diagonal positions, and the unlocking of the handle is 
facilitated. Finally, No. 15,648, of 1884, granted to William 
Mather, John Hopkinson and Edward Hopkinson for “ Im- 
provements in dynamo-electric machines,” illustrates types of 
single and double magnetic circuit bi-polar machines, and 
claims а simple method of letting the wrought-iron poles of 
the field magnets into the cast-iron pole-pieces, and the use of 
polar extensions of small area. 


Electrical Advances in Japan.—The second electric railway 
undertaking in Japan is the Hoshu electric railway, which 
will run from Beppu to Oita, in Kyushu. Work was sus- 
pended for a while owing to financial difficulties, but these 
have now been overcome and the construction is steadily 
advancing. The contract for all materials was let to the 
Saiga Electric Co. of Kyoto, which Company in turn ordered 
the following pieces of main apparatus: Two Lancashire- 
type boilers of 160 н.р. each (made in Japan); one 160 н.р. 
McIntosh and Seymour high-speed engine; one six-pole 110 
kilowatt General Electric railway generator ; 10 No. 21 Brill 
trucks and 20 25 u.p. railway motors. The engineers in 
charge of the work are Mr. H. Maki and T. Saiga, president 
of the Saiga Electric Co. A striking example of modern 
industrial processes surrounded by the quaint beauties of old 
Japan is the case of the tobacco factory of the Murai Brothers 
Co., in Kyoto. In this factory the electric distribution of power 
is used, the amount being 200 н.р., and upon its tower has 
recently been placed a large searchlight. The Electrial World's 
Japanese correspondent adds the information that the present 
name for the searchlight in Japanese is “ tan-kai-to,” which 
means the lamp which shines over the sea in the night, this 
form of apparatus having been first used in the navy, but 
hereafter, on account of its adoption on land, the name will 
probably be changed. 

A New Source of Carbon for Carbide Furnaces.—The Ottawa 
correspondent of the New York Electrical World states that 
Prof. V. L. Emerson's invention for the conversion of saw- 
dust and saw-mill refuse into commercial products was 
recently tested before a large gathering of the prominent 
lumbermen and citizens of Ottawa, among whom were several 
members of the Dominion Government. The machine gets 
its fuel from the gas obtained from the sawdust, so that the 
process is à continuous one. It runs automatically. First, 
the sawdust goes through a drying process by having all the 
excess of heat contained in the burnt gases forced through the 
sawdust in a drying kiln. Then this sawdust is carried by an 
elevator to the top of the retort, and by means of an automatic 
feed is supplied to the machine as required. The retort is an 
upright iron cylinder, between 15ft. and 206. high and about 
Sft. in diameter, surrounded by brickwork. Within the retort is 
а series of hoods on a central hollow revolving shaft, which 
has porforations under the hoods. The various gaseous 
products escape through the lower end of the retort, where 


the liquid products are condensed and separated, emerging 
through two outlets. At one outlet passes off a wood creosote 
product, which can be utilised for a variety of purposes, and 
from the other crude pyroligneous acid, from which can be 
prepared wood alcohol, acetic acid and various other products, 
The gases pass through a purifying process, and after being 
highly heated are forced through the sawdust as it passes 
down the retort. The excess of gases passes into the furnace, 
supplying heat, which is practically sufficient to carbonise the 
sawdust in the retort. Thecarbon prepared from the sawdust 
passes out through an opening for the purpose at the lower 
end of the retort. The remaining product is a pure form of 
carbon, which, it is claimed, makes. especially pure acetylene 
gas if used in carbide furnaces. 

Röntgen Society.—The meeting of the Röntgen Society, held 
on Tuesday, Dec, 6th, at the Medical Society's rooms in Caven- 
dish-square, was wholly devoted to discussing the important 
question of ‘‘ Dermatites in Relation to X-ray Work.” Two 
short Papers were contributed on this subject by Dr. Walsh 
and Mr. Payne, and the discussion centred itself mostly 
around certain points raised by the writers. It will be 
remembered, that, some time ago, the Réntgen Society issued 
a number of circulars to its members and others interested, 
with a view to obtaining in a tabulated form any accounts of 
authentic cases of dermatites which had been produced by the 
"rays," and at the meeting, the results, so far obtained by 
this means were laid before the members. The general con- 
clusions arrived at were :—(a) that highly exhausted focus 
tubes are less liable to produce X-ray burning than are 
oft“ tubes; (ò) that the ill-effects of the rays are prevented 
by a layer of clothing; (c) that the actual cause of 
the burning (so-called) is still uncertain and may b 
due to either the heat emitted by the tube when ш 
action, the cathode rays, the X rays, or by the brush 
discharges taking place at the terminals of the focus tube 
Dr. Holland, of Liverpool, reported some very interesting 
experiments in which certain troublesome ulcerous conditions 
had been apparently completely cured by the application of 
the X rays to the affected area. There is evidently a gresi 
deal yet to be done in connection with this question and the 
efforts on the part of the Róntgen Society will, it is hoped, in 
the end throw some further light upon the problem. Whsi 
seems to be most needed is a really properly carried ou 
experimental investigation into the whole subject—s та 
which might well be undertaken by a committee composed 0 
medical and physical experts, and nominated very appropriately 
by the Röntgen Society itself. 

.. ———Á— 


MEETINGS OF SCIENTIFIC SOCIETIES, Ac. 


(To-day) FRIDAY, December 16th. 
Nortu-East Coast INSTITUTION OF ENGINEERS AND Bree Р 
7:40 p.m. General Meeting in the Lecture Hall of Ње Sunder 
Literary Society, Fawcett-street, Sunderland. 
INSTITUTION OF CIVIL ENGINEERS. ый 
8 p.m. Students’ Meeting. Paper to be read: The Kentish 10 
Widening, Midland Railway,” by Walter Daniel. 
SATURDAY, December 17th. 
INSTITUTION OF JUNIOR ENGINEERS. 
11 a. m. Visit to Messrs. Yarrow's Works, Poplar. 
TUESDAY, December 20th. 
| INSTITUTION OF CIVIL ENGINEERS, — «Тм 
8 pm. Ordinary Meeting. Paper to be further discussed: р 
Ventilation of Tunnels and Buildings,” by Francis For. A 
to be read, time permitting: “High Speed Engines,” by J. H- 
Dales. ; 
9:15 p.m. Special General Meeting of Corporate Members to consider 
aud, if approved, enact a Supplementary By-law. 
WEDNESDAY, December 21st. 
RoyaL METEOROLOGICAL SOCIETY. — T 
7:30 p.m. Ordinary Meeting at the Institution of Civil Engin 
Great George-street, Westminster, S.W. 
Roya. MricROSOOPICAL Socisrty. 
7:30 p.m. Meeting at 20, Hanover-square, W. 
THURSDAY, December 22nd. 
INSTITUTION OF ELECTRICAL ENGINEERS. ads 
8 p.m. Ordinary General Meeting, when Mr. S. Evershed will ae 
Paper on “Telegraphy by Magnetic Induction. The S UE 
on Dr. Lodge's Paper (“Improvements in Magnetic р Ww 
graphy ") and on Mr. Evershed's Paper will be open duis 
Dr. Fleming and Mr. Preece, with experimental demonstra 
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THE WATER-POWER INSTALLATION AT PADERNO.* 
BY G. SEMENZA. 
(TRANSLATED BY JOHN R. DICK, B. sc.) 


The Paderno-Milan power transmission scheme was not 
the first of its kind, but it was a noteworthy event in the elec- 
trical world when the designs for it were got out, and 
the works actually commenced. There have been installations 
previously of greater power, but where the energy was trans- 
mitted over shorter distances, and there have been instances 
of the transmission of a few hundreds of horse-power, over 
considerably longer distances ; but there has not been in exist- 
ence up till now an installation in which 18,000 н.р. is trans- 
mitted to a distance of 20 miles. There has not existed, and 
perhaps there does not exist to-day, another installation so 
complex and so varied in its applications. Polyphase systems 
had not then received the sanction of practical experience, 
and extra high pressure were only in the experimental stage. 
Much uncertainty thus prevailed upon every point of the 
problem. 


which was to create a navigable channel parallel to the rapids 
of the river Adda. This regulator was formed of a weir and 
а pair of large gates which regulated the admission of water 
to the canal. Advantage was taken of this existing work to 


facilitate the new; but in order to convey 10,000 gallons of 


water, neither the height of the weir nor the section of the 
canal was sufficient. Accordingly the weir had its upper part 
rebuilt from that point, and the channel was enlarged from 
90ft. to 48ft., so as to be able to convey 10,000 gallons with 
a velocity of 4°5ft. per second. The length of this enlarge- 
ment is 750 yards, that is to say, for the first section of the 
Naviglio and up to the point called Conchetta. At this point 
is the regulator of the new canal, a building which permits 
the passage of the water by means of seven openings furnished 
with sluice-gates operated by hand. 

A few yards below this, the canal, leaving on the left the 
Naviglio which rune along the picturesque valley of the Adda, 
enters a tunnel of 115 yards long, from which it emerges 
into а deep trench 26ft. wide and 278 yards long. Then 
follows a second tunnel of 802 yards, a second trench of 385 
yards, and finally the last and longest of the tunnels, which 
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Paderno Generating Station. 


For these reasons, the design of the plant at Paderno was 
& work of the greatest interest, and I hope to day to be able 
io give youa clear and complete idea of all the reasons which 
determined the choice of each of its components. Each point 
was thought out and chosen with that spirit of caution and 
striving after [perfection, which we of the Old World—as 
opposed to American engineers—are accustomed to carry into 
new and daring enterprises. And here, I must mention, with 
gratitude and respect, the late Prof. Galileo Ferraris, who 
devoted so much care and thought to this enterprise. He was 
our adviser on the most difficult points, and in the day of 
Buccess his name should not be forgotten. 

As regards the hydraulic portion of the installation the 
technical journals have already published full partrculars. 
Still, I think it will be useful to give a short résumé of the 
general arrangement of the works, which are of such import- 
ance in determining the success of the undertaking. 

Several hundred yards down stream from the famous bridge 
of Paderno, there has existed for about two centuries the 
canal.regulator of the Naviglio of Paderno, the object of 


* Lecture given before the Milan section of the Associazione Elettro- 


tecnica Italiana, 


measures 1,100 yards. This makes altogether a length of 
2,448 yards. The volume of water has a cross-section of 
180 sq. ft., and for the delivery of 10,000 gallons the velocity 
is 8:0ft. per second. The last tunnel terminates at a point in 
the valley, where the banks, receding from each other, open 
out into à wide space, and where the configuration of the land 
lends itself admirably to the development of works for utilising 
the energy. An ample penstock collects the water which 
emerges from the tunnel, and allows the motion to be 
gradually reduced in order to pass under the sluice-gates 
and to enter the pipes with a velocity of about 8:36. per 
second. On the left of the penstock is the head of the weir, 
which has to be large enough to dispose of 11,440 gallons of 
water. It is formed of a flight of steps, 95ft. high and 98ft. 
wide. The mass of water which runs down it is thus divided 
and broken up, until the enormous energy it possesses is 
entirely spent. 

The pipes which convey the water to the turbines are seven 
in number, and are of 6:9ft. diameter. They are made of 
riveted steel plates, whose thickness is 0:3151п. to 0°472in. 
These pipes are laid to suit the natural slope of the ground, 
and are 215ft. long. At the top a sluice-gate, electrically 
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controlled, shuts off the admission, and at the bottom a | point where the discharge from the turbines reaches it, in 
butterfly valve prevents the flow of the water towards the | times of drought this section of the river would be practically 
turbine. From the turbine the discharge takes place into a without water, and would not permit of navigation. The 
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Auxiliary Regulating Motors, Ganz type. 


wide tail-race, which does not communicate directly with the 
river, but with a canal which is a prolongation of the Naviglio. 
As the latter re-enters the river about 648 yards above the 


prolongation of the canal of the Naviglio enters the Adda 
about 438 yards below the point of discharge at a bend of the 
river very opportunely chosen, and thus returns to the Adda 
the water which, instead of uselessly consuming its energy in 
erosive action on the rocks and in heat, is transformed into 
another form available for commercial purposes. 

The delivery in times of drought is 10,000 gallons. The 
net fall in the dry season is 94:5ft. In times of flood this is 
reduced to 81°6ft. It is therefore necessary in order to have 
the same average power, whatever the height of the water, to 
increase the delivery in proportion as the fall diminishes, and 
an easy calculation shows that in times of flood this will 
have to be 11,500 gallons. All the canals, accessory works, 
turbines and tail races are designed for this maximum 
delivery. The power, represented by 10,000 gallons of water 
per second with a fall of 94:5ft., is to 17,300 н.р., which, with 
a turbine efficiency of 75 per cent., gives nearly 13,000 н.р. 
actual output. In dividing this power into generating units, 
it must be remembered on the one hand that the efficiency of 
each machine increases with the increase of power, and, on 
the other hand, that the number of groups should be such 
that the breaking down of one should not, in practice, be a 
serious inconvenience. Accordingly it was divided into six 
units of 2,160 н.р. each, while a seventh was added as reserve. 

Considering the great variability in the level of the tail- 
race, it was necessary to have recourse to suction turbines. 
The part of the fall which acts by pressure is 75ft., and that 
by suction is 19:5ft. in times of greatest drought, and 6-Gft. 
in times of flood. With such a division of the fall it is 
possible to keep the floor of the dynamo room above the level 
of the highest flood, which is & matter of great importance. 
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The manufacture of these turbines, which (with the exception 
of those of Niagara) are the most powerful made up till now, 
was entrusted to the firm of Riva, Monneret and Co., of Milan, 
after a competition in which the best European firms took 
part. 

The turbine is of the inward-flow type with twin wheels. 
The blades have a curved surface of a somewhat complex 
shape. As has been said, it acts by suction, hence the wheels 
always work submerged. The water enters laterally into an 
annular casing, 10ft. diameter, made of steel plates, which 
encloses the arrangement of distributors and wheels, and it 
leaves by the suction pipe fixed in the concrete of the founda- 
tion. As can be seen from the drawing, the bearings are 
entirely outside the water chamber, so that they may be easily 
examined when the machines are running. Тһе regulating 
shutter is a ring forming part of the distributor; when a 
rotatory motion is communicated to it, the guide blades open or 
close the admission ports. With this system, all the ports of 
both wheels are shut simultaneously, and the shock on the 
shaft is practically nullified. These turbines make 180 revo- 
lutions per minute, and each has a maximum capacity of 
1,916 gallons per second. The efficiency guaranteed by the 
maker 18 78 per cent. for a given fall and volume of water, 
hence, in this 22 per cent. loss, is comprised that due to 
friction in the pipes and, bends. The whole of the turbine is 
easily taken apart, a most valuable feature in an installation 
whose working should never be interrupted. The governor, 
which regulates the rotation of the shutter, is of the Ganz 
type, the variation of speed allowed being 2 per cent. during 
normal running, and 4 per cent. for 25 per cent. variations of 
load. In order to facilitate running in parallel, the Siemens 
system for varying the speed of the governors will be 
employed. This simply consists of a small motor worked from 
the switchboard, which stretches or releases the spring 
opposed to the conical pendulum governor. By this means 
the switchboard attendant can adjust the speed of each 
turbine—or their load if running in parallel—by simply 
pressing a button. The turbine is connected to the alternato 
by means of an elastic coupling. | 


(To be continued.) 


SUPERHEATED STEAM AND ITS APPLICATION ON 
STEAM ENGINES.* 


BY PAUL SCHOU. 


The subject I have the honour to lay before you to-night is 
scarcely new to you, England being the first country where experi- 
ments were made, as long as 40 years ago, to use superheated steam 
in steam engines. The economy obtained at that time was not 
very great, as only moderately superheated steam could be 
employed, owing to the difficulties in lubricating the working parts 
of the steam cylinders, which could not be overcome as the lubri- 
cants then used became useless when they came into contact with 
steam of & high temperature, consequently the steam engine did 
not work satisfactorily. It was, therefore, soon found that other 
means would have to be adopted to utilise the steam more econo- 
mically—this was done by gradually increasing the steam pressure 
and expanding the steam in more than one cylinder. The economy 
far exceeded the results obtained by the: first experiments with 
superheated steam. This latter process was, therefore, left alone 
for many years, and it is only lately that the question of using 
superheated steam has again come to the front, after it has been 
found impossible with a triple, or even quadruple engine, to gain 
any higher economy worth speaking of. 

Before describing the application of superheated steam, allow 
me to explain the reason why we cannot, when using saturated 
steam, utilise the heat to greater advantage than we already do now. 
The reasun cannot be tound in the construction of the steam 
engine, which has been carried out to perfection, but it must be 
found in the nature of the saturated steam itself. The great draw- 
back in using saturated steam as a driving power is, that its range 
of temperature is very limited. On the one side, to raise the tem- 
perature of steam we have a rapid increase of the steam pressure, 
and, on the other hand, we cannot lower the temperature of the 
steam below the temperature of the condenser. Quite apart, how- 
ever, from these drawbacks, practice shows us that the heat cannot 
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be transformed into work without great losses. These losses take 
place principally in the steam cylinder, a part of the steam being 
condensed when coming into contact with the cylinder walls. The 
lower the mean temperature of the cylinder walls and the tempera- 
ture of the steam leaving the cylinder, on the one side, as agai 
the temperature of the admission steam on the other side, the 
ter are the losses by initial condensation. The earlier the 
cut-off is, the more the losses increase, as the admission steam only 
heats a smaller part of the cylinder walls, that is, the mean tem- 
perature of the cylinder walls is lowered, consequently, a larger 
percentage of the steam is condensed during the expansion period. 

Through this exchange of heat between the steam and the 
cylinder walls, twenty per cent. of the heat is lost without doing 
any work, even in the best existing engines, but this loss very often 
amounts to fifty per cent., and more iu ordinary ines. To 
minimise these losses two methods have been employed, viz., the 
fixing of a steam jacket round the cylinder to raise the temperature 
of same, and expanding the steam in two or more cylinders, so as 
to reduce as much as possible the difference of temperature between 
the steam entering and leaving the cylinders. 

A third method remains, viz., to superheat the steam by adding 
so many units of heat above those contained in saturated steam, so 
that (a) the ratio of sensible heat to total heat may be increased, and 
(b) considerable reduction of temperature may occur in the cylinder 
before reaching the point where condensation commences. The 
theoretical gain due to (a) is expressed by the formula 

T, -T; 
1 
The gain due to (b) is no less important, though it cannot be so 
simply expressed. 

Heat is transmitted from steam to water with such rapidity that 
the late Мр. P. W. Willans was disposed to attribute the phenomenon 
of initial condensation almost entirely to the presence of water; 
whether this theory be correct or not, the fact remains that the 
adoption of a high degree of superheat practically eliminates initial 
condensation. The exposed surfaces of iron remain and the steam is 
there as usual, but there is no water for the simple reason that the 
walls of the cylinder are maintained hotter than the saturation 
temperature of the steam in contact with them. 

The practical effect of (a) and (b) taken together is as follows :— 

A triple expansion engine, working with 180lbs. steam-preasure, 
may, under favourable conditions, produce one н.р. with 12$lbs. 
of steam. The same steam superheated 150 degrees Cent. will, in 
a compound engine, produce one H.P. with 8jlbs. of steam ; the 
actual saving in heat units is 22} per cent. To go still one 
step further, it would be possible to get the same efficiency in 
a compound engine working with 11 atmospheres pressure, as іп а 

uadruple expansion engine working with 25 atmospheres pressure. 
You will, therefore, see that if we could only do away with the 
initial condensation a double advantage would be gained. First, 
we could in most cases do away with triple expansion engines ; and, 
second, could reduce the boiler pressure, which would lower the 
cost of same, 

I will now proceed to explain the nature of superheated steam. 
Superheated steam is dry saturated steam, which has been heated 
to a higher temperature than that corresponding to its pressure. 
The higher the temperature of the steam, the more its condition can 
be compared with a permanent gas, and, therefore, it becomes a bad. 
conductor of heat. If superheated steam is used in a steam cylinder 
it can be expanded to a certain point, according to the degree of 
superheat, before reaching the so-called saturation point. A cer- 
tain part of the heat is naturally lost during the expansion period 
through the exchange of temperature between the steam and the 
cylinder walls, but this loss is small compared with the loss of the 
latent heat in the steam which takes place through initial condensa- 
tion. Superheated steam has, however, another great ad vantage 
viz., that its specific volume is greater than that of saturated steam 
of the same pressure. If you, therefore, have two cylinders of 
exactly the same size, both working with the same degree of 
expansion, the weight of steam will be less in the cylinder 
working with superheated steam. The volume increases in 
proportion to the superheat; in other words, the more you 
superheat the less steam is used per horse- power. If, there- 
fore, a considerable economy has to be obtained, it can only 
be done by using highly superheated steam, but I am sorry to say 
that in this country, engineers do not seem yet to have grasped 
this fact. The general opinion seems to be that, if you only super- 
heat the steam a few degrees you get all the economy worth 
having. One of the reasons may be that the superheaters which. 
up to now, have been in the market here, cannot work with 
highly superheated steam for any length of time. 

Mr. Schmidt, of Cassel, was the first enginser to introduce a 
complete plant working with highly superheated steam. The task 
was a difficult one. Mr. Schmidt was working for fourteen years 
before he was able to construct a plant to withstand the most severe 
test. The result has been very striking indeed, and now over 200 
complete plants are working satisfactorily in various parts of the 
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world. That superheated steam can also be used for large plants 
may be gathered from the fact that а 750 н.р. compound engine 
plant has been running now for 33 years, night and day continuously, 
without the slightest hitch. The engine is used for a mill, rolling 
fine steel sheets, and the power given off by the engine varies from 
400 to 750 н.р. The economy has been remarkable, viz., only 84 lbs. 
of steam being used per indicated horse-power per hour. The boilers 
are heated by producer gas, the consumption being equal to 11b. of coal 
per indicated horse-power per hour. This result, without doubt, is 
the best ever obtained on any steam engine in the world. Asa proof 
that this plant has been a success, the existing steam power will be 
replaced by a Schmidt plant of 4,000 m.r. The economy for 
smaller plants has also been very remarkable. The writer has 
made very careful tests on a 70 н.р. tandem compound engine, 
which is driving an ice factory in Ireland, and the steam con- 
sumption was 10°2lb. per indicated horse-power per hour, and the 
coal consumption 1°4lb. per indicated horse-power per hour. 


The steam enters the high-pressure cylinder, forcing the piston 
forward ; when the piston moves back the steam is led into 
the receiver. On the next forward stroke the steam passes from 
the receiver into the low-pressure cylinder. Although the high 
and low-pressure cylinders are single acting, the engine is, toa 
certain extent, double acting, through the novel arrangement of 
the receiver in which a certain part of the work is performed. 
The construction of this engine adapts itself very well to working 
with steam at high temperatures, for the following reasons :—(1) 
the high-pressure cylinders require no steam jackets ; (2) the heat 
taken up by the high-pressure cylinder walls, during the admission 
period is not lost, but serves to heat the receiver ; (3) the low- 
pressure cylinder is heated by the receiver steam ; (4) the high- 
5 piston is cooled inside by the receiver steam; (5) there is 
ut a single stuffing box, which is only in contact with the 
receiver steam. The lubrication, therefore, is as in an ordinary 
engine. At first sight, it may be said that this engine has one 
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R The difficulties which had to be overcome, before making it 

ssible to construct plant to work with highly superheated steam, 
Favo been, first of all, to construct the superheater in such a way 
that the tubes in which the steam is superheated would withstand 
the high temperature of the gases; and secondly, the proper 
lubrication of the working parts of the steam engine. As, however, 
it is now possible to obtain a mineral oil with a flashing point of 
380 to 400°C., the difficulties which were met with so many 
years ago have disappeared. Even, with this special oil, the best 
way of lubricating the gearing for admitting steam into the cylinders 
and the piston rings had to be devised. 

Most of the steam engines, working with highly superheated 
steam, have been single acting, so as to prevent the piston rings 
coming into contact with the steam during the admission period. 


The most interesting type of this kind, and the one which has given | 


the best result, is the Schmidt tandem compound engine, shown in 
Fig. 1. The pistons for the high and low-pressure cylinders are 
made in one piece: the front part of the cylinder forms the 
receiver, the ring-space A being the low-pressure cylinder. 


| drawback, viz., that the high and low-pressure cylinders are only 
separated from each other so long as the piston rings in the high- 


pressure cylinder keep tight. The difference in pressure between 
the high and low-pressure cylinders is, however, not so great as to 
make it difficult to keep the piston rings tight, when one considers 
that when the steam is admitted to the high-pressure cylinder, the 


low-pressure cylinder is connected to the receiver and that there's 
only vacuum in the low-pressure cylinder when the high-pressure 
cylinder is connected to the receiver. Diagrams of this type sr 
shown in Fig. 3. : ; 

There are various other arrangements in compound engines, 7. 


— 


a single acting high-pressure cylinder, and a double: acting low 
pressure cylinder, but of course with all these types of engines, 
_adopted for very large powers, the cost is rather high on 
account of the superheated steam only working in a single 

acting cylinder. Schmidt, therefore, has made experiments to us? 
| superheated steam in double acting engines, which, however, § 

only possible after introducing quite a new way of using the steam. 
| This new idea consists in superheating the steam according to the 
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degree of expansion in the cylinder. This may be carried out in 
‚ several ways, one being to connect two steam pipes to the cylinder, 
one coming from the superheater and the other direct from that 
part of the boiler where saturated steam is produced. The governor 
on such an engine has two duties to perform, viz., to regulate the 
degree of expansion and to regulate the temperature of the steam. 
To regulate the temperature a valve is fixed in the pipe contain- 
ing the saturated steam, which is connected by levers to the 
governor. When working with an early cut off only superheated 
steam is admitted to the cylinder, and as the degree of expansion 
increases the governor opens the regulating valve, allowing a certain 
amount of saturated steam to mix with the superheated steam, 
lowering its temperature; by this arrangement any temperature 
геш may be easily obtained. 
he principal object of this idea is to make it possible to produce 
a low mean temperature of the cylinder walls, so that steam of high 
temperatures may be used with safety. In double-acting engines 
the idea to superheat according to the degree of expansion has been 
carried still further, by also superheating the steam in the receiver, 
between the high and low-pressure cylinders. A large plant is 
now working in Russia very satisfactorily, constructed on this 
principle, and, although no exact tests have been made, Mr. Schmidt 
expects the steam consumption to be only 8lbs. per indicated horse- 
тег. ö | 
Having now described the steam engine, I will proceed to 
describe the superheater. The Schmidt superheater consists of a 
series of tubes, varying in diameter from lin. up to 2in., according 
to the siza of superheater, the coils being welded together in 
long lengths, so as to prevent any joint coming into contact with 
the flue gases. The coils are formed in either a spiral or zigzag 
shape, to suit existing circumstances. The superheaters may 
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either be arranged in the flue behind the boiler, or altogether 
separate from the boiler plant, the latter type being fired direct 
by coal or gas ; either kind of superheater may be attached to any 
existing boiler. 

In the superheater arranged in the flue behind the boiler the 
steam travels through the superheater coils in the following way :— 
Suppose the gases from the boiler enter the superheater from the 
bottom, then the saturated steam from the boiler is led into the 
superheater through the top coil and travels through one-half of the 
coils in the opposite direction to the gases, and is then led to the 
bottom coil of the superheater, arriving there perfectly dry, but not 
superheated. The steam then travels in the same direction as the 
gases, being led off from the superheater at about the middle of 
the coils. By this arrangement, the coils, which are placed nearest 
to the gases having the highest temperatures, are cooled inside by 
the steam preventing the coils from becoming too highly heated. 
This, of course, is the only way to prevent deterioration for any 
length of time. Further, all the heat of the gases is utilised as 
economically as possible. 

I should like, here, to say a few words about the economiser 
invented by Schmidt, which he arranges behind the superheater 
so as to still further reduce the temperature of the gases before 
entering the chimney. The principle of this economiser is to 
work with distilled water in the coils arranged in the flue and 
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passing the distilled water through the feed-water heater. The 
advantage of this economiser is its great simplicity, it being possible 
to make the coils in long lengths, as no deposit takes place 
inside them and, therefore, no cleaning is required. Further, the 
feed-water being heated indirectly by the distilled water ing 
through the economiser, the temperature of the distilled water 
returned from the feed-water heater is sufficiently high that the 
vapour contained in the flue gases coming from the boiler does not 
condense when coming into contact with the economiser coils. The 
result is that the soot does not adhere to the coils and may be 
blown off with a small jet of steam in the course of a few minutes, 
say, every week or fortnight, according to the nature of the.coal. 

The direct fired superheater (Fig. 2) is constructed on the same 
principle ; the gases entering the gir ти from below, and 
travelling in an upward direction. is type of superheater is 
specially applicable to cases where a boiler plant already exists, the 
only alteration required being to lead the steam through the super- 
heater, instead of direct from the boiler to the steam engine. 
Although extra coal is used for heating the steam, a total coal saving 
of 20 to 25 per cent., even on the best compound engine, can be 
obtained from adopting this kind of superheater. 

Before concluding I may say, that especially for steam engines 
driving large electrical supply stations, there is a great future 
for the utilisation of superheated steam, as the heavy losses which 
now take place, on account of the steam engine, having during 
certain parts of the day to work with only half loads, can be pre- 
vented by adopting the Schmidt system, and I hope I have been 
able to show that the practical difliculties attached to this aystem 
have been overcome. In your own town, Manchester, there will 
shortly be laid down two boilers, both being connected with a 
Schmidt superheater—each plant being capable of 5 
10,0001. of steam per hour. The boilers will be heated by Mond's 
producer gas, and the steam will drive a 1, 000 Н.Р, Raworth engine, 
to be used for electric power distribution. 
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.DELAY IN THE DELIVERY OF PLANT. 


The following communication appears to embody the manu- 
facturers' point of view on the question of the non-delivery of 
electrical plant :— 

It may be worth while to consider to what extent the 
present rapid development of electric lighting is due to the 
unceasing attention which manufacturers have for years past 
paid to the development of plant suitable to their customers’ 
requirements. Most of the time, be it remembered, manufac- 
turers have been struggling to keep their heads above water, 
with no inducement: to extend their factories, they doing the 
work and the lighting companies making the money. Now, 
when success has crowned the efforts of manufacturers to 
perfect their designs, and electric lighting is, in consequence, 
progressing by leaps and bounds, they are further to be 
penalised for not having facilities to turn out the plant as 
rapidly as required. 

It cannot be denied that in this country purchasers have 
little regard to the types of plant which can be most rapidly 
produced; each must have his own specification adhered to, 
and after months or years of dallying a specification is issued 
at the last moment. With little idea of what is reasonable 
in regard to time, the manufacturer is then expected to rush 
the plant through, regardless of obligations to other customers. 

In tendering, manufacturers generally have the force of 
circumstances entirely against them; they cannot with any 
accuracy gauge the amount of work they will actually receive, 
and in fixing the time for delivery, they have to be guided 
more by the pressure put on them by the purchaser than by 
their own capacity for production, knowing that if they do 
not comply with the time prescribed by the specification, their 
tenders will not receive consideration. The result is that 
while each customer considers his interest paramount, the 
manufacturer has to distinguish between many customers, 
and, however much he is behind, he must deal with orders in 
rotation. He has, too, troubles with regard to the supply of 
material, especially at a time when all trades are во busy, und 
often he may have to wait for some time for a trifling item 
in order to complete an order, and although the delivery of 
the whole may depend upon a trifling part, he cannot bind 
the sub-contractor to any penalty on account of its small 
value. New types, also, often take longer to elaborate than 
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could be anticipated when the order was taken, and as almost 
every order involves some fresh departure it is not to be 
wondered at that delays occur. Let everyone consider the 
variety in output, speed, voltage, periodicity and design in all 
classes of dynamos or alternators, and the numerous types of 
‘transformers, boosters, balancing machines, &c., which now 
go to make up a central station, and he will gain а faint idea 
of the amount of labour and uncertainty which has, up to the 
present, beset the manufacturer on all sides, with so small a 
return, 
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ELECTRICITY WORKS ACCOUNTS. 


Birmingham Electric Supply Co. 

The first of our two analyses this week is that of the 
accounts of the fifth and sixth completed years of working of 
the Birmingham electricity supply undertaking. 

The whole of the authorised share capital, which stands 
at £200,000, has been received on the issue of 40,000 
£5 shares. А total of £219,077, representing £146 per 
kilowatt of plant capacity, has been expended on capital 
account, £35,250 having been expended during the year, 
included in which amount is the expenditure on works in con- 
nection with the new boilers and extensions at the Dale End 
station. 

During 1897 an equivalent of 26,712 8 c.p. lamps was 
added to the mains, thus raising the total lamp connection 
at December 81 last to 78,464, showing an increase of nearly 
52 per cent. 

The corresponding increase in the output was over 56 per 
cent., being 1,188,589 units sold in 1897, as compared with 
756, 498 i in 1896, and as a result the average revenue per unit 
has dropped from 5-674. to 5: 14d. Reductions in the manage- 
ment and property charges have had the effect of reducing the 
total costs per unit in spite of a slight rise in the works cost 
through the fuel and distribution items. 

The net result of the year's working is an increased ratio 
of the costs to revenue and a working profit of £12,783, out of 
which £4,460 has been carried to the depreciation fund, and 
£120 paid as bank interest. A balance of £1,048 from 1896 
has enabled a dividend to be paid of 5 per cent. on the 
Ordinary shares, leaving £989 to be carried forward. 

At the close of 1895 the connection to the mains was an 
equivalent of 86,898 8 c.p. lamps, and the output for the 
year had been 490,000 units. The lamp additions to the 
mains since the end of 1897 brings the total equivalent lamp 
connection up to considerably over 81,000 8 c.p. lamps. In 
view of the continually increasing output and the large 


By F. Nerz. (Stutt- 
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number of motors added to the circuit, extensive additions to 


the plant at the Water-street station are in progress. 
The capital has been raised from £200,000 to £300,000 by 
the creation of 20,000 additional £5 shares. 


Sheffield Electric Light and Power Company. 

December 81, 1897, marked the end of the fourth complete 
financial year of working of the Sheffield undertaking. The 
steady and rapid progress which has characterised it has been 
well maintained during 1897, and very material economies 
also effected. The total capital received amounts to £112,978, 
£87,975 accruing from the issue of 14,000 £7 shares (on 
10,000 of which only £6 per share has been called up), and 
£25,000 raised on 43 per cent. Debentures. At December 
last the total capital expenditure stood at £128,023, repre- 
senting £188 per kilowatt of plant capacity. 

During the year 154 additional consumers, with an equi- 
valent of 19,828 8 c.p. lamps, were connected to the mains, 
raising the total lamp connection to 55,988. The output for 
1897 was 747,068 units sold, as compared with 488,497 units 
in 1896, an increase of nearly 55 per cent. 

Consequent upon a reduction at the beginning of the year 
in the price charged per unit, the average price obtained has 
dropped from 6:24. to 5:241. Very material reductions in the 
costs have been made, generating costs having been reduced 
from 1:454. to 0:984. The actual fuel bill is, in spite of the 
increased output, less in 1897 than it was in the preceding year. 

Management and property charges per unit have also been 
reduced—viz., from 0:64. to 0°45d. The already low figure 
of 36 per cent., representing the ratio of costs to revenue, has 
been improved upon in 1897 by being reduced to 29-6 per 
cent. A working profit of £11,477, representing no less than 
10:9 per cent. on the mean capital for the year, was made. 
Out of this, £1,209 was paid as interest on loans, and the 
balance, with £100 from 1896, permitted of a dividend of 121 
per cent. being paid on the Ordinary shares, leaving a balance 
to carry forward of £908. Nothing, however, appears to have 
been carried out of the nett revenue to any reserve fund, 
although the sinking and depreciation funds have both been 
augmented by addition voted from the premiums accruing 
from the issue of shares. 

In 1893 the output was 181,752 units sold, and the revenue 
from supply was £3,556; in 1894 the output was 192,220 
and the revenue £4,849, while in 1895 the revenue from 
supply was 46, 985, with an output of 288,406 units sold. 
The total cost per unit was in 1898 5:14d., іп 1894 8-8d., in 
1895 3:6d., in 1896 2°23d., and in 1897 1:55d. On March 31 
last the price charged for current for lighting was reduced 
from 5d. to 4d. per unit. 

Further additions to the plant in the station are in progress. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared: — 


Ayr (Muiiclpal)................ Nov. | n (Vestry).............. 
Bedtord (Municipal ~ Mar. 'gton & кашлы бе со 5 Bone 
Belfast (Municipal) ............ Sept. 23 гт -upon-Hull ( pal) Aug. 19 
Blackpool (Municipal) ........ Oct. 7| Kingston-upon- Thamos (Mun.).. Mar. 25 
Bournemouth (Company) . June 3 | Lancaster (Municipal) Oct. 21 
Bolton (Munic "un SW La кае c. 9| Leeds (Company) .....:........ April 8 
Bradford (Municipal) .......... May 20| Leyton (Munici . Sept. 23 
Brighton (Munic ар) e зау 6| Live 1 (Munic cipal) Vas iW SE Aug. 12 
Bristol (Municipal) ............ aay 29| Manchester (Municipal)........ July 49 
Burnley (Municipal) .......... prar 16| Newcastle aod District(Co.).... Dec. 2 
Burton-upon-Trent (Municipal) April 15 Newcastle-upon-Tyne (Co. .... April 99 
Bury (Municipal) .............. ov. 25| Northampton (Company) . April 15 
Cambridge (Company).......... xd une 17| Norwich (Company) ........... Dec. 2 
(Central) Kensington (House- Notting Hill TE БТР Маг. 11 
House (Company) ............ . Sept. 80| Nottingham (Municipal) ...... Oct. 28 
Charing Cross (Company) «iatis April 22| Oldham (une ar SA Reda Nov. 18 
Chelsea (Company) ............ Мау 20| Oxford (Company) S. April 1 
Cheltenham (Municipal)........ Oct. 7 Portsmouth (Municipal). baies ues Nov. 4 
Chester (Municipal)............ Oct. 14 Preston (Company) ............ Oct. 28 
Clerkenwell (Com pany) Vici КК Mar. 18 ing (Company) ............ Sept. 16 
Derby (Municlpal) ............ Dec. 9| Richmond (Company) .......... Mar. 4 
Dewsbury (Municipal).......... Nov. 25| Scarborough (Company)........ Jun 1 
Dover (Company) ))):ũ:᷑ ar, 11| St. James & Pall Mall (Company) July 1 
Dundee (Municipal Nov. 4| Bt. ier rire с) 5 May 18 
Eastbourne Гошраруу ЕТ July 22| Shoreditch (Vestry) )) May 97 
Edinburgh (Municipal) ........ Oct. 14 ie reer rre ile «але» Jane 8 
Exeter (Municipal) ............ Aug. 5 Stafford (Municipal) Oct. 91 
Gl (Municipal) Aug. 12 Sunderland i (rabio 3 Aug. 19 
Guil ord (Com разу) РОР ОР sd Мау 18| Taunton (Municipal) .......... Aug. 5 
Halifax иы pal) РЕСЕ Nov. 18 | Tunbri Wells sania sane . July 2 
Hammersmith (Vestry) ........ June 10| Walsall (Municipal).. . Nov. 11 
Hampstead (Mani Ra) cs PADS d ren й Wandsworth (Company) EEAS Mar. 18 
Hanley (Municipal). о Westminster (Com mpany) 9 April 22 
Harrow (Company) Wolverhampton (Municipal) .. July 
Hastin & Bt. Leonard's (Co.).. NT Worcester (Municipal) ........ May 
Hove (Company) .............. Yarmouth (Municipal) ........ June 


Huddersfield (Municipal) ...... Mar. 25 
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Undertaking Worked 54 44 
Date of Commencement of Supply. s.s sa = sm su s 


BIRMINGHAM. 


The Birmingham Electric Supply Company. 
April, 1891. 


System of Supply / . . . . . 2.2.2.2. ;- wire continuous- current, with batteries. 
Chief D eee ee 2.2.22. J. C. Vaudrey. | 
YEAR ENDED DEC. 31, 1896. DEC. 31, 1897. 
QUANTITIES— | 
Units generated "ҮТҮ tmr m n m — — — "^ -— — -— „ 9 -* 

» EORD (ОЈ / бетле ыйы ыт е 756,428 ! 1,183,539 

„ Sold to CONBUMETS .. ...e — — 

„ sold for public lighting, &е.. ——— lu — са * 

„ wusedon ОКЕН „ee eee es eee — — — 
UNITS SOLD PER 8 C.P. LAMP CAPACITY „unu sa se om 161 25˙3 
Maximum supply demanded 4 — — 
Number of public unn ene — — 
Number of consumers а odd (09 9.995. — — 
Connections to mains in 8-c.p. lamp 51,752 78,464 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. 46,900 46,900 
CAPACITY OF PLANT IN KILOWATTS , u sms 22 1,500 1,500 


CAPITAL— 

AUTHORISED (TOTAL) . ——u—ͤ—ͤ— — ͤ —ä—Eůjᷣ —Ü— 2 — 
Share „„ „„„%„%„%„%„%„%„ „ „ „% „ „ „„ ИГИЛ or „ »w ьан ьам вз = 
Loan (including Debenture charges). теа 

RECEIVED (TOTAL eee ree етв,» СЕТЕ ООСО LAE EI о ALSLLAI 
Share „„ „%% „ „„ „ „ „ „ „ EERE EE UI ве ванная о IJ 99499 eaoot 
Loan (including Debenture charges) — 

AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 
Share (unissued) )) ——— 
Share (unealled) . — cansessae 
Loan (including Debentures) . . Р.Р oun Gib bib рУ ЛИРА 

REPAID (TOTAL) eee „ „ „ eee eee eee owe тее * 9 9» " „„ eee eae Pw 


RESERVE OR SINKING FUND „nù ms sms sos s m san s ms oen sa sas 


DEPRECIATION FUND 963 н з= ете» et о = LLLI IIT э 


EXPENDED (TOTAL) ДЕХА „күү RE үү үүтү үүт 
Lands and buildings ot m8 „„ „„ „„ э ше о шш эше ъъ е 
Plant SCRE ЕЕЕ II JI II LJ 2 = э NI ENT ILI. eee 
Mains ХЕХЕХЕХЕ Ee з=» OO 9 „„ „ A 0 ше AE UM een eee 
Misc-ellaneous 65 2 2 6 6 6 66 66 66 60 DID IT E E Rum 

BALANCE OF CAPITAL 1 
FF 

e catcescesces om om oes ons 

„ meters, Ke o —— o mt o as o os bes mas o w pes 
»" public lighting —— —— 2 Г PU 
s sale of lamps, ke — ses cee 
miscellaneous sources 
EXPENDITURE OUT OF REVENUE— 

TOTAL CUED). Kenccencesgandeksgabecnvictioseatbons — MH 

WORKS COSTS TTPPPPTTTTTTITYITIIIII вонр „ «„ т о =з о же аа эше эт 

Generation of electricity ...... phates —— н ens 
Fuel (including cartage, &c.) ....... —  — оез 
Oil, waste, water, stores ee. —À vee 
Wages at station ......................... €— 


Repairs and maintenance at station ТҮТҮГҮ" 
Distribution of electricity »59095 0009 ГТ ГГ ee eee 


Wagen, &. . .. .o eee eee ———— ьн 
Repairs, renewals of mains, &е......................... 
ak OTT T LITE C AEN новак СБ esee ee cee 
Attendanee seeds саса T — — vee 
Renewals 0990000094200090 -7400090905000099000000000 ITI 
MANAGEMENT AND PROPERTY CHARGES.............. 
Royalties .......... — — —.—.—.—— 
Rent, rates, taxes 55 22 TTT DID 2 TL 2 „ TT TE TE TT 
Management . өөө — — - 
Halaridé E V IE e ee eee — osoa 
Stationery, & — —— nes 
Establishment charges sas sossar sus oas oan oars as ses 
Law charges, &. . — oat ow 


FINANCIAL RESULTS— 
WORKING PROFIT FOR ҮЕАБ ................ — 
Sum carried to Depreciation Fund 
Sum carried to Reserve or Sinking Fund ....... es 

Net interest on loans (incl. Debenture charges) ... 
BALANCE FROM LAST АССООМТ........................ > 
BALANCE AVAILABLE РОВ DISTRIBUTION, &c. 


Үү 


PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity. . 
REVENUE PER KILOWATT CAPACITY 
Expenditure per 8-с. lamp capacity... . — 
REVENUE PER 8-C.P. LAMP CAPACITY ................ - 
REVENUE PER 8-C.P. LAMP CONNECTED ............. - 
Price charged for lighting, per unit. . 
Price charged for power, per unit — — 
Price charged for public lighting 


"""*"*"5*5*2525929"2979959799»9 ше 


March, 1893. 
W. Johnson. 


636,071 
483,427 
485,427 


— 


19:3 
663 kilowatts 


DEC. 31, 1896. 
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SHEFFIELD. 


The Sheffield Electric Light and Power Co, 


[апа houses. 


Alternate- current transformers i in sub-stations 


DEC. 31, 1897. 


1,043,428 
47, 
747,065 


258 
887 kilowatts 


Total, Per kilowatt 


— ба. ГӘ . ˙ . a erase ( LEE... 
— # ааа еа — — 
£200,000 | £133 £200,000 | £133 298,0 000 £123 £280, 5000 £303 
с OO — — — — 
150,000 100 133 87,769 110 112, 975 122 
150,000 100 133 62,769 78˙4 87,97 95'1 
— — — 25,000 51:5 20:000 270 
50,000 | 333 E: 13,272 | 166 | 182000 | 197, 
— — — 21,959 27˙4 10,025 10˙8 
1,000 667 416 — = 2,689" | 29 
9,951 6:63 961 4,740 5:923 6,643 * T1 
183,827 122:5 146 87,009 109 123,023 133 
38,193 25'5 21" 16,472 20°6 30,559 33˙0 
53,555 35˙7 45'8 36,445 | 456 49,011 55'0 
86,587 577 68:6 52,475 40:6 40,880 44˙2 
5,492 3°66 3°87 1,617 2:02 2,575 2°78 
- 33,897? | -928 -1271 | 760 ' 095 !-10048' | —109 
Total. Per unit sold. Total. Per unit sold. Total. Per unit sold. 
£17,862 ' 5140d. | £12.477 6:200d. | £16,307 5242d. 
16,643 5'280d. 4°885d. 11,042 5'4824. 14, 519 46004. 
0:1794d. 0:1624d. 207 0°103d, 307 0'0994. 
505 | 00964, — 00044, | 1,596 | 055154. 
551 | 91114. 0 091d. 1219 | 06054. .88/.| 0'027d. 
£8,774 27 557 £4,500 2:235d. | £4,829 1552d. 
5,288 1:678d. 1719d. 3,285 16324 3,420 11004. 
5,1424 1'630d. 1:477. 2,924 1'452d. 3,063 09854. 
2,237 0°710d. 077224. 1,164 0:578d 1,003 0:222а. 
575 0 182d 0°145d. 180 0°089d. 190 0°0614. 
1,761* 0°559d, 0:4404d. 1,175 0:584d 1,567 0:440d. 
556 0°170d, 0:166d 405 0:201d E 0°162d, 
— — — 861 0.1794 357 01154. 
— ‹ — — 148 0°074d 207 0:067d. 
146 0:046d 0:241d 213° 0°1C6d, 150 0:0484. 
3,486 11064. 0:837d. 1,215 0°604d 1,409 0 453d. 
1,032 0:32?d. 0:247d. 348 O ad 364 Od. 
2,454 0:779d. 0°590d, 867 O d 1,045 03364. 
1,811 0:5754. 0:5944, 491 02444 550 0:174, 
0°030d, 0:020d. 125 0:062d 96 0°031d. 
256 0-081d. 0:051d 105 0:052d 199 0:064. 
: Р 0°0644. 
to 
Total. cap. exp'nded cap.exp'nded Total. EA — Total сар.ехр' "nded 
£9,088 | 568% | £12,733 | 6315% £11,477 | 10937, 


2.918 1:824У | 4460 | 22067 


207 | 01297 120 | 0060% 
771 0:4827 1,043 0:517% 
6,734 4:205% 9,196 4 5607 


4917 
£5. 17s. Od. 
£11. „185, 0d. 


is 73d 
6s. 107d. 
7d. to 44d. 
4d. to 2d. 


BIRMINGHAM. —REMAKKS—a No limit fixed. b Over-expended. с The wages 
at the transformer ttations are included under wages at the generating station. 
d Includes £35 to petty expenses. е Includes £82 to auditing, £52 to bad debts, and 
£125 to insurance. / Includes £29 petty expenses. / Includes £558 loss by sale 
of lamps, &c. h Includes £59 to auditing, £174 to bad debts, and £128 to insurance. 
i Of which £6,136 was voted out of the premiums obtained on issue of remaining 


share capital, 


74. to 44d. 
4d. to 2d. 


£7,977 | 10257 
1:2857 


88 | 01132 
41534 | 53377 


744 — 


1209 | 1151% 
100 0:095% 
10,368 9:880% 


193% — 


SHEFFIELD.—REMARKS—a Not limited. b Includes £52 to are lamp maintenance, 
c Includes £49 to auditing, £57 to bad and doubtful debts, and £20 to insurance. 
d After writing £145 off formation expenses and £291 off suspense account. е Over- 


expended. / Includes £76 from rents. 


g Includes £54 to auditing, £88 to =ч debts, 


and £23 to insurance. h Includes £1 000 from the 1896 working profits, and £1,639 
voted out of premium realised through issue of shares. 
of premium realised from issue of shares. 


i Includes £1,903 voted ‘out 
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Be Electrician. 


The Oldest Eleetrical Journal (established as a weekly Journal 1961—1878). 
— — 


Published every Friday, Price Sixpence; Post Free, БїкрөвөөШанревау 
Editorial, Publishing and Printing Offices, 

I, 2 & 3, SALISBURY COURT, FLEET 8T., LONDON, 

Telephone: 949 Holborn. Telegrams: ETO NawsPAPER LONDON." 


Al Letters relating to Subsorigisens, А ether business 
matters should be addressed to the Publisher, '' 
еі London, Е.О. 5 Orders өз 
should be made to 
Hint Роа be orossed н боша and Os. 
ааккын ын ы нне т 
letters insertion in “ or g 
ш" sr by and address of the writer as evidence 
of good faith. o notice whatever is taken of 
“Тиң ” is 2 » in time for the 
morning mails. It is on sale at тереў 
Kingdom on Friday morning, ean be obtained еў al Booksellers and 
JVewevendors ; er direct from the as 
New Volumes of ** TR " commence in April and October. 
Subseription Rates.—The Hates for Subscriptions to“ Тив Ironman 
ned E m 242. 6 od. Нати Ts, Od. ] pe e 
Postal Union . Эв. 0d. . 160. 0d. ~. li ad vinos. 


4% TH REBOTRIOIAN rr 
Een бө largest erosion of aay Engin 


ELECTRICAL BOOKS AND PUBLICATIONS. 


6 
„Ач Books, maa ya сте e nm Ad 
well-known Nora ера Mes of A n at 
consists . 


present 
ELECTRICAL TESTING FOR TELEGRAPH капкын. By J. 
ELTON YouNG, M.LE.B. Price 108. 6d., post free ; abroad 1 

THE STUDENTS GUIDE TO SUBMARINE CABLE ‘TESTING. By 

` Messrs. Н. K. C. FISHER and J.C. Н. DARBY. Price бе. net ; abroad, 6s. 8d. 

ee OF X-RAY LITERATURE AND RESEARCH. Edited 
C. В. 8. PHILLIPS. With an introduction on the of Crookes Tube and 
tgen Ray work, and a chapter giving “Practical ts," on the subject. 

THE POTENTIOMETER AND ITS ADLJUNOTS, By W. О. Fum. 


post free. 
LOCALISATION OF 1 ee = ELECTRIC LIGHT MAINS, By F. О. 


free. 
SUBMARINE CABLE LAYING AND REPAIRING. By H. D. Wuzm.- 
бой. Price 19s. 6d., post free. 
ELECTRICAL emiten p deed коа AND FORMS (Elomon and 
Advanoed) Arranged by De. J. A. FLEMING, М.д. F.R.S. Printed 


on 
ELECTROMAGNETIC THEORY. By Otrven Hmavisrpa. Vol, I. Price 
. 13s. 6d., post free 130. Vol. II. is nearly ready. 
THE ALTERNATE CURRENT TRANSFO IN THEORY AND 
. PRACTICE. By De. J. a vas VOL. L—THE INDUCTION OF 
ELBOTRIO OURSENTS. . voL IL— 
THE UTILISATION or DIDUOED O Price 13s. 64., post free. 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. 
FLEÁMING, M.A., D.8c., F.R.S. 98 original illustrations, price 7s. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prot. 
J. A. Im, M.A. Price 10s. 6d., post free. Also in German, 8s. 6d., post free. 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d., post free. 
THE rd OF ELEOTROLYTIC SEPARATION OF METALS LLS (Theoretical 
and Practical) By Dr. GEORGE GORE. Price 10s. ed., post 
ELECTRO-CHEMISTRY. By Dr. Guores Gorm, Price чан post free. 


PRACTICAL NOTES FOR rre doin gum STUDENTS. By A. B. Каиивьт 
and Н. D. WILKINSON. Gd., post free 
. By 


ESCENT LAMP AND ITS MANUFACTURE. By Gram 
. RAM. Price 7s. 6d., post free. 
A rors BOOK OF ELECTRICAL ENGINEERING FORMULA. ы” 
Gm апа Н. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad, 8з. 
1 edition, 198. 6d., post free. New edition in the press. 
“THE org ae pee E. PRIMERS, 2 туо Vola. гаре covers, 2s. T 
Pes Ad., post free, sia. ы 8 
WIRELESS TELEGRAPHY: SiGNALLING ACROSS SPACE WITHOUT WIRES 
bY ELECTRIO WAVES. By Dr. O J. LODGR. Enlarged Edition. Price 2s. 6d. net. 
A DIGEST OF THE LAW OF ELECTRIC ed eal TRACTION, a. 
By A. C. CURTIS-HAYWARD, B.A. Price 5а. 6d., post free. 
MANUFACTURE OF ELECTRIC LIGHT CARBON Practica! 
Guide to the Establishment of a Carbon Manufactory. : cabe MOON 
SHE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS, 
Edited by W. W. BRAUMONT. Price За. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION, 
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z 
“ELECTRICIAN” SERIES FORTHCOMING BOOKS 
L] 

D DEED — À——— ——ÀÀ——— ——— 

— —— —— H—— ———ñä———— 


PRACTICAL TELEPHONY,—By Олив BrxOLAIB and F. О. RAPHANI, 
PRIMARY BATTERIES.—A work on this subject will shortly be published, 
ы по елу 10a ee the Primary Battery up to date. 
will be fully illustrated. 


SECONDARY BATTERIES —By E. J. WADE. illustrated. The 
Author in this work will deal briefly with the and fully with 
chemistry, secondary 
batteries or accumulators. 
"THE ELECTRICIAN” POCKET-BOOK.—" The : 
Company will shortly publish a valuable pocket-book for the use of those 


THE ELEOTRIO ARO.—By Mra Атртон. This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important results of recent 
research, 


SPECIAL NOTICE. 


NOW READY.—Vol XLI. of "Тиз Exzorniciaz,” 
strong cloth. Price 17s, 6d., post free 10s. 6d, Also ready, Oases for 
binding. Price 2s., by post 2s. 3d. 

A complete set of the Second Series of “ Тнв Exsorgiciax” can now be 
supplied. These sets are very scarce, and early application should be made. 


CONCENTRIC WIRING. 


Since the introduction of pressures of from 200 to 250 volts 
at consumers’ terminals, it has become usual on three-wire 
systems to connect the middle or neutral wire to earth. This 
development of central station practice, forbidden at one time 
by the Board of Trade when lower terminal pressures were in 
vogue, and now strongly recommended, if not mildly insisted 
upon, by the same authority, leads one to the consideration of 
a system of house-wiring which has hitherto been almost 
ignored by engineers devoting themselves exclusively ta the 
public supply of electrical energy. The form concentric 
wiring has usually taken is that of an insulated соп 
ductor on which all the fuses and switches are connected, 
entirely enclosed by another conductor serving simultaneously 
ав an armouring for the wire or cable and as an uninsulated 
return circuit for the current. It is usual to make this return 
conductor of slightly larger sectional area than the internal 
one, and to preserve its continuity throughout, from the caps 
of the lamps themselves, through all branch and main fase- 
holders and switches to the switchboard in the dynamo room. 
When this system is carried out thoroughly the switches 
and fuse-holders have not only metal covers, but also metal 
bases, the latter actually forming part of the circuit, and 
where the fittings do not afford in themselves a continuous 
conducting sheath of sufficient section from the lamp-holders 
to the metal ceiling rose, joint-box or socket, ‘ concentric 
flexible" takes the place of twin flexible” or ** electrolier 
wire." A system involving the use of an uninsulated return 
circuit could naturally not be employed in connection with 
networks of mains each pole of which had to be maintaincd 
well insulated from earth, and in consequence this form of 
concentric wiring was not used until quite a recent date in any 
house connected to public supply mains. Obviously the outer 
conductor could be insulated as well at the inner one, but this 
destroys to a considerable extent the simplicity of the system, 
renders the jointing more difficult and increases the cost. The 


— — —. — 
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: only system of concentric wiring with both poles insulated which 
has been employed to any considerable extent is, we believe, 
one devised by the engineer of the Harrogate electricity 
works, in which town it is used on several consumers’ 
premises. | | 

Possibly the chief advantage of concentric wiring with an 
uninsulated return is that it permits of no half measures so 
far as faults are concerned ; leakages to earth and wire-to- 
wire faults are one and the same thing. Any damage to the 
wire, unless it occasion an absolute discontinuity in the outer 
conductor, can do no more than cause a current to flow 
through the insulation from one conductor to the other 
until 16 has assumed sufficient magnitude to melt the fuse 
protecting the circuit in question. - Another great advantage 
is that the number of fuses required, and consequently the 
number of extinctions through stale and loose fuses, is 
diminished by a half. The system also simplifies and 
improves the design of lamp sockets and lamp-holders. For 
instead of it being necessary to have two contacts in the lamp 
socket for use in bayonet holders, and two spring pins in the 
holders themselves, one only is required. Lastly, the replace- 
ment of the mechanically weak porcelain by metal, in the 
bases of fittings, appeals strongly to the engineer. The fact 
remains, however, that the present double wiring is safe 
enough and good enough, and а decrease, say, of 50 per cent., 
in the extremely small number of electrically-caused fires, and 
& similar decrease in the number of local interruptions of 
electric current would not justify any appreciable increase 
in the cost of electric light fitting. Patentees and manu- 
facturers of concentric systems of wiring often urge 
that their systems are as cheap as, or cheaper than, the rival 
systems in wooden casing or in iron tubes, but at 
present we do not think that this is the case when a fair 
comparison is made. It is obviously unfair to take, as is 
sometimes done, on the one hand, the usual system of two 
wires encased in wood and buried in the plaster of walls, and, 
on the other, a concentric system of bare armoured wire 
placed on the surface; and if the estimate for a drawn-in 
system is adopted for comparison the concentric system esti- 
mated for should be a drawn-in one also. Are, then, the 
advantages gained by the use of an improved method of 
wiring worth an additional expense? The answer is no, not 
in the present condition of the electric lighting industry. 
But given an opportunity for this class of electrico light 
fitting to be more widely used, so that both the manu- 
facture of the various fittings and their erection may 
be done in а more economical manner than now, it 
will, we believe, be able to compete on an equal footing 
as regards cost with the methods more popular to-day. 
We may go а step further. With ordinary wiring, as it is at 
present carried out in buildings, a potential higher than 250 
volts above that of the earth, would be associated with danger 
to person. However carefully the wiring be carried out, 
there is a possibility of accidental contact with a bare wire or 
piece of metal. The risk is, we admit, a small one; but 
we шау mention that a case has recently been brought to our 
notice in which a person inserting a wall-plug received a 
serious shock and burn (presumably through a bare flexible 
wire) on an installation connected to a system where there 
are 400 volts between the outers. With concentric wiring, 
however, the chance of receiving a shock is very minute 
indeed, every part of the inner or charged conductor being 
surrounded by the outer conductor at a comparatively low 
potential. When higher potentials than 250 volts are allowed 
within buildings it will probably be after a general intro- 
duction of concentric wiring. 


‘Guildford, and adopt it experimentally. 


One question remains to be settled, however, before 
concentric wiring can be extensively connected to public 
supply mains. Where is the earth connection to be? The 
only town in which concentric wiring has been exclusively 
adopted is Guildford, where the public supply has been 
provided by the Safety Concentric Wiring Co. Here there is 
no direct earthing at all, either at the station or at the feeding 
points. The mains from the station ’bus bars are bare con- 
centric, run in wooden troughs filled with bitumen, the 
service wires are jointed “ solid to the distributors, and are 
also insulated from earth until the house terminals are 
reached. Within the houses, however, the outer conductors 
are bare. The supply is on the three-wire system with a 
pressure of 200 volts on each side. Up to the present we 
believe no cases of electrolysis have occurred, nor any com- 
plaints of disturbance to telegraph circuits, but it must be borne 
in mind that the system is a very small one, there being only 
seventy-two consumers, and it has been in operation but two 
years. It appears to us that to make a good earth at the 
feeding points would afford more security. At Guildford a 
consumer might find it possible to utilise the difference in 
potential between a water or gas pipe and the sheathing of his 
wiring, say, to ring his electric bells or to light miniature 
lamps. Electrolysis under natural conditions need not be anti- 
cipated, however, if there is an earth somewhere on the 
gystem, for it ig the neutral wire of the three-wire system 
that is earthed, and the currents through it are therefore 
mostly local, At all events, the 7 volts drop in pressure 
allowed to tramways on their return circuits would hardly 
be approached. t 

We will mention one more point, this time adverse to 
earthed concentric systems, although perhaps not of supreme 
importance. A cable-fault developing in a side by side or 
insulated concentric system can, with proper testing arrange- 
ments, often be detected in the form of a slight earth before it 
has any serious effect on the supply. But so soon as the 
system is earthed throughout, i.e., at more than one point, no 
insulation tests during supply are of any avail (except perhaps 
in the case of feeders), and а defect in the network is not 
noticed until it has become a short-circuit. Thus, what is an 
advantage in house wiring becomes a drawback so far as the 
street mains are concerned. 

In concluding this somewhat lengthy examination of the 
arguments for and against concentric wiring, we will express 
the hope that another central station will follow in the lead of 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Агве.] 


Magnetic Deflection of Open-Air Discharges.—The analogy 
between open-air and vacuum discharges has already been 
well established by Toepler’s work on their stratification. 16 
remains to show that open-air discharges are subject to 
magnetic deflection. J. Precht proves that they are. The 
amount and distribution of the deflection depends upon the 
shape of the electrodes, but deflection is equally observed in 
spark, brush, and glow discharges. If the anode is pointed 
and the cathode blunt, the length of gap 8mm., and the 
difference of potential 8,600 volts, a field of 7,000 units pro- 
duces a very decided deflection of the path of the sparks, 
accompanied by a fall in the potential by about 1,000 volte. 
The deflection is limited to that portion of the path which lies 
between the centre and the cathode, and is accompanied by a 
brightening. When the gap is widened, brush discharge sets 
in, but the spark discharge is restored by a strong magnetic 
field. On still further widening, the brush discharge is re- 
established, but the magnetic field alters its oval shape, and 
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concentrates it into the equatorial plane. At the same time, 
A plane anode is strongly etched. A peculiar phenomenon is 
observed when the magnetic field is parallel with the spark 
gap. On mounting the electrodes over a sensitive plate, the 
end of the anode column detaches itself from the neighbour- 
hood of the cathode and wanders slowly towards the anode, 
leaving a track on the plate which is curved according to the 
direction of the field. 
[Рвеснт, Wied. Ann., No. 12, 1898.] 


A New Influence Machine.—W. R. Pidgeon has improved his 
influence machine in the direction of cheapness and utility for 
X-ray work. The machine consists of one or more pairs of 
glass discs mounted on a spindle and running in opposite 
directions, with earthing brushes arranged similarly to a 
Wimshurst machine. But the sectors receive their charge at 
а moment when they stand between two charged inductors, 
and their capacity is at a maximum. The machine may be 
regarded as а condenser, the plates of which can be charged 
in one position, then shuffled to bring the positives and nega- 
tives together, and thus discharged. Each sector is embedded 
in an insulator, and only the brass contact knob projects. 
Hence it can receive a charge on each face as it stands 
between the disc and the inductor, like a plate in a con- 
denser. It, therefore, carries forward a double charge as 
compared with that carried forward by a machine without 
inductors. Again, the drop of capacity and consequent rise 
in potential of the sector as it moves away from the inductor 
is so great that the induction of the machine is also practically 
doubled, and hence the total output is multiplied by four. To 
quote some figures: A Pidgeon machine with one pair of 
plates requires 18 sq. ft. of area to pass the collecting brushes 
for spark. A 15in. Wimshurst machine requires 70 sq. ft. 
The Pidgeon machine will work in any weather, since hardly 
any metal is exposed. 

[Prpazon, Phil, Mag., December, 1898.] 


Genesis of the Point Discharge. Let a needle-point be 
mounted opposite a metallic surface earthed through a galva- 
nometer. If the needle-point is then maintained at a potential 
which exceeds а certain value the galvanometer indicates a 
constant current traversing the air between the point and the 
metallic surface. Hence, under the influence of the electric 
force, the air has been converted into a conductor of definite 
conductivity, though this conversion may possibly be confined 
to the immediate neighbourhood of the needle-point. E. 
Warburg endeavours to solve the question as to what amount 
of time elapses between the establishment of the proper differ- 
ence of potential between needle-point and surface and the 
passing of the discharge. He mounted a fine platinum point, 
obtained by tearing a glowing platinum wire in a nearly closed 
metallic sphere, and determined, by an automatic interruptor, 
the current passed immediately after the establishment of the 
potential, and the current passed after the potential had been 
established for some time. The results show that the dis- 
charge reaches the full value 0:007sec. after establishing the 
proper difference of potential, and that, therefore, the air does 
not require more than that short interval to acquire its full 
conductivity. The retardation which attends spark discharges 
between spheres is not observed in this case. 

(лавова, Wied. Ann., No. 12, 1898.] 


A Dispersion Model.—Several types of models have been 
suggested for illustrating the behaviour of waves of various 
periods when encountering media capable of absorbing such 
of them as have a particular wave-length. J. H. Vincent has 
designed one which not only illustrates it roughly, but 
shows an agreement with Helmholtz’s formula of dispersion, 

n?—a 
1¹ ni — 13 
frequency of the incident vibration. Vincent’s model consists 
of a long spiral spring suspended horizontally by a series of 
vertical threads. Such a spiral spring has often been used to 
illustrate the propagation of sound and light. In Vincent's 
model it is loaded with leaden bullets at intervals of about 


, where p is the refractive index, and n the 


five turns, and to each bullet is attached a weight twice as 


heavy as the bullet, by a thread 56cm. long. Without these 
weights the loaded spring represents the open ether. With 
the weights added it represents a material medium. One end 
of the spring is set in vibration by means of a metronome. As 
the frequency increases from О to 5, the wave-length and the 
velocity of propagation decrease. When п = 0 the lower par- 
ticles are thrown into violent agitation, but when n is a little 
greater than b the model altogether refuses to propagate the 
motion, and no waves are observed until n exceeds a. When 
the frequency is higher the hanging weights are unaffected, 
and the velocity becomes independent of the frequency. The 
same thing happens when short impulses are given, corre- 
sponding to the X-rays of modern theory. 


[Vincent, Phil. Mag., December, 1898. } 


Conductivity Method of Studying Solutions.—The conductivity 
method of determining whether or not double salts exist as 
such in solutions consists in a comparison of their observed 
conductivity with what it is supposed their conductivity would 
be if the constituent salts were entirely uncombined. The 
difficulty which has always presented itself has been to deter- 
mine what the conductivity would be on this assumption. 
The difficulty vanishes in the case of extremely dilute solu- 
tions, because in their case it follows from the prin- 
ciple of the superposition of small effects alone, that, if 
no double salt exists, the specific conductivity will be 
equal to the arithmetical mean of the solutions of the 


constituents taken separately. J. G. MacGregor and E. H. 


Archibald show by practical demonstrations that, once 
the molecular conductivities at infinitive dilution are known, 
the conductivities of fairly complex salt solutions can be cal- 
culated with the aid of the dissociation theory of electrolytic 
conduction, even in its present imperfectly developed form. 
Thus the conductivities of all solutions containing two electro- 
lytes with a common ion is calculable up to a concentration of 
about 1 gramme-equivalent per litre. The conductivities of 
mixtures of equi-molecular simple solutions of zinc and cop- 
per sulphates, or of potassium and sodium sulphates are 
calculable within the limits of observational error up to a 
concentration unity. 
[MACGREGOR and ARcHIBALD PRil. Mag., December, 1898.] 


Genesis or Electric Sparks.—By an extension of the work of 
Feddersen and of Trowbridge, B. Walter has obtained some 
photographs of electric sparks which elucidate several hitherto 
doubtful points. Не mounted a rapid plate upon a little car 
moving on rails and driven by a falling weight. The rotaryinter- 
ruptor of the induction coil was worked at such a rate that at 
least two sparks were recorded on the moving plate. This, 
while ensuring a record, also furnished a measure of the time. 
The records all agreed in showing several discharges succeed- 
ing each other at intervals of 2°7x10-‘sec. The first dis- 
charge was by far the strongest, and the track of the spark 
showed several branches and brushes. The portion of the 
spark at the negative pole was always more strongly marked 
than that at the positive pole, evidently owing to the differ- 
ence in the actinic powers of the anode and the cathode light. 
The successive partial discharges, though all in the same 
direction, show an alternate weakening and strengthening, due 
to the surgings of the primary current in the condenser. A 
further analysis of the sparks reveals a process of a more 
complicated but highly interesting nature. It is seen that 
every spark is preceded by several brush discharges. Each 
brush discharge is separate from the preceding one, which is 
usually of the opposite sign. Thus a small brush will start 
from the negative pole, and another shortly afterwards from 
the positive pole. Then a larger brush will start from the 
negative pole through the path marked out by the first one, 
and will then bend aside and proceed a step further, and so 
on until the whole gap is bridged and the first spark passes. 
When the analysis is not very minute the preliminary brushes 
appear as appendages to the first spark. Such appendages 
are also seen in lightning photographs. Lightning flashes 
are, therefore, probably also preceded by pilot brush discharges. 

[WarrER, Wied. Ann., No, 12, 1898.] 
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Magnetic Suction of Cathode Rays.—Early this year (see 
The Electrician, Vol. XL., p. 782), Wiedemann and Wehnelt 
described the appearances presented by cathode rays, propa- 
gated, not across а magnetic field, but along it, towards the 
pole of a magnet. They stated that the rays were twisted 
into а series of nodes and ventral segments. К. Birkeland 
amplifies these facts by further studies, showing that the 
arrangement of the nodes is not quite so simple as described 
by the former investigators, but is equally within the grasp of 
the emission theory. He mounted a Maltese cross in the 
path of the rays, and brought the magnet gradually nearer to 
the end of the tube impinged upon by the cathode rays. By 
moving the cross and the magnet into various positions, the 
course of the rays could be completely mapped out. As the 
magnet оа the shadow of the cross, upright at first, 
turned about the magnetic axis, and both the shadow and the 
luminous spot diminished in size. The rotation was such 
that when the rays were directed upon a north magnetic pole, 
the cross, аз seen from the pole, turned in the direction of the 
hands of a watch. The patch alternately increased and 
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decreased in size. The general course of the rays is seen in 
the fgure, where the outer rays show more numerous seg- 
ments than the inner ones. 

[BIBKELAND, Archives de Genève, September, 1898.] 
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THE COMMERCIAL AND BUSINESS ASPECTS OF 
. MUNICIPAL ELECTRICAL SUPPLY. 


BY ALFRED H. GIBBINGS, M.LE.E. 
(Continued from page 82.) 


Ніһімо-оот or Мотовв, Авс Lamps, AND OTHER APPARATUS. 


The hiring-out of electric motors and other apparatus is an 
innovation of very recent growth in connection with muni- 
cipal electricity supply. The scheme was first put into 
operation in November, 1896, by the Bradford Corporation, 
who were also the first municipality to own an electricity 
supply station. The movement is, of course, merely a corres- 
ponding enterprise to the letting out on hire of gas stoves, 


which not only every municipality owning a gas works, but 


also every gas company, knows to be a sound and valuable 
commercial arrangement. It is true that there must be but а 
very few, if any, instances in which gas engines are lel on 
hire, and the reasons are palpable. They are cumbersome, 
heavy and complicated machines. They occupy considerable 
space, and cannot conveniently be stored. They consist of 
many parts which have to be separately conveyed to the place 
of erection, and the engine.then built up. They cannot be 
sub-divided into a number of small engines for direct-coupling 
as in the case of electric motors, and their operation requires 
skilled attendance, and involves comparatively frequent over- 
hauling. The chief reason, however, why gas engines are not 
more extensively let out on hire is undoubtedly the fact that 
the necessity for developing business in this direction has not 
been felt, nor is it likely to be. Even with regard to electric 
motors, the matter of selling so many more units is not in 
itself nearly so important as the time of the day during which 
those units are sold. It is the ** day load," however compara- 
tively small, which is such a beneficial factor in the economical 
production of electricity. In the case of gas, this factor is 
practically negligible, owing to the immense superiority of 
storage possibilities. In addition to this, the gas stove is an 
admirable subsidiary in the business of gas supply, for it is as 
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mueh more efficient than an electric stove for cooking pur- 
poses, as the electric motor is superior to the gas engine for 
power purposes. Up to such a point, gas and electricity seem 
to stand pretty much on an equal footing, considered as 
business enterprises, but in one respect municipalities possess 
an important privilege in connection with gas undertakings. 
For the purpose of purchasing gas stoves to let on hire, a 
local authority has power to borrow money. Up to the 
present time, the Local Government Board have refused to 
sanction similar borrowing powers for purchasing electric 
motors for hire. The reasons have been already given in the 
first portion of this series of articles, to which, therefore, we 
refer the reader. As an expedient, however, the necess 
capital can be raised by a rate, which could be redeem 
when, at some future time, perhaps, borrowing powers may be 
granted. The advantages of the electric motor have already 
been fully dealt with in the preceding section, and hence we 
have now to deal only with the reasons for encouraging the 
wider and more rapid adoption of electricity generally and 
electric power in particular. Such reasons will apply equally 
to motors, arc lamps, and any other piece of apparatus con- 
sidered useful to the supply. The claims herein set forward 
have been substantiated by two years of actual experience in 
connection with the Bradford Corporation Works. The extent 
to which it has grown will be seen in the tables and references 
given. Bradford has the advantage of a 8-wire continuous 
current system of electricity supply, with potentials of 280 
volts on each side of the system respectively. Motors can, 
therefore, be wound for either 280 volts on 460 volts. Aro 
lamps are arranged to burn 2 or 4 in series or 280 volts, and 
heating and cooking apparatus is designed for 230 volts. 

It is often asked what are the obstacles which stand in the 
way of the more general adoption of electric motors and 
electric lighting. These, upon investigation, will be found to 
be one or more of the following, viz. :— 

1. The extreme aversion to innovations which characterises 
the industrial world, in this country especially. 

2. The existence of other motors in good working condition, 
such as steam, gas, oil and hydraulic engines. 

8. The unsuitability of high-periodicity single phase alter- 
nating currents of electricity for motive power purposes. 

4. The want of capital to lay out in new machinery or 
apparatus. 

5. The want of confidence in the electric motor by the non- 
technical manufacturer, 

The first and last of these are very often overcome by the 
hire system. The incentive to give a new article or method 
& trial is generally created when the risk of failure is reduced 
to а minimum and the pecuniary condition is small. This 
has been exactly the experience in Bradford, where it was 
found that after both motors and arc lamps had been let on hire 
for six months in many cases offers were made to-the Cor- 
poration by the users to purchase the apparatus outright. It 
will also be seen by reference to Tables XVI. and XVII. how 
rapid has been the increase in the demand for motors and arc 
lamps. The most probable explanation in this case is that 
the singularly appropriate form of supply has created the 
demand. The advantages of these particularly efficient 
classes of apparatus has soon been appreciated, with the 
result that ordinary business competition has rendered their 
adoption absolutely necessary. 

With regard to the second of the obstacles given above, it 
is only a question of time, for, of course, existing motors, 
sooner or later, will have to be replaced. An instance which 
recently occurred in Bradford may be of interest. A small 
manufacturer had a breakdown with his gas engine. Не 
applied immediately for an electric motor on hire from the 
Corporation. He was informed that he could not be supplied, 
as his workshop was a considerable distance from the Corpora- 
tion supply mains. At first he threatened to have his gas 
engine repaired, but found this did not have the desired effect. 
Shortly afterwards another application was made by the same 
individual for an electric motor for premises adjacent to the 
existing mains. He had decided to remove from his original 
premises and to extend his works for the sake of driving by 
electricity. 
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Where the power to purchase exists the buyer will probably 
have little or no experience or knowledge of electrical matters 
to guide him in his purchase. If his means are at all limited 
he will be tempted to venture on a cheap line, and become the 
dupe of those who simply make to sell. The solution of these 
difficulties, which to my mind appears the most satisfactory, 
because it is the one fraught with the most advantages to all 
concerned, is that the owners of electricity supply under- 
takings—whether a public company, municipality, or other 
local authority—should themselves purchase good reliable 
motors, &c., and let them out on hire. Antecedently this 
scheme may appear a sort of parental regime, but it is suited 
to present circumstances at any rate, and experience proves it 
to work well. [ 

The following Tables, No. XVI. and XVII., will show the 
development which has occurred in the adoption of motors 
and aro lamps respectively since the hire system has been 

introduced at Bradford :— 


Table XVI.— (Motors). 
Number of motors supplied | 
from Corporation mains. Board of Trade 
| its sold 

Year Owned by Owned by тош = йш 

consumer. Corporation. 

(Not on hire.) (On hire.) 
1896 23 1 50 54,972 
1897 14 39 55 117,176 
*1898 6 46 52 65, 


* Bix months only. 


From this table it will be seen that the increase in electricity 
supplied for motive power in 1896, in which year the hire 
system had been in operation for two months only, was 19,058 
units; in 1897 the increased sale over 1896 was 52,204 units; 
and in the present year the increase is likely to be 82,824 
units, or a sale of 200,000 units or 41 per cent. over 1897. 


Table XVII. — Are Lamps. 
Number of arc lamps supplied from 


Corporation mains. 
Year. 
Owned by consumer. | Owned by Corporation. 
(Not on hire.) (On hire.) 
1889 50 Nil. 
189) 44 i 
1891 67 i 
1892 68 » 
1895 61 n 
1894 52 р 
1895 52 a 
1896 74 14 
1897 21 66 
*1898 12 100 | 
Total........ 88 491 180 


* To Sept. 30, 1898. 


The following are the conditions upon which electric motors 
are let on hire by the Bradford Corporation :— a 


1. The rent is due in advance on January Ist and July ist in each year, 
the first payment to be made at the time of signing the agreement, and 
before the motor is connected to the Corporation mains. In the event of 
the accounts for hire or for current becoming overdue the supply will be 
cut off. 

2. The rent will include the conveyance of the motor from the Corpora - 
tion stores to the premises of the hirer, if such premises are upon the 
ground floor. If, however, the motor is required in a basement or upon a 
higher level thaa the ground floor, the hirer must pay the cost of raising 
or lowering the motor to such position, as follows :— 


$ Н.Р. and 1 Н.Р, motor ã 10s. 
g- o8 3 „5% & Gàn he Conor OT error er 20s. 
43 „ 6 „%%% ᷣ RO Va Pee e RUE 308. 
10 HP. motors осна esu noa noo . 50s. 


3. The hirer must also provide suitable foundations (timber being usually 
sufficient) upon which the motor will be secured by the Corporation. Sizes 
De foundations for the different sizes of machines may be obtained at, the 
offices. 

4. The rent includes supplying and fixing the necessary starting switch, 
but all other accessories, such as oil, carbon tipe, special pulleys, &c., muet 

. be paid for by the hirer and obtained from the Corporation stores, Bolton- 
road. The fortnightly inspection by an authorised inspector (who will be 
in uniform) will be free of charge. 


5. The necessary wiring from the Corporation terminal box to the motor, 
including cut-outs, main switches, &c., must be provided by the hirer, and 
will be subject to the same conditions and tests as apply to wiring for the 
electric light. The meter must in all cases be fixed adjacent to the service 
terminal boxes. 

6. The supply of the motor and the current will also be subject to the 
Board of Trade Regulations relating to electricity supply, to the Rules and 
Regulations of the Electricity Department of the Corporation and the 
Electric Lighting Acte, 1882-1889, 


Rent and Particulars. —Motors. 


Horse-power.| Speed. S DE Volts. Amperes. р 
| 

$ B. H. p. 1,700 Ain. 230 3 £110 0 

1 B. H. P. 1.450 Ain. 230 5 20 0 

2 В.Н.Р. 1,200 bin. 230 9 210 0 

3 B.H.P. 1,100 bin. 230 12 300 
5 B.H.P. 1,000 6in. 230 18 400 
B.H.P. 800 "Jin. 230 22 5 0 0 

10 B.H.P. 800 10in. 230 36 8 0 0 


The following are the conditions under which arc lamps are 
let out on hire hy the Bradford Corporation :— 


1. The rent is due in advance on January Ist and July Ist in each year, 
the first payment to be made at the time of signing the agreement, and 
before the are lamps are connected to the Corporation mains. In the 
event of the accounts for hire or for current becoming overdue, the supply 
will be cut off. 

2. The rent will include fixing the lamps in the premises of the hirer, 
The hirer must provide and fix in position the n hooks or brackets 
on which the lamps are to be placed, and a sufficient length of electric 
cable must be left at the brackets to enable the lamps to be connected up. 

3. The lampe will be supplied complete with globes and resistances, and 
will be left in satisfactory working order. In the event of any globe being 
broken, or any terminal or portion of the lamp becoming burnt, the hirer 
must pay the cost of replacing the defective part. These defects and 
breakages must be remedied with the least possible delay. 

4, The rent includes periodical inspection by an inspector in uniform, 
whose duty it is to report upon the condition of the lamps and installation. 

5. A separate meter must be placed in the arc light circuit, in the event 
of there being also incandescent lamps in the same installation. 

6. The necessary wiring from the Corporation terminal box to the arc 
lamps, including cut-outs, maia switches, &c., must be provided by the 
hirer, and will be subject to the same conditions and tests as apply to the 
other installation wiring. 

The supply of the arc lampe and the current will also be subject to the 
Board of Trade Regulations relating to electricity supply ; to the rules 
and regulations of the Electricity Department of the Corporation ; and 
the Electric Lighting Acts of 1882-9, 


Rent and Particulars.—Are Lamps. 
| 


- 
А Арргох. Total cost 
No, in ; Rent 
Type. 3% Amp. c. p. of per hour 

5 eachlamp Per annum. for current. 
Ene, arc (single carbon) 2 | 5-6 500 |£1. 1 0 each 5d. 
Open arc (double carbon) 2 | 5-6 500 E 10; bd. 
T Р 2 10-12 1,000 110, 10d. 
Open are (single carbon) | 4 | 6-6 500 | 0106 „ 5d. 
" » 4 10-12 1,000 | 0100 „ 10d. 


Tbe encloged type arc lamp requires re-carboning once every 100 hours, 


Prices and Sizes of Carbons. 


12 millimetres and 12 millimetres (for enclosed ares) 34. par pair 
18 do. 11 do. | s dau 
12 do. 7 do. ld 


(These carbons are of the best quality only ; inferior carbons are likely to 
give dissatisfaction and trouble.) 


Basis of Charge.—The basis upon which the annual charga 
for hire should be made is arrived at by adding all the charges 
consequent upon the capital outlay. These are (1) Interest ; 
(2) Sinking Fund; (8) Depreciation and Repairs. The interest 
may be taken as an average of 8 per cent. per annum. The 
Sinking Fund will be variable according to the period over 
which the capital is borrowed. Usually this is 25 years, and 
the amortisation is practically equivalent to another 3 per 
cent. per annum. The rate for depreciation and repairs will 
depend upon the nature of the apparatus on loan. For 
motors and arc lamps, the “ Ше” may be reckoned as ten 
years, and the repairs at the rate of 4 per cent. per annum. 
This gives a total rate for depreciation, &c., of 14 per cent. 


per annum. Hence the total charge should be :— 
Interess . 5 per cent. per annum. 
Sinking Fun ll... č " M 
Depreciation, &c. ............... 14 is и 
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Therefore, 20 per cent. of the capital outlay should be the 
annual rental charge. In Bradford, as will be seen in the 
„Rent and Particulars” already given, only 10 per cent. is 
charged. The 10 per cent. for actual depreciation has been 
taken out of the annual rental and allowed for in the price 
charged per unit. By this arrangement it was considered 
that greater inducement would be offered to adopt the appa- 
ratus on hire. This department may also with advantage 
undertake the sale of such articles as are required for the use 
and operation of the apparatus on hire. For motors, oil, 
carbon brushes, &c., should be sold, and for arc lamps 
carbons and globes. 

The following rules, printed on stout card or strawboard, 
should be supplied with each motor and hung up in a 
convenient place adjacent to it :— 


Directions to be Observed to Ensure the Safe ond Satisfactory Working of 
Electric Motors. 

1. The motor must never be started with the load on. 

2. The motor must always be started and stopped by the atarting switch. 
The main switches may be left open when the premises are not occupied, 
but they must always be closed. before starting the motor. 

3. If the starting switch is in order the speed of the motor will be slow 
on first closing the circuit, but full speed will be attained after 15 to 30 
seconds. It must not be used until full speed has been attained. 

4. If the motor appears to start up too rapidly notice should at once be 
sent to the electricity office, Town Hall, as the motor may be damaged if 
the defect is not remedied. 

5. If the motor starts up too rapidly, or with the load on, the main fuse 
will probably be blown. 

6. Before starting see that the oiling arrangements are satisfactory ; oil 
should not be allowed to run on the bearings when the premises are closed. 

7. Suitable oil may be obtained at the stores, Bolton-road Electricity 
Works. Price 2s. per gallon. 

8. The brushes (i. e., the carbon contacts on the commutator) must not 
be lifted under any circumstances. If the carbon has worn down too low, 
which may be ascertained by the loud, scratching noise which the holders 
make on the commutator, new carbons should be at once put in and the 
attention of the inspector called to the matter, or notice sent to the Town 
Hall. Neglect of the above will cause scoring of the commutator and will 
damage the machine. 

Ө. The inspector will examine the motor once a fortnight. You are 
requested to allow him to start and stop the motor and to make what 
examination he thinks necessary. 

10. The inspector will be in uniform, and will also carry a ticket of 
authority to inspect. 

11. The motor should not be left running when not in use; observance 
of this will tend towards considerable economy. 

12. Irresponsible persons, or those unacquainted with electric motors, 
should not be permitted to do anything whatever in the nature of a repair 
or adjustment under any circumstances, Attention will always be given 
to irregularities on notification at the office at the Town Hall or in writing. 


(To be concluded). 
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IMPROVEMENTS IN MAGNETIC SPACE 
TELEGRAPHY.* 


BY DR. OLIVER LODGE, F.R.8. 


Part I.— First Portion. 


The general principles of electric space telegraphy—or wireleas 
telegraphy, as it seems to wish to be called—are fairly old ; and 
without going into the history of the subject, with which I 
need not trouble you, since it has been admirably summarised by 
Prof. Silvanus Thompson in his lecture to the Society of Arts, 
I may recapitulate the three chief methods that have been tried. 
First and oldest the earth current or leakage method, wherein 
a powerful current conveyed to the earth or sea by two well- 
separated electrodes causes a slight difference of potential between 
two other well-separated tapping electrodes at a distance, and 
thereby produced a feeble current through a joining wire, which 
can be detected telephonically or galvanometrically, or in any 
other convenient and known way. Iam under the impression that 
this utilisation of earth conduction for the purpose of conveying 
messages has played a greater part in the past, and is perhaps 
destined to play a greater part in the future, than most people 
suspect. When, for instance, as in Mr. Langdon Davies's expe- 
rience, phonoporic currents have been heard in very distant tele- 
phone trunk lines, it is difficult to be sure how much of the effect 
is due to a true induction from wire to wire, and how much of it is 
due to conduction—not only conduction through the soil from 
earth-plate to earth-plate, but conduction also through metals, 
whether gas pipes or overhead wires or other conductors arranged 
for other purposes. "Whenever an open circuit is employed, with 
earthed terminals, conduction is liable to assist induction ; and this 
may very likely be regarded as an advantage. It may also be to 
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some extent a disadvantage, owing to its resulting in the mixing of 
тш a ; 16 may, in fact, contribute to ordinary telephonic cross- 


The second method that has been tried for purposive space tele- 
graphy is the method by magnetic induction between two insulated 
line wires stretched parallel to one another along opposite coasts. 
This method, as is well known, has been tried under the auspices 
of the British Post Office, and is known as Mr. Preece’s method. 
It is, I think I am right in saying, the only system in actual regular 
work ; for near Cardiff, between Lavernock Fort and the neigh- 
bouring fort on the island of Flat Holm, I have myself seen it at 
work, and have admired the ingenious system of call devised b 
Mr. Evershed and there employed. I desire to say that when 
gave a short preliminary note to the British Association at Bristol 
this year, on a **call" that I had invented, I was unaware of Mr. 
Evershed's work in the same direction. He has undoubtedly 
achieved the result there aimed at, though with the expenditure of 
a good deal of power; and had I known, I should certainly have 
referred to itin my communication at Bristol. But after the Bristol 
meeting Mr. Preece gave me permission to visit Lavernock, and I 
went in company with Mr. Partridge, the telegraphic superinten- 
dent at Cardiff, to whom also I am obliged. 


In the third system of space telegraphy—that by Hertz waves—the 
ре owes its knowledge and interest also to Mr. Preece ; for, had 

г. Preece not taken up the subject, very few persons would, in 
all probability, have heard of Hertz wavesand Branly detectors and 
coherers to this day. As it is, owing to Mr. Preece's great influ- 
ence and power of lecturing, this third and most recent method has 
beoome the best known of all; and, indeed, Italy is generally 
credited with the whole discovery. I do not intend to refer to this 
interesting method again to night, but before leaving it, it may 
conduce to clearness if I explain wherein the Hertz-wave method, 
at which 1 have also worked in conjunction with Dr. Alexander 
Muirhead, differs from the older magnetic inductive method of Mr. 
Preece, Willoughby Smith, and others, 

Every alternation in a suitable medium produces waves in one 
sense, but the intensity of those waves is immensely dependent 
on the rapidity of the alternation. A rapid pulsation of air, in 
and out of a hollow vessel like a resonator, may cause an extremely 
loud sound ; a slow pulsation, of the same or even of much greater 
amplitude, would cause no perceptible effect, beyond an alternate 
rise and fall of a sensitive barometer. Again, a reed vibrating 
slightly but quickly is audible at a distance, while a fan vibrating 
strongly but slowly is not audible at all. The waves emitted 
by the one are strong, by the other are exceedingly weak. A mag- 
netic alternation of sufficient rapidity induces an alternating eleo- 
trostatic field, and is, therefore, accompanied with emission of 
energy. A slow magnetic alternation is practically unaccompanied 
by any electrostatic effects, and so, practically, all the energy 
emitted at each pulsation returns again to the source. For a pro- 
gressive wave must necessarily have half its energy static, and half 
of it kinetic energy ; whereas in ordinary current induction all the 
energy is kinetic. 

Interrupting the explanation for a moment to touch on a 
practical point : It might seem, from what we have so far said, 
as if all the advantages lay with the rapid vibration or wave 
method. But when really large distances are contemplated, or 
when obstacles intervene, its advantages diminish and ultimately 
disappear ; for slow magnetic pulsations are independent of all 
obstacles, except actual iron, if they are slow enough, and are only 
slightly weakened by conductors, whereas rapid pulsations or true 
waves are stopped by conductors, and are greatly affected by 
obstacles. It is probable, as I have hinted above, that earth-con- 
duction plays a considerable part in some of the coherer signalling 
which is supposed to occur by means of waves in space; and in 
all cases it is a possibility to be constantly borne in mind. The 
coherer is a detector of electric jerks transmitted by the earth or 
by uninsulated conductors such as gas pipes, and the response 
of a coherer is no conclusive demonstration of the receipt of 
actual Hertz waves. 

To detect the radiation of energy, something capable of respond- 
ing to waves, such as an ear, an eye, or a coherer is appropriate ; 
to detect the fluctuations of pressure or of magnetic field, some- 
thing akin to a barometer or magnetometer would seem to be 
appropriate ; but, inasmuch as these iustruments only indicate the 
state of things at their immediate locality, another device can be 
employed which shall integrate the effect over & considerable area 
and therefore be much more sensitive. Such a device is afforded 
in the case of magnetism by Faraday’s current-induction. A 
circuit connected with any electric detector, such as a telephone, 
may surround a large area and give an induced current depending 
on the variation in the total lines of force passing through the 
entire area. ö 

In the Lavernock signals, considering them as due to wire induc- 
tion, the inducing and induced areas are both long narrow strips in 
a vertical plane, with their long sides horizontal and their faces 


parallel; each being constituted by the space Le*ween a long over 
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head line on posta and the return earth—or, rather, sea— circuit. 
But in some interesting experiments made by Mr. Stevenson near 
Edinburgh he employed a horizontal coil of wire approximately 
circular—in one case utilising some farm fencing, I believe—and 
by means of a battery and key at one station was able to hear Morse 
signals in a telephone in another like coil half a mile away. This 
certainly resulted from pure induction, and it may be considered 
to represent the closest approach hitherto made to the method I 
have to bring forward to-night. 

Unfortunately, Mr. Stevenson made a slight error in the theory, 
and perhaps for that reason did not continue the attempt over 
larger distances. He says that with a given number of ampere- 
turns the hearing distance increases with the square root of the 
diameter of one of the coils, or with the simple diameter of 
both coils, thus making it necessary to double the size, quadruple 
the area, of each coil if the distance is to be doubled ; and, 
since he used 1,600 yards of wire in each coil to signal half a 
mile, he may nave considered the cost prohibitive for any really 
great distances, as, indeed, it is, with mere unaided coil induction. 
But, in truth, the law of distance is not the square root of the 
diameter, but the two-thirds power, with a given primary current ; 
and so doubling the circumference of each coil will enable 
signalling over more than double the distance, if other things can 
be kept the same. It is true, however, that for such magnification 
the thickness of the wire must be magnified likewise, or else more 
power will be consumed in the enlarged coil ; and this considera- 
tion, together with others shortly to be stated, does speedily make 
the cost prohibitive, unless some fresh revolutionary devices are 
employed. 

The devices I have to lay before you to-night contain nothing 
new in principle—i.e., they involve no discovery—but, inasmuch 
as they make practical over big distances what has been actually 
successful over small distances, I venture to attach some importance 
to them, and think them worthy of your attention. First I have 
to explain my system of magnetic induction telegraphy, and next 
ir 1 sensitive receiving instrument which may be employed 
with it. 

The chief feature of my magnetio system ia the outcome of an 
electric resonance experiment which I described eight years ago 
(seo Nature, Vol. XLI., p. 368), viz., the experiment of the syntonic 
Leyden jars. The term resonance ів generally and properly 
understood as having an acoustic significance, and where no refer- 
ence to sound is intended I advocate the use of the more general 
term ‘‘syntony to denote the sympathetic response between two 
vibrators attuned to the same note, or more generally to the 
same frequency of vibration, whether that vibrator be mechanical or 
electric or magnetic. Two similar Leyden jars connected to similar 
circuits are, or may be, thus syntonised, and any electric oscillation in 
one causes à feebler electric oscillation in the other ; the medium of 
communication in this case being the alternating magnetic field 
between the two circuits, the lines of force of the one circuit 
penetrate the other, and by their fluctuation cause an alternating 
electromotive force of feeble intensity. In a distant circuit not 
containing a Leyden jar, and therefore not susceptible of any 
tuning, because it has no natural frequency of vibration, nothing 
can be perceived ; but when a Leyden jar exists in a circuit, that 
circuit has at once a natural frequency of vibration which may be 
syntonised with that of the emitting circuit, and in that case the 
intensity of the reverberating induced electromotive force may rise 
as high as several thousand volts, and cause a spark over a very 
perceptible air-gap. 

Now, for telegraphic purposes, I replace the Leyden jar by a con- 
denser of considerable capacity, and the circuit of the jar becomes 
a large horizontal coil of wire—it may be of one turn or it may be 
of more; and the frequency of vibration, instead of being the 
million or so per second appropriate to Layden jars, becomes the 
thousand or even hundred per second appropriate to sound. 
Hence, instead of using a spark gap to detect the disturbance, I use 
either a coherer or else a telephone as a shunt to the receiving con- 
denser. Further, although the momentary oscillation of a spark 
constitutes a possible sender, I generally employ some form of 
alternating or intermitting machine of considerable power as the 
sending appliance, and carve its fluctuating current into long and 
short spells, as everyone else working at the subject has done.* 

I have at my house a cable a quarter of a mile long altogether, 
enclosing an elongated rectangle, say, 150 x 30 Square yards, and 
with that I can hear all that goes on in the neighbouring telephone 
wires, and can even answer back with a suitable microphonic trans- 
mitter; but there being, I suppose, no phonopore in the neigh- 
bourhood, I hear no stray musical note; the only musical note I 
hear is the one belonging to the desired signals when they are 
being sent to me from an equal length of cable round an equal but 


Norz.— In the original Paper a detailed quotation of Mr. Stevenson's 
experiment was here quoted, under the belief that signalling to a light- 
house. at the Shetlands had been tried ; but this was a mistake. The 
experiment was only a preliminary one near Edinburgh, and does not 
appear to have satisfied the P.O. officials who helped to conduct it.—O. J. L. 


squarer contour at the College about two miles away, or 2:5 kilo- 
metres in a direct line. 

I may say that, although the Leyden jar or condenser consti- 
tutes a leading feature of my system, I have occasionally, as an 
experiment. dispensed with it, and tried what could be done with 
the area-enclosing circuitsalone. But under those conditions, with 
the power I had at my disposal, I was not usually able to hear 
anything. I was using a small low-frequency dynamo of the Pyke 
and Harris pattern, and at the sending end had a current of 
10 or 12 amperes going round the circuit, sometimes as much as 
25 amperes. Under these circumstances, on the ordinary National 
Telephone Co.’s telephones, the sound could be heard many 
miles away—away over in Cheshire, towards the Dee, the signals 
could be clearly heard, while close to the college the sub- 
scribers, unfortunately, became rampant; but through empty 
space the signals only became audible at a distance of two 
miles, when a condenser was used and the circuit properly 
attuned. I am speaking now of the early trials, when no suitable 
receiving telephone was employed, but only the first tohand. The 
cable, bought for the purpose of the trial, was described as anti- 
inductive telephone cable ро exactly the variety required), 
and it was very badly insulated, having been bought as little 
more than old materials; but still it might, perhaps, have been 
expected todo better. Directly the circuits were syntonised, how- 
ever, there was no difficulty in hearing the note and the signals. I 
should say that I did not work with the fundamental frequency of 
the dynamo—128 per second, or thereabouts—but with the third 
harmonic, which is fairly strong in these Pyke and Harris alter- 
nators, of frequency 384, Such a note is pleasanter to listen to 
than а deep bass, the ear is far more sensitive to it; and, more- 
over, to attune the circuit to the lower frequency would have 
entailed a prodigious capacity. As it wag I used 28 microfarads, 
and had to insert the thick wire of a hedgehog transformer in the 
circuit too, in order to get the induced circuit frequency as low as 
384 with the quarter-mile length of cable once round. 

I generally used a couple of Ader telephones in series, each of 
about 70 ohms resistance, and connected them thus as a shunt to 
the receiving condenser. The resistance of the receiving cable 
itself was only 0:07 ohm (it consisted of 100 No. 18 wires all in 
parallel), so that if the telephone had been in series with it a very 
low resistance winding would have to be employed, and in the early 
trials I did not happen to have such a telephone handy. I did, 
however, usea Western Electric loud-speaking telephone of 2 ohms 
resistance occasionally. A transformer, of course, was sometimes 
used, but it wastes power. Besides, the low resistance of a trans- 
former winding is apt to be rather illusory when its higher resist- 
ance secondary is closed. 

At the sending end also condensers were employed, in series 
with dynamo and coil, in order to strengthen by resonance the 
third harmonic at the expense of the fundamental. The cable 
there was about 400 yards of well-insulated telephone cable, con- 
sisting virtually of 20 strands of separately insulated No. 16 wire, 
slung on poles round a squarish contour ; but, unfortunately, it 
was again sheathed in lead во as to be nominally *'anti-inductive. "' 
I found it best usually to join these 20 wires in five series of four 
strands each; and the current in each strand being then, say, 
6 amperes, I call the whole current in the cable 24 amperes. 

The receiving cable I could also at first employ in separate 
strands, for its 100 wires were supposed to be insulated with thin 
india-rubber. The firat time I heard the note I had 19 of these 
strands in series without a condenser, constituting a coil of 19 
turns, connected to an Ader telephone. Since then, however, 
the insulation has so much broken down that I am constrained to 
use all the wires in parallel, which for many purposes is not so 
convenient, 

ADVANTAGE OF SYNTONY. 

Now proceed to consider more particularly the elementary theory 
of magnetic induction telegraphy between two large distant hori- 
zontal coils, first without, then with condensers ; taking the case, 
however, of an alternating current, and not the simple make-and- 
break battery arrangement employed by Mr. Stevenson, wbich 
obeys somewhat different laws. 

The first proposition I wish to maintain is that no unaided 
simple induction process can work satisfactorily over really big 
distances unless an altogether prohibitive amount of wire or an 
extravagant amount of power is employed. This proposition I 
prove by considering the strength of current induced in the distant 
circuit. Let a and b be the radii of the two coils, considered 
circular, » and m their turns of wire, and r their distance apart 
from centre to centre, this last being considerable : then the mutual 
induction coefficient—1.e., the total lines of force passing through 
one ooil due to unit current in the other—is 

M= ъта?тт? 
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The resistance is 
A. for one, and x for the other. 
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The self-induction is 
4 n (los PR 2) ; 
с 
or, for present approximation—aceurate if one coil ів like the other 
magnified—te«,, if they are really similar coils "—the self- ind ac- 
Mons аге 
kn!a and km?b. 


Now, if Е is the electromotive amplitude maintained in the primary, 
the current-amplitude induced in the secondary is 


when J, and J, are the impedances. 

For rapid alternations and good stout wire the value of J is not 
much bigger than p L ; hence the most favourable case for the mere 
pair of circuits without condensers gives 

x М _ nmralb? 

E pL,L, pn^m!b?abr? 
which is, therefore, the virtual conductance " of the whole 
System. 

The first and most important thing we observe here is that p 
occurs in the denominator, so that high frequency is actually dis- 
advantageous—other things being equal, which they usually are 
not, because high tones are best to listen to. The next thing to 
notice is that number of turns of wire occurs in the denominator, 
so that a single contour is much better than a coil of many turns ; 
except in so far as many turns help to emphasise self-induction at 
the expense of resistance, and so to bring about the above ‘‘ most 
favourable " conditions where resistance can be neglected. Lastly, 
we observe that the linear dimensions of each coil occurs only once 
in the numerator, and that their product is, therefore, incompetent 
to cancel the cube of the distance in the denominator, when both 
wire and distance are magnified in the same proportion, and when 
both are big. Observe, we are not here taking the case of a given 
1 in the primary, but the more practical case of a given 

Moreover, we see that extra thickness of wire gives no advan- 


tage: if the wire is thin, the induced current will be less than the 


above; but no increase of thicknessjcan make it greater than the 
value of x now calculated, viz. : 


7?abE 


— 
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Hence I say that no simple induction system can work over 
really big distances, unless an altogether prohibitive amount of 
wire or an extravagant amount of power is employed. If for a 
certain distance a total length of wire is just sufficient, it is best 
disposed in equal contours of one turn each ; and the ratio between 
the induced secondary current and the applied primary E.M.F., 
without allowing anything for the impedance of the receiving 
telephone, is then 

12 
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To signal double the distance 2/2 times the length of wire is 
necessary ; and to signal 10 times the distance the necessary length 
of wire is 32-fold, its thickness being increased at the same time 

` во as to keep resistance down. 

Introduction of Condensers.—But now, directly condensers are 
introduced both into sending and receiving circuits, and are adjusted 
until each circuit is attuned to the applied frequency, the conditions 
are greatly altered. When the correct note is reached all self- 
induction is abolished, and the impedance becomes simple resist- 


ance. Hence in this case the induced current is 
ĝi y _ рафт“? 
Е 40275 


The most important thing to notice here is that p occurs in the 
numerator, so that high frequency is specially advantageous. The 
number of turns is immaterial, instead of being objectionable, as 
in the former case, and this fact is often convenient for tuning. 
And a great gain results from increasing the thickness of the wire, 
whenever a big distance is to be attempted. 

If the whole bulk of wire employed is V, and if it be distributed 
equally between the two stations, in a single turn at each, the ratio 
between the secondary induced current and the applied primary 
E. M. F., again without allowing for the resistance of the receiving 
telephone (its ‘‘ reactance” has been already neutralised. if it is 

‘connected in series), is in this case 

pv? 

64p*r* (2) 

Oomparing this with (1), the chief difference consists in the 

position of p; but this is a tremendous difference— representing 
something like a million-fold factor. 


To take a numerical example in illustration of the two cases. Let 
the applied E. M. F. be 100 volte, the frequency 400 per second, the 
total length of wire, say, 2 kilometres, and its thickness 2 centi- 
metres (about b tons of copper altogether): them 

Е 125 about, ре 2,500, and p= 1, 600 sq. am. per sesond. 
Bo at а distanee of 100 kilometres the maximum received спрэд 


| possible is, by simple conduction without condensers, 


4х100х100 
16 х (125)? x 2,500 x 10?! 

or 0:0064 microampere ; which is quite insufficient to affect a tele- 
phone. Whereas with proper condensers the current might be 

2,500 x (6 х 10°)? x 10” 08.8 

~ 64x (1,600)? & 1011 = 
or 0 5 milliampere, which is quite a strong telephonic current. 

(To be continued.) 


C.G.S. units, 


TELEGRAPHY BY MEANS OF ULTRA-YIOLET 
LIGHT.* 


BY PROF. К. ZICKLER. 


In my previous detailed discussion of this subject, t I concluded 
by promising to make further experiments over greater distances 
so soon as I had a metallic projector at my disposal. By the kind- 
ness of Messrs. Schuckert and Co. and their manager, Dr. F. Nerz, 
and with the assistance of their Mr. A. Siegert, I have been 
enabled to carry out my intention. A parabolic reflector, made of 
a German-silver alloy, was used as transmitter, Its diameter was 
800mm., and its focal length 200mm. It was fitted with a regulating 
arc lamp requiring normally 60 amperes at 47 volts, and it was placed 
with its carbona horizontal and ia the axis of the mirror, so that 
only the rays reflected from the mirror were used, and not those 
coming directly from the carbons. As in my former experiments, 
I used a receiver in which the electrodes were 5mm. apart, and the 
rarefaction of the air could be varied and measured. For con- 
venience in the experiments, the glass shutter for screening off the 
ultra-violet rays was placed at the receiving end instead of at the 
transmitting end, the object of the experiment being merely to 
determine if the rays emanating from the projector were sufficient 
to start the sparks in the receiver. 

The experiments were carried out on October bth and 6th. In 
tests made on the first day across a distance of 60 metres the rays 
caused sparks to pass in the receiver without any rarefaction of the 
air, and without the employment of any means to concentrate 
the active rays upon the cathode. "This pointed to the possibility 
of overooming far greater distances now that the transmitter was of 
greater power. The distance was, therefore, increased to 450 metres. 
The same quartz lens was used as in former experiments, its 
diameter being 4cm. and its focal length 15cm. With an air-pressure 
corresponding to 340mm. of mercury sparks occurred on the 
removal of the glass plate. This experiment was made with the 
sun shining. The second day’s experiments were made across а 
distance of 13km., when, with the same lens, but a pressure of 
200mm., satisfactory results were obtained. 

Thus the use of a reflector has increased the distance over which 
signals could be transmitted 6:5 times. It may or may not be that 
the use of a larger arc has also assisted, for in my former experi- 
ments better results were obtained with a long arc and smaller 
current than with a short arc and larger current. 

I intend to make further experiments with projectors made of & 
material more suitable for the reflection of ultra-violet rays ; the 
one used in these experiments was of a copper-nickel alloy, and 
not expressly prepared for the purpose. I will also experiment with 
larger quartz lenses, and with gases other than air in the receiver. 


Wireless Telegraphy.— The Standard's Vienna correspondent 
announces that experiments were made a few days ago at 
Pola, and are shortly to be repeated, with an improvement of 
Marconi's system of wireless telegraphy. It is, he says, 
already possible to determine the presence and course of a 
vessel distant from six to eight English miles. The improve- 
ment is the invention of a young student at the Buda Pesth 
Polytechnic, named Bela Schefer. The next trials will be 
made in the presence of Admiral Baron Spaun and several 
naval engineers. No further details are yet to hand. 


ES Abstract of an article іп the Lichtrotechugsche Zeitschrift of Dec. 8. 
t Elektrotcechnische Zeitschrist, 1898, Nos. 28 and 29; Zhe Electrician, 
Vol. XLL, p. 720. 
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ELECTRIC POWER TRANSMISSION AT A 
SWEETMEAT FACTORY. 


Messrs. Geipel and Lange have forwarded us the following par- 
ticulars of an important installation of alternate-current electric 
motors for driving the machinery at Messrs. Fuller's new sweetmeat 
factory at Hammersmith :— А 

There аге іп all 14 motors, each of which, with one or two 
exceptions, drives its own machine. The motors vary in horse- 
power from 7 н.р. down to } Н.Р. They are operated by current 
supplied by the Hammersmith Vestry at a pressure of 110 volts, 
alternating, with a frequency of 50, and are of the Brown-Boveri 
single-phase type. The “smaller motors are started by [means 
of & resistance, while for the larger sizes the usual condenser is 


2nd. Because the machines are scattered, and are in many casee 
a long distance apart, which, under another arrangement, would havs 
necessitated running long lines of shafting, with the consequent 
serious and continual loss of power therein. 

The suitability of the separate motor system in this particular 
case is proved, for it is found that most of the motors are standing 
for a very large fraction of the whole time, and consequently no 
power is being lost, as would be the case if a large motor were 
employed for driving the whole of the machines by long lines of 
shafting. 

The factory is lighted throughout by electricity, there being 
about 260 lights. The whole of the wiring is on the Andrew»' 
Safety Concentric system, the lamps being arranged in small 
groups, while each motor has its own circuit direct from the main 
switchboard, on which are grouped all of the fuses, so that there 


employed. The ease with which the motors can be started by the | are no fuses whatever scattered throughout the building. 
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various attendants is a special feature of the whole installation. It 
may be noted, for example, that for working the lift there is in use 
а 2 н.р. motor, which starts up readily with the whole of the belt- 
ing and gearing thrown on, and yet the starting current does not 
exceed the full-load current. It has also been found that at times the 
load on this motor has been double of that for which it was 
designed, though there has been no breaking out of step, or any 

e whatever to the motor. This adaptability of the alternate · our- 
rent motor to overloading is afeature whichis frequently lost sight of, 
and in this respect it affords a favourable comparison with the 
continuous-current motor, in which overloading means sparking 
and wear and tear of the brushes and commutator. 
noticed in several cases that the motors have been bespattered with 
sticky sugar and chocolate ; this does not appear to affect their 
working in the slightest. On the other hand, had they been fitted 
with exposed commutators, as in the continuous-current system, 
serious trouble might have been the consequence. The curves in 
Fig. 1 give details as to the efficiency, drop in speed, power factor, 
&o., of one of the motors. 

The speed of the factory machinery being slow, it was found 
necessary to adopt some form of speed-reducing gear. The three 
following alternatives were considered :—Spur gearing, worm gear- 
ing, and belting. The first two were objected to, chiefly owing to 
the difficulty of designing special gearing for each machine, the 
speed of these differing. It was, therefore, decided to adopt belting. 

his involved the use of a countershaft, and as it was specially 
desired to obviate the unsightliness and trouble due to counter- 
shafts fixed on ceilings, resource was had to a special gear patented by 
Messrs. Geipel and Lange, which has for its object the transmission 
of power from the motor to the machine by exceedingly short belts. 
It will be seen from the sketch of the gear (Fig. 2) that it consists 
of a swivelling countershaft which can [n adjusted to give the exact 
amount of tension required for the two belts by means of a hand- 
wheel It wil be seen that by turning the hand-wheel in опе 
direction, the standard is inclined forward, thus loosening the belts 
and permitting the motor to start light. When the motor is started, 
the hand-wheel is. turned in the reverse direction, thus moving 
the standard backwards and tightening the belts. This operation 
is necessary only when starting up on full load. The gearing is 
compact, and takes up but little floor space, and it obviates the 
necessity of sliding foundations. It may be interesting to note that 
no trouble whatever has been experienced by the employees either 
in operating this gear or in starting and stopping the motors. 

It was decided to adopt a separate motor for eaeh machine for 
several reasons :— | Hn 

lst. Because it was important that the very best light should be 
thrown on to the work, and this is not possible with overhead gear. 
ing and belting. Е oe 


18 14 Horse Power. 


It has been. 


0 * 


Fro. 2. —Geipel and Lange'a Patent Gear for Electric Motors 


The whole of the work has been carried out by Messrs. Geipal 
and Lange, who are agents for Messrs. Thos, Richardson and Sons, 
while Messrs. Fuller have been advised throughout by their con- 
sulting engineer, Mr. A. H. Howard. | 


CORRESPONDENCE. 


—— — 
THE BRIGHTON BREAKDOWN. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have to thank both Dr. Fleming and Mr. Philip for 
the explanations which they have been good enough to give 
of the results following the short circuit of a shunt-wound 
dynamo, but I am sorry that I cannot fully agree with either 
of them as to the proposed remedies. Dr. Fleming seems to 
have overlooked the fact that the first case mentioned in my 
previous letter was one in which separate shunt-wound exeiters 
were used, and that the result of a severe short circuit was 
that both dynamo field and exciter field were either demag- 
netised or reversed. 

It would appear to be beyond doubt that the primary effect 
of a sudden heavy increase of current in the armature tends 
in the first place to demagnetise or overpower the field, and 
in the second place, by the withdrawal of lines of force from 
the field, to induce a current in that field, in the same direct- 
ion as the normal, but, since the field is now & source of 
E.M.F., of opposite terminal polarity. Fig. 1 is a diagram, 
based upon Dr. Fleming’s, but extended to show the circuits 
of & separate exciter, with the direction of the currents 
marked by arrows. Fig. 2 shows the circuits, as I read 
them, during an external short circuit, and which should, 
of course, be taken as superimposed by the oscillating 
currents which Dr. Fleming mentions. It will be seen that, 
while the momentary induced current tends to strengthen the 
dynamo field, it is reversing that of the exciter field, the 
exciter being in this case shunt-wound. Following the 


“rupture of the short circuit, we have an induced current in 
-the dynamo field, reversed in direction from the normal. 


“This induced current, other things apart, tends to remagnetise 
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the exciter field in the original direction, but reversing the 
direction of current in its armature (sce Fig. 8). With series- 
wound exciters this last induced current would reversely 
magnetise the field, and also reverse the direction of current 
In its armature (Fig. 4). | | 
This is my difficulty—trying to find a remedy for the effect, 
of induced field current by elongating the inductive chain, by 
increasing the number of. its links. То me it seems that, if 
there is any remedy, it is to be found by destroying these 
links, not adding to them. Obviously, if this be the cases 
the source of E.M.F. for the excitation of our dynamo fields 
must be of а non-magnetic character. То couple these fields 


to the ’bus bars is simply to link them together; to couple 


them to one set of storage cells is also to link them together. 
Therefore, I would suggest, with all deference, that it would 
be better if these fields were separately connected. to inde- 
pendent non-magnetic sources of E.M.F. That this would 
not prevent the demagnetisation, or even reversal momentarily, 
of the fields I am quite prepared to admit, but the power of 
recovery given and the raising of the current value necessary 
for demagnetisation would, I think, practically effect а remedy. 
As to whethe: such а method will be adopted in central stations 
I have very little hope. For my own part I am prepared to 
leave things as they are and risk it! 

Mr. Philip asks as to whether a case of the generation of a 
pulsating current by an armature earth is one of actual obser- 
vation or not. About three years ago such a case did happen, 
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and at the Brighton Works. My attention was called to a 
very visible pulsation in the lighting of the lamps connected 
to the supply, and also to the fact that the neutral earthing 
fuse had blown. Parenthetically, I may say that the earthing 
of the neutral was effected in the following manner :—A 
connection was made to the neutral main through a lamp to 
earth, the terminals of the lamp being short-circuited by a 
fuse of about 20 amperes capacity. It will be seen that an 
earth on either of the outer poles would blow this fuse and light 
the lamp. І immediately went to the engine room and saw that 
the pulsation, which was visible in the ordinary lamps, was 
much more marked in this earth signal lamp. А con- 
sideration of the conditions wil show that the branch 
containing this lamp was being subjected to an alternating 
current of low periodicity. With eye to the lamp and ear to 
the engines, I traversed the engine room until I found the 
engine whose speed synchronised with the pulsation of light 
in the lamp. It was then withdrawn from the circuit and, on 
testing, an earth was found in the armature. І may say that 
the minimum cut-out did not act in this instance. | 
I аш afraid that Mr. Philip's suggestion as to insulating 
the dynamo is not a very feasible one, certainly not with 
direct-driven sets such as are now almost invariably used.— 
Yours, &o., Rost. C. Quin. 


Blackpool, Dec. 12, 1898. 


LEGAL INTELLIGENCE. 


Ce eS 


Bavory v. Edward Lloyd (Limited). 
(Continued from p. 240, Dec. 9). 

The further hearing of this action was continued before Mr. Justice Day 
&nd a special jury on Friday last. 

Mr. J. B. BRAITHWAITE, Jun., re-examined by Sir E. Clarke, said : 
In handing over the contract with the Commissioners of Sewers the Brush 
Company obtained a contract to do such works for the new City of London 
Company as were within its scope. The Pioneer Company paid the Brush 
Company £21,750 for works completed. It was impossible to bring out a 
company with the capital of the City of London Electric Lighting Co. 
without large preliminary expenses. The difficulty of placing capital at 
that time was very great. His firm and another each found £50,000 
towards the required capital to enable the company to go to allotment. 

Alderman F. GREEN said that in Feb., 1890, he was elected chairman of 
the Commission of Sewers. The contract of May, 1890, was considered to 
be in the best interests of the ratepayers. Plaintiff had nothing to do 
with the matter. 'There was no influence brought to bear upon the 
Commissioners with regard to the transfer of the Brush Company's 
contract. He first heard that plaintiff had made a profit in connection with 
the formation of the Pioneer Company in court the previous day. 

Mr. W. H. PANNELL said he had been a member of the Corporation of 
the City of London since 1874. His firm were employed to audit the 
accounts of a great many companies, including the Pioneer and City of 
London Companies. He had, apart from that, no interest in any of the 
compenies of any kind. His only interest was that the City of London 
should be well lighted. 

Mr. W. BROWN, & member of the Commission of Sewers, said that he 
sold 20 shares in the Pioneer Company as soon as he me a Com- 
missioner at an actual profit of £22. Until he had disposed of.them he 
took no active part in the proceedings of the Commission. 

Mr. J. L. SAYER, member of the Corporation and chairman of the 

Streets committee in 1891, also said he considered the contracts entered 
into by the Commission of Sewers were advantageous to the ratepayers. 
As a member of the Streets committee he was a party to the making of 
the contracts, He had taken an immense amount of trouble in the 
matter of the electric lighting. The contract for the public electric light- 
ing was extremely favourable to the authorities, although the private 
lig ting might not be quite so cheap. . 
Mr. MacGEAGH said he was a member of the Commission of Sewers. 
The plaintiff in this action had nothing to do with electric lighting. He, 
personally, held some shares in the City of London Company, but did not 
vote with to electric lighting while he held a single Pioneer share. 

Mr. C. E. SMITH, a member of the Commission of Sewers and of the 
Streets committee in 1891, said the plaintiff had never communicated 
with him in any way with regard to electric lighting. He applied for 25 
shares in the City of London Company, and was alloted five only. He only 
held them a week. He could not say that he quite approved of the then 
Lord Mayor having made a profit on his electric lighting shares, 

This closed the plaintiff's case. 2 

Мг. ROBERT DONALD was then called. He said he was the editor of 
London and the writer of the article complained of. He saw the circular 
of Mr. Brooke-Hitching and the report of the E'ectric and General Invest- 
ment Co. He then made independent inquiries and wrote the article. He 
had no personal knowledge of or ill-will towards the plaintiff. By ' mono- 
polistic rights" he meant the Pioneer Company, which extinguished com- 
petition in 1891. That monopoly was created by several members of the 
Corporation. The Streets committee managed the matter. In 1890 only 
one person named in the article was on that committee. In 1891 Messrs. 
Walter Brown, Smith and Pannell were on the committee. Witness did 
not impute dishonesty to these three gentlemen. He imputed wrong, not 
personal dishonesty. He maintained that their action was against a high 
standard of municipal honesty. He knew they did not vote or take part 
in the discussion, but they were present when the Commissioners of Sewers 
discussed the question. He did not know if they were present when the 
Streets committee discussed it. Witness charged Mr. Pannell with 
becoming auditor of both companies while he was a member of the com- 
mittee which had to deal with the companies on behalf of the City. He 
held that a man elected as a commissioner did not fulfil his duty by 
abstaining from voting. | 

Mr. CARSON, Q.C., for the defence, said the point of the charge was 
that & Lord Mayor of London had become a promoter of these two com- 
panies, and had used his official position to make private gains for himself 
and his family and friends. Defendant had, in writing the article com- 
plained of, first set out the facts of the case absolutely truly. He had 
then proceeded to draw his conclusions. "Whether those conclusions were 
wrong, the public, having all the facts before them, could judge. It 


could not be denied that the price charged by the City of London Com- 


pany for current had been too high, for the £10 shares were now worth 
£22 to £24 each. That showed that the ratepayers’ interests had been 
sacrified to the shareholders. Mr. Brooke-Hitching proposed a scheme by 
which the Corporation should buy out the monopoly. The difficulty of the 
matter arose from the way in which the Company's £1,200,009 of capital 
had been increased, by the prices charged for lighting, to £2,500,000. The 
defendants had acted in the public interest, and not out of spite towards 


the plaintiff, and after due investigation. The charges were that the Cor- 
,poration created a monopoly and that the then Lord Mayor became a pro- 


moter of that monopoly and obtained private gain for himself and his 
family therefrom. That was a state of things upon which comment could 
hardly be too severe. Mr. Braithwaite, jun., had told the jury that when 
the Brush Company tendered for the contract there was no intention of 
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the ‘company carrying it out. It was intended to part with it to the 
Pioneer Company, and to so make additional profits. In November, 1890, 
plaintiff became Lord Mayor, and ez officio member and chairman of the 
Commission of Sewers, and of every süb-committee appointed by the 
Commission. He was, therefore, actually chairman of the Streets com- 
mittee. The Brush Company had among its directors Mr. J. B. Braith- 
waite, jun., and the Duke of Marlborough. The City of London Electric 
Lighting Company was brought into existence merely to carry out a con- 


tract which they had no power to investigate. The Electric and General | 


Investment Co. was formed to finance the Pioneer Company. Mr. Braith- 
waite and the Duke of Marlborough were directors of that com- 
pany also. In both capacities they refused to take the risk 
of advancing the sum needed in February, 1891, to carry on 
the lighting scheme. So they made themselves into a third com- 
pany—the Pioneer Company—and the defendants alleged and would stand 
to it that the Pioneer Company was only formed to make money for the 
Savorys and the Braithwaites. The three companies meant three sets of 
fees for directors and brokers; and shareholders in the Pioneer Company 
who advanced their money for six months got it back with 50 per cent. 
interest. The Pioneer Company was a sham, and it was for the jury to 
say whether the Lord Mayor of London ought to have appeared on the 
prospectus of such a company, and also whether he and all hia family ought 
to have made 50 per cent. out of such a company. Contracts were made 
between all these companies. Mr. Braithwaite and the Duke of Marl- 


borough, as one company, made agreements with the Duke of Marlborough ` 


and Mr. Braithwaite as another, and in each case commissions were paid. 
£25,000 was paid to the Electric and General Investment Co. for nego- 
tiating a contract for the Brush Company and the Laing, Wharton and 


Down Co. The plaintiff never looked into these matters, and never made hare indo doubt whatever: 


any inquiries before appearing on the prospectus of the Pioneer Company. 


Negotiations followed between the Sewers Commission, of which the 


Lord Mayor was chairman, and the Pioneer Company, of which the 
Lord Mayor was chairman. How was it possible. for the plaintiff to 


mented on an affair like this, they would soon see the profits growing 


larger. Then came the City of London Electric Lighting Co., with the Duke | 


of Marlborough and Mr. Braithwaite on the board. 
rendered necessary by the Baring crisis. Why? The Barings were not 
electrical engineers. It was also eaid that at that time the future of 
electric lighting was very uncertain. That was not the story that appeared 
in the prospectus. In the prospectus there were stories of magnificent 
profits, and the profits had since been actually made. Those were the 
facts, and yet the plaintiff complained of the comments made upon those 
facts. The comment in the article complained of was fair and honest, 
and he disclaimed any desire to attack Sir Joseph Savory, and suggested 
that he might have been the dupe of Mr. Braithwaite. But if that was so 
he must take the consequences. 

SirEDWARD CLARKE, Q.C., replying for plaintiff, contended that defi- 
nite accusations of shameful transactions had been made against plaintiff. 
The evidence that had been given ought to satisfy every one inside or outside 
the court that nothing had gone on of which Sir Joseph Savory need be 
ashamed. It had been shown that Sir Joseph had taken no part in the giving 
of the coutracts for electric lighting in the City. The plaintiff was not a 
member of the Streeta committee or of the Sewera Commission in any but a 
technical sense. No Lord Mayor ever attended the Sewers Commission 
more than once or the Streets committee at all. In 1890, after 20 years 
of consideration, a scheme was arranged by which, for electric lighting 
purposes, the City was divided into three parts. In each of these areas one 
company had a monopoly upon terms approved and adopted in May, 1890, 
and which had continued ever since. It was not until months after this 
approval had been given that the plaintiff became even a nominal member 
of the Sewers Commission. The accusation now made was that the 
plaintiff had caused the City to pay too highly for i's]light. But, asa 
fact, the City was very well and very cheaply lighted, at least, so far as 
the public lighting was concerned. In February, 1891, the contracts with 
the Brush and the L.W. and D. Companies were on the point of breaking 
down, and thet would have meant the indefinite postponement of the 
scheme. It was to prevent this that the Pioneer Company was founded, 
and that the plaintiff, as Lord Mayor, came forward. A report of the 
Sewers Commission in 1889 had recommended the lighting of the 
City by one large company rather than several small ones, and it was 
with this ohject that the Pioneer Company was founded. At the time it 
was impossible to bring out a large company, owing to the Baring crisis, 
which upset the whole life of the City, and the Pioneer Company was 
necessary to pave the way for the flotation of a larger company. The 
plaintiff's action throughout was for the benefit of the City. His action 
was public, and might have been attacked at the time, but no one had said 
а word against it for seven years. As to what had been said about the 
series of companies, of course it might be wrong for one company to pro- 
mote another where such an arrangement was a cover for fraud. But in 
this case there was no allegation that anyone had made an illegitimate 
profit. The sums paid by the Brush and L. W. and D. Companies to the 
Electric and General Investment Co. were only their shares of the 
expenses of promoting the single Jarge company. Mr. Brathwaite had done 
nothing which could in any way be objected to. He was a connexion of 
the plaintiff's and acted for various members of the Savory family. There 
was nothing in the evidence to eupport the charges of corruption made 
. against plaintiff. 

His LORDSHIP said the question was whether the statements made 
were true, and whether the comments on those statements were fair and 
without malice. On the evidence it was clear that there could be no 
foundation for any charge of corruption against the plaintiff, although he 
might have been indiscreet. On the other band, there seemed no ground 
for suggesting that the defendants bad any peraonal ill-will against the 
plaintiff. It seemed that plaintiff had been indiscreet in joining the 


It was said all this was 


Pioneer Company. The matter was one with which plaintiff had nothing 
whatever to do. It was said that he only joined under pressure ; but it 
appeared that the pressure was exerted by two persons who could hardly 
be of much consequence in the City —Mr. J. B. Braithwaite, jun., and the 
Duke of Marlborough. If the charges made by defendants were unfounded - 
they had acted in a very reckless way. It was for the jury to say whether | 
these charges were true. 

The jury, after a short consultation, found for the defendants. 


Electric Construction бо. у. Imperial Tramways Co. 


This case came before Mr. Justice Stirling on the 9th inst., on a motion 
by plaintiffs for an interim injunction restraining the defendants from the 
alleged infringement of a patent. 

Mr. BOUSFIELD, Q.C., said he supposed defendants had hardly had. 
time to prepare answers to the affidavits which had been filed, and were 
not, therefore, in а position to proceed with the motion. It was, however, 
a matter of some urgency, as plaintiff's patent expired in August next. 

Mr. WALTER (for defendants) : His clients were running à line of tram- 
ways between Stockton and Middlesbro’ and Thornaby, which was a public 
tramway, and it could not be suggested that they were going to run away, 
or that they had not plenty of funds. They were perfectly willing to 
keep an account. The matter in question related to an unfought patent, 
and his instructions were that other companies had been doing for years 
the same as the defendants were doing. 

His LORDSHIP: Well, that is a question of laches. 

Mr. WALTER: Defendants had not been working publicly for more 
than four months. | 

Mr. BOUSFIELD: It is a case of absolute infringement, about which 
Mr. WALTER: My instructions are that there is no infringement. 
His LORDSHIP: This is a case in which it would be right to expedite 


: the trial, and I order the motion to stand over till 16th inst. 
do his duty to both sides! If the Press was to be gagged when it com- | ` | | 


National Telephone Co. (Limited) v. Commissioners of 
Inland Revenue. 


This case came before the Court of Appeal on the 9th inst., as an appeal 
by the National Company from the decision on a case stated by the 
Commissioners of Inland Revenue under Section 15 of the Stamp Act, 
1891. In February, 1897, an instrument was presented on behalf of the 
Company to the Commissioners for the opinion of the Commissioners 
as to the stamp duty chargeable. The instrument was headed: 
“The South of England Telephone Co. (Limited),” and ran as followa : — 
* March 9, 1896: The undersigned hereby agrees with the South of Eag- 
land Telephone Co. (Limited) (subject to above conditions) to pay them 
the sum of £12 per annum yearly in advance, the first payment to be 
made on the first day of the month succeeding that in which the wire and 
apparatus are fixed on the premises of the undersigned, and each subsequent 
payment to be made on the corresponding day in each and every following 
year, for the use of a private wire between No. 155, North-street, 
and the South of England Telephone Co.’s local exchange system in 
Brighton. Either the company or the lessee may put an end to this 
agreement by giving to the other three calendar months' notice in 
writing expiring on the day previous to the rent being due in any year. 
No verbal notice can be recognised. N.B.—AlJl rentals are payable yearly 
in advance, and the first year's rent becomes due on the first day of the 
month succeeding that in which the wire and apparatus are fixed on the 
premises of the renter.” The conditions and covenants entered into 
between the Telephone Company and the renter were not material to the 
present issue. The South of England Telephone Co. had been united 
with the National Company. Тһе Commissionera decided that the 
instrument was chargeable with the duty of 7s. 6d., and the Court in the 
previous action affirmed the decision of the Commissioners Hence the 
present appeal by the Telephone Company. : 

Their Lordships now held that the document in question was a con- 
tract in writing, whereby an obligation was undertaken to pay а sum of 
money at stated periods for an indefinite period, and so liable to the duty 
of 7з. 6d. They, therefore, dismissed the appeal with costs. 


CITY OF LONDON CORPORATION AND ELECTRIC 
LIGHTING. 


At the Guildhall yesterday the members of the Court of Common 
Council were, under the preaidency of the Lord Mayor, engaged for some 
time in discussing a petition presented by Mr. E. L:e, on behalf of the 
Charing Cross and Strand Electricity Supply Corporation, setting out that 
the Corporation were desirous of supplying electrical energy within the 
City areas. The petition bore 5,000 signatures. The views of the peti- 
tioners were expressed in the following terms !— 

l. That monopoly of supply by any one company is adverse to the 
interests of the ratepayers and the public. 

2. That the rate charged for supply of electric energy by the Corpora- 
tion is very considerably less than that charged within the City by the 
present Supply Co. 

5. That the service of the Corporation is a more economical, steady and 
efficient service. 

4. That the low-tension distributing system is a safer system for many 
reasons, among others the avoidance of fireproof transformer rooms or 
apparatus on the premises supplied with energy. 

5. That the low-tension direct current system appears inter alia to be 
the best adapted for arc lighting and motive power purposes. 
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Mr. E. WILMOT SEALE (Secretary of the Company) acted as spokes- 
man of the deputation. 

Mr. Deputy SAYER: Do the company undertake to give an electric 
supply for less than 24d. per unit . We do not propose to do во. 

Mr. T. H. ELLIS: What is the object of your wishing to enter the City ? 
Ів it for the purpose of extending your business *—Yes, but this petition 
is that the memorial should be placed upon the records of this Court. 

Mr. T. H. BROOKE-HITCHING: Is not the chief reason to make a 
profit for the shareholders out of the pockets of the citizens !—I want the 
reason clearly stated. Of course, such a reason does enter into our 
calculation, as we do not pose as philanthropists, but we are perfectly cer- 
tain that if we came into the City the ratepayers will not regret it. 

Are you aware that there are 7,000 consumers of the light in the City ? 
— Yes, and I can imagine that there will be 30,000 when we come in. 

How can you account for the fact that out of 7,000 consumers you have 
secured only 5,000 signatures à!— We did not attempt to get the name of 
every consumer, but if time permitted we might have obtained a great 
many more signatures. 

Mr. J. Н. LILE : By placing this petition upon our records, shall we 
stand in a worae position afterwards ! 

The TOWN CLERK: A record of what takes place here to-day will, 
of course, be taken. The fact that the petition was received must be 
recorded. | 

Sir ALBERT ALTMAN : What is the difference between the price of 
the public and the private lighting in your district ?—In St. Martin's in the 
Strand the price ranges from 6d. per unit to 4d. for lighting, and 3d. to 
2d. for motive power. If we came into the City it would be proposed to 
charge a maximum of 5d. for private lighting, and a minimum of 4d. and 
3d. to 2d. for motive power. 

Mr. M. WALLACE: Assuming that the Corporation becomes in the 
future the lighting authority of the City, would you regard it as an act of 
bad faith ?—Certainly not. There might be a sentimental reason, but we 
should not regard it as an act of bad faith. 

Mr. H. T. GORDON : You are aware, I suppose, that there are other 
public electric lighting companies applying to this body? There are the 
Smithfield Markets and Metropolitan companies. —Yes, that is во. 

Mr. A. C. MORTON : Do you present these signatures from persons who 
are dissatisfied with their present supply! — That is so, undoubtedly. 

And you would agree to any conditions for the protection of the 
citizens ? — Certainly, any reasonable conditions that might be proposed. 

Mr. E. LEE said he never remembered having presented a more repre- 
sentative petition, and he moved that the petition be placed on the records 
of the Court. 

. Mr. MORTON asked Mr. Lee if he would amend his motion so that the 
petition should go to the Streets Committee. 

Mr. LEE: Certainly. 

Mr. MORTON then seconded the motion. He had never known a more 
important petition to be presented. Within the last four or five days 
circumstances had occurred which had entirely changed matters. He 
referred to the verdict of the jury in a recent case. That verdict, he said, 
had entirely altered the position, and it was one great reason why the 
memorial should be referred to the Streets committee. The Corporation 
was now practically free to give its consent to competing companies, Mr. 
. Morton then read clause 42 of the City of London Sewers Act, 1848, 
and said it was clear under that clause that no member of the late Com- 
mission should have been interested directly or indirectly in the under- 
taking, or furnish materials or labour for carrying it out, while for each 
offence a member was liable to a fine of £100. He had heard a member of 
that Court swear in a witness box within the last few days that he was 
interested to the extent of £600, and according to the City Sewers Act the 
contracta which the late Commission had entered into were null and void. 
Mr. Morton said he thanked the jury to which he had referred and the 
Royal Courts of Justice for having released the Corporation from the 
captivity it entered into in 1891. 

Mr. BROOKE-HITCHING said whether the Corporation was able to 
invalidate its agreement with the City of London Electric Lighting Co. he 
could not say, but he wished it could do so honestly. He hoped that one of 
these days the Corporation would itself become the lighting authority of 
the City. He objected, however, to the Corporation, after placing them- 
selves in the hands of one public company (and escaping, perhaps) running 
into the arms of another. 'The memorial, he said, had nothing whatever 
to do with the Corporation, but was a matter for the Board of 'Trade; but 
the fact was that the company in question was trying to push itself in 
front of two other companies which had offered equally good terms. . 

Mr. WALLACE expressed a hope that the action of the Corporation 
would clearly indicate a change of policy, and that the members would 
hesitate before they handed over the interests of the ratepayera to a 
public company. 

Mr. PANNELL, in supporting tlie motion, declared that the greater the 
inquiry was and the wider the publication of the past, present and future 
action of the Corporation the better it would be for all concerned. He 
reminded the members that in 14 years’ time the Corporation would be 
85 under the existing agreement, to take over the private lighting of the 

ity. 

The motion was carried by a large majority. 


The following is the text of c. 42, 11 and 12 Vic, referred to by Mr. 


Morton in the above discussion :— 

“ Provided also, and be it enacted, that no person, being a Commissioner, 
or а member of the Court of Aldermen, or of the Common Council of the 
City, shall be directly or indirectly interested or concerned in any con- 
tract which shall be made or entered into by or on behalf of the Com- 
missioners for the execution of any works by this Act directed or 
authorised to be done or executed, or for furnishing materials or labour, or 


or Advanced) 


for any other matter or thing whatsoever, upon pain that every such con- 
tract shall be null and void, and that the person who, being a Com- 
missioner, or a member of the eaid Court of Aldermen or of the Common 
Council, shall be £o interested or concerned therein, shall for every such 
offence forfeit and pay the sum of one hundred pounds to any person who 
shall sue for the same, to be recovered in any оЁ the Superior Courts by 
action of debt or on the case." 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 


"ELroTRICAL TESTING FOR TELEGRAPH Емотккква.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at cones fuller treat- 
ment of the subj from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
e Author ho that, besides Telegraph and eee Engineers, it 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of fight and power. The localisation of faults has been very full 
investigated, including the different de in which the various meth 
are affected by the presence of a second fault or of general leakage. —Katract 
from Preface. Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 


"SuBMARINBS CasLm-LAYm«G AND RumPAIBING."—By Н. D. Wilkinson, 
M.I.E.E., &c., fully illustrated ; price 12s. 6d. 

* TH STUDENTS’ GUIDE TO SUBMARINE CABLE TzsTING."—A. new work 
by Messrs. H. K. O. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 68. net; abroad, 6s. 3d. This work is intended to serve asa 
guide to operators already in the telegraph service, and to those who desire 
to enter thab service. t cable companies now insist that their 
operators and probationers shall л certain examinations in eleo‘rical 
subjecta. The book is very fully illustrated. Second Edition now rea ly. 

"PRAOTICAL NOTES FOR ELEOTRIOAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. u | 

“Еткотво-Онкмвтвт.”—Ву Dr. G. Gore. Third Edition. Price 2&., 

b free. 
Pst KLBOTRIO Morva Power,” by Albion T. Snell, contains the 
latest information respecting the application of A ene кшш 
апа eral power transmission in whic e author ; 
eich experience: The book is well printed, on good paper, and contains 
980 illustrations. Price 10s. 6d., post free ; abroad, 11s. 

* WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELOrRIO WAvzs."—By Dr. O. J. with many original illustra- 
tions, Enlarged Edition, 28. 6d. net, 2s. 9d. post free. 

t LABORATORY NOTES AND FORMB."—With the above title we have ready 
the New Edition of & set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as а record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or Зв. 6d. per 
dozen net; in seta of any three, 1s. net; or the set of Twenty Elementary 

Exercises can be obtained, price бв. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s, net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 18. each, 

NOW READY.—The cheaper edition of Dr. J.~ A. Fleming's ‘‘ Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 


for the use of students and teachers at the Polytechnic and other science 


classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Fo 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

„TR INCANDESCENT LAMP AND ITS MANUFACTUEE,”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 


«Тнв STEAM ENGINE INDICATOR AND INDICATOR D1aGRaMs.”—Edited 
and enlarged by W. Worby Beaumont. Price Зв. 6d., post free. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book.—An important announcement in connection with the 1899 
issue of the ** Big Blue Book " will be found in an advertisement 
on another page of the present issue, to which our readers will 
please refer. 


TENDERS INVITED. 


As will be seen from an advertisement, the Corporation of 
Sunderland require tenders for the supply of three 125 kilowatt, 
direct current, high speed, steam dynamos. Specifications, &e., 
may be obtained from the borough electrical engineer (Mr. J. F. С. 
Snell), Dunning-street, Sunderland. Tenders, addressed to chair- 
man of Lighting committee, Town Hall, Sunderland, to the office 
of the town clerk (Mr. Fras. M. Bowey), by noon of Friday, 30th 
inst. | 
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As announced in our advertisement columns the Glasgow Cor- 
poration invite tenders for providing and erecting generating plant 
at one or other of their new electricity works, including two 200 
I. H P., two 400 1. H. P., three 1,100 1. H. P. and two 2,200 1 H. P. 
engines, with dynamos and condensing plant. Copies of specific n- 
tion, &c., may be obtained from the city electrical engineer (Mr. 
W. A. Chamen), 75, Waterloo- street, and tenders must be lodged 
with the town clerk (Sir J. D. Mar wick), City Chambers, Glasgow, 
by Tuesday, Jan. 3. 


The Leeds City Council require tenders for the supply of under- 
ground conductors, switchboards, &c., in connection with the 
extension of their electric tramways. Additional particulars are 
given in an advertisement elsewhere. Plans and specifications 
may be obtained from the city engineer, Municipal Buildings, 
Leeds, or from Messrs. Hopkinson and Talbot, 26, Victoria-street, 
Westminster, S.W. Tenders, addressed to the town clerk, must 
be in by 10 a.m. of the 29th inat. 


The Corporation of Dublin invites tenders for the supply of a 
high-tension single pole switchboard. Copies of the specification, 
&c., can be obtained after to-day (Friday) of the city engineer, City 
Hall, Dublin, and the specification and drawings can be seen at, 
but not obtained from, the office of Prof. A. В. W. Kennedy, 17, 
Victoria-street, Westminster, London. Tenders have to be sent 
in to the town clerk, Mr. Henry Campbell, City Hall, Dublin, not 
later than 10 a.m. of Wednesday, 28th inst. An advertisement 
elsewhere contains some further particulars. 


The Committee of Visitors of the Cumberland and Westmoreland 
ош invite tenders for the supply and erection of an electric 
tell-tale clock, with 30 stations. Further particulars can be had 
from the Medical Superintendent and tenders must be sent in to 
the Committee, Garlands Asylum, Carlisle, not later than 2nd Jan. 
next, Some further particulars are given in an advertisement. 


The Corporation of Burnley invite tenders for the supply and 
delivery of underground cables. Specifications, &c., may ba 
obtained from the borough electrical engineer (Mr. W. R. Wright). 
Tenders to the chairman of the Electricity Supply committee, Town 
Hall, Burnley, by Tuesday, Jan. 10, Further particulars are set 
out in an advertisement elsewhere, 


The Edinburgh City Council require tenders for the supply of 
switchboards and boosters for their Macdonald-road electricity 
Station. Copies of specifications, &c., can be obtained from the 
resident engineer (Mr. F. Newington), Dewar-place. Specifications 
and drawings may be seen at, but not obtained from, the office of 
Prof. A. B. Kennedy, 17, Victoria-street, London, S. W. Tenders 
to the town clerk (Mr. Thomas Hunter, W.S.), City Chambers, 
Edinburgh, by Jan. 2. Further particulars are given in an adver- 
tisement elsewhere. 


The Londonderry Corporation require tenders for arc lamp globes 
and carbons for the year ending Dec. 31, 1899. Further par- 
ticulars may be obtained from the city electrical engineer (Mr. R. 
V. Macroy), and tenders must be sent to the town clerk (Sir R. N. 
Chambers, Kt.), Guildhall, Londonderry, by 30th inst. See also 
advertisement. 


The Commissioners of the Burgh of Stirling invite tenders for the 
following :—(1) Lancashire boilers, with mechanical stokers ; (2) 
engines, dynamos, pumps, steam pipes, &c., Green’s economiser 
and tools; (3) storage batteries ; (4) switchboard and boosters; 
and (5) arc lamps. Tenders to town clerk (Mr. Thomas L. 
Galbraith) by Jan. 2. 


Hull Corporation require tenders for pipes and fittings for power 
station and condensing main from dock; builder's works for two 
car sheds, &о. ; steel roof trusses, columns, &c., for sheds. 
Tenders to chairman Works committee by 30th inst. 


The Yorkshire Bacon Curing Co, (Limited), Selby, Yorks., require 
tenders for the supply of accumulators, Particulars from the 
manager (Mr. J. E. Prossor). 

The Baths committee of the Manchester Corporation invite 
tenders for the electric lighting of the Osborne-street and Gorton 
Baths. Tenders to the chairman by Dec. 21. 


The Electric Lighting committee of the Dublin Corporation 
also invite tenders for constructing transformer sub-stations. 
Tenders to chairman, City Hall, Dublin, by 21st inst. 


The Shanghai Council invite tenders for a concession, for a 
period of thirty years, for the exclusive right of establishing and 
working а telephone system in Shanghai. Particulars may be 
obtained of Messrs. John Pook and Co., 8, Jeffrey's-square, 
London, Е.С. Tenders to the secretary (Mr. J. О. Р. Bland), 
Shanghai, by noon of Friday, March 31. 


The Shanghai Council also invite tenders for a concession for 
constructing and working about 23 miles of electric tramways 
on the trolley system. Particulars from Messrs. John Pook and 
Oo., 8, Jeffrey’s-square, London, Е.С. Tenders to Mr. J. O. P. 
Bland, secretary, by noon of Wednesday, March 15, 1899, 


TENDERS RECEIVED AND ACCEPTED. 


The tender of Messrs. Siemens Bros. and Co. for the supply of 
two steam dynamos at 24,150 has been accepted by the Bradford 
Corporation. 

The tender of Messrs. Reunert and Lenz has been accepted by 
the Kimberley (South Africa) Town Council for lighting business 
establishments and private houses electrically. | 

The Liverpool Corporation have accepted the tender of Messrs. 
Willans and Robinson for the supply and delivery of four sets of 
plant similar to those on order for the Pumpfields station at £6,939 
per set, lees 24 per cent. 

The Burton-on-Trent Town Council have accepted the tender of 
Messrs. John Fowler and Co. (Leeds) for the supply and erection 
of a 250 k.w. alternator and engine at £2,965. 

The Electric Lighting committee of the South Shietds Corporation 
have accepted the tender of Messrs. J. and Н. McLaren for the 
supply of a 1, 000 1 н.р. steam engine at £3,900, and that of Messra. 
Siemens Bros. and Co. for the supply of a 500 k.w. alternator 
at £2 735. 

The tender of Messrs. Crompton and Co. has baen accepted by 
the Barrow-in-Furness Town Council for the supply of 21 arc 
lamps, columns, &c., at £1,107. 

Cheltenham Corporation have accepted the tender of Messrs 
Nalder Bros. and nom рези for the supply of an accumulator and 
exciter switchboard at £290. 


| APPOINTMENTS VACANT AND FILLED. 

The Electricity Supply committee of Hull Corporation require a 
mains superintendent, Further particulars are given in our adver- 
tisement columns. Commencing salary £120 per annum, increasing 
by three annual increments to £150. Applications to the city 
electrical engineer (Mr. A. S. Barnard), Dagger-lane, Hall, by 
Wednesday, Dec. 21. | 

A qualified civil and mechanical engineer is required as works 
manager. Some particulars are given in an advertisement else- 
where, and applications have to be sent into A. 8. A., c/o Messrs. 
Street and Co., 30, Cornhill, London, E.C. 

The Carlisle Corporation require an assistant engineer for their 
electricity department. Salary £130 per annum. Also a switch- 
board attendant and two engine drivers (accustomed to Willans' 
engines). Further particulars in advertisements elsewhere. Appli- 
cations to the city eleotrical engineer (Mr. C. D. Burnett), James- 
street, Carlisle, by 21st inst. 07 

A firm of electrical engineers require a shop manager, competent 
to manage 600 or 700 men. Address Factor,“ care of J. W. 
Vickers, 5, Nicholas Lane, London, E C. See advertisement. 

An armature winder is required for a permanent engagement. 
Answers to W. T., Electrician Office, See advertisement. 

An assistant electrician is required for the outside department of 
an alternating current supply station. Wages 40s. per week. See 
advertisement. | 

An assistant lecturer and demonstrator in physics is required at 
the University College of South Wales and Monmouthshire. 
Salary £120 per annum. Applications to the secretary, Cardiff, 
by Jan. 5. , 


Mr. 8. E. Andrew, second assistant at the Leyton electricity 
works, has been promoted to the position of chief assistant, vacant 
by the resignation of Mr. Cummins, and Mr. A. J. Abraham, of 
Northampton, has been appointed charge engineer. 


BUSINESS NOTICES. 

Messrs. James and George Battcock Fuller (trading as H. Faller 
and Sons), electrical engineers, &c., Crown-street and Upper North- 
street, Brighton, have dissolved partnership. Mr. G. B. Fuller will 
continue the business at the Crown-street premises under the old 
title. Debts by Mr. F. G. Clark, C.A , 56, Ship-street, Brighton. 

On Jan. 2 the offices of the Royal Meteorological Society will be 
removed to Princes Mansions, 70, Victoria-street, Westminster, 
London, S. W | 

Мт. W. М. Mordey has removed from 66 to 82, Victoria-street, 
(Grosvenor Mansions), Westminster, S.W. Telegraphic address, 
* Biphase, London ” ; telephone number, 292 Westminster. 

We are asked to state that Mr. E. H. Johnson is no longer in the 
service of the British Blahnik Arc Light Co. 


BANKRUPTCIES, LIQUIDATIONS, &с. 

The summary of affairs in the failure of the Cox-Thermo Electric 
Со. (Limited) is published, and is a sorry statement. The gross 
liabilities as regards creditors amounts to £18, 269. 4s, 8d., expected 
to rank £15,011. 15s. 8d., and this sum is an exact estimate of the 
deficiency, the net assets being put at nil. The winding-up order 
жав made on Aug. 3, and the statement of affairs, although lodged 
on Sept. 29 last by the secretary, has not yet been concurred in by 
the directors. The company was registered on Feb. 3, 1896, 
capital £100,000, in £10 shares, to acquire from Mr. H. B. Cox: 
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certain patents relating to the direct generation of electricity and 
heat by means of thermopiles and thermoelectrio generators, for 
which Mr. Cox was to receive £100,000 in fully-paid shares and 
£4,000 in cash. The vendor was the promoter, and he was assisted 
in the promotion by Mr. R. W. Wallace, Q.C., who undertook to 
provide £10,000 for promotion expenses and for working the patents 
upon the security of Six Per Cent. Debentures charging the whole 
of the assets of the company. The first directors, appointed by 
the signatories to the memorandum and articles of association, 
were Messrs. R. W Wallace, Q.C., J. L. Möeller, J. Brown 
Martin, and Н. В, Cox. Mr. Brown Martin states that he resigned, 
but there is no record of his resignation in the company's books. 
The directors have advanced sums amounting to £10,000, for which 
debentures have been issued as under :— 


Isidore Gluckstein ............ 500 | Roger William Wallace ...... 2,000 
Joseph Brown Martin......... 1,000 | Francis J. Webster 500 
Julius Moeller ................. r 10, 000 


. 6,000 , 
In addition, the directors have advanced about £625, for which 
they hold no security. The cash consideration to the vendor was 
9105 paid, and the shares to which he was entitled were issued as 
ollows :— 


Signatories ..................... 7 | Е. W. Wallace 3,393 
He BGG a eap 5,000 | J. Brown Martin.. 300 
J. Móeller........... eco 1,200 | F. J. Webster 100 


In April, 1896, the company acquired freehold premises at St. 
Albans, but very little actual trading appears to have been done, 
the company's resources being mainl expended in developing the 
patents. The works were destroyed by fire in February, 1897. 
The whole of the property was insured for £1,000 only, and it is 
estimated that a loss was incurred of over £5,000. In order to 
reinstate the works, the company borrowed from its bankers £3,000 
on the seourity of the property, and upon.the directors personal 
guarantee for the repayment of the loan. On March 10 last, Mr. 
homas Cooper, St. Albans, was appointed receiver and manager. 
It is stated that the experiments so far carried out have demon- 
strated that the expense of production is too great to make the 
Invention a commercial success. The unsecured indebtedness of 
£5,235. 18s. includes £2,287 stated to be claimed by Mr. H. B. 
Cox for salary, damages, &c. The secured creditors are the com- 
pany's bankers. 'The Official Receiver is liquidator, with the 
following as a committee of inspection :—OCharles S. Madan, 34, 
Crowther-street, Salford; Edward C. Carter, Romeland," St. 
Albans, Herts ; Robert Stanton, jun., 73, Shoe-lane, London, E.C 

Mr. A. H. Crump, a member of the firm of Trehearne, Son and 
Crump, electrical engineers, 155, Fenchurch-street, E.C., has 
obtained his discharge in bankruptcy, subject to judgment for £5 
being entered against him. 

In the bankruptcy of Edward В. Pym, electrical engineer, late 
of Bar Chambers, Scarborough, the first meeting of creditors will 
take place on 19th inst. at Bankruptcy-buildings, London, W.C., 
and the public examination on Jan. 20. 

A first and final dividend of 2]d. ia payable on 21st inst. at 2, 
Clement's Inn, London, W.C., in the bankruptcy of E. W. Mayner 
and F. J. Handford (trading as Mayner, Handford and Co.), elec- 
trical and general engineers, James-street, London, and Redhill. 

It has been resolved to wind up the Electric Coal-Cutting Con- 
tract Corporation (Limited) voluntarily, and Mr. W. T. Goolden, 
2, St. Nicholas-buildings, ewcastle-upon-Tyne, has been appointed 
liquidator. 

A meeting of the Esson Motor (Limited) will be held at 8, Old 
Jewry, London, E.C., on Jan. 17, to receive an account of the 
winding up. s 

At a meeting of Chamberlain and Hookham (Limited) on Nov. 

„it was resolved to wind up the company voluntarily for the 
purpose of reconstruction, and to appoint Mr. J. Brown, of New 

artholomew-street, Birmingham, as liquidator, with authority to 
consent to the immediate registration of a new company. These 
resolutions were confirmed at a subsequent meeting on 8th inst. 


Plant for Sale.—Two 250 kilowatt direct-current dynamos, par- 
ticulars of which are set out in an advertisement elsewhere, are 
offered for sale. 

As elsewhere announced, the plant, machinery and stock of electro- 
Plating and electric lighting works, in Blackburn, are for sale. 


Crompton Price List.—Messrs. Crompton and Co. (Limited) 
notify that, in consequence of recent improvements and economies 
effected in the manufacture of some of their standard types of 
machines, a revised list of prices has been prepared, and can be 
obtained on application. 

„The Model Engineer.'—W.e have received from Messrs. 
Dawbarn and Ward (Limited) the first volume of The Model 
Engineer." This is nicely got up and is very fully illustrated. 
The journal deals with engineering and electrical subjects, and 
may be commended to amateurs in these branches of study. The 
price of the volume is 33, 61. nett, and it may be well to note that 
already the demand is in excess of the supply. 


Catalogues, &c,—Two sections of the new catalogue of the 
Chloride Electrical Storage Syndicate (Limited), of Clifton Junction, 
Manchester, are to hand, aud contain some useful information on 
the application of electricity for power and lighting to yachts and 
boats. The illustrations in Section C show several yachts fitted 
with chloride R type cells, and a list of yachts so equipped is 
given on a subsequent page, and shows that the application of elec- 
tricity to this class of vessel is slowly but surely attaining popu- 
larity. Prices of the different types of cells accompany the list. 
This section also deals with the application of electricity to gigs or 
yacht tenders, and the illustrations here include several specimens 
of this class of boat. Section A deals exclusively with lighting cells 
for various purposes. The catalogue is well got up, and will when 
completed (seven sections in all) be a useful volume. 


Calendars, &c.—Mesara. Street and Co., 30, Cornhill, E.C., 5, 
Serle-street, W.C., and 164, Piccadilly, W., London, the well- 
known advertising contractors, forward an 1899 mounted calendar 
which forms a useful and ornamental office adjunct. 


Railway Diary and Officials’ Directory, 1899.—Messrs. 
MoCorquodale and Co. forward the 1899 edition of a very useful 
Diary and Directory of Railway Officials, and also the Railway 
Almanac for 1899. The directory contains a list of the railway 
companies of the country, with the officials and other particulars, 
together with salaries and interest tables, &., &o. The price is 1s. 


Exports of Electrical Apparatus and Material. The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including 5 and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Dec. 7 to 
Dec. 13, with the ports of destination: 

Argentina — Buenos Ayres, £736 (including £512 telegraph material); 
Rosario, £613. — Australasia—Adelaide, £44; Auckland, £115 ; Brisbane, 
£12; Launceston, £700; Melbourne, £533; Otago, £62; Sydney, £291. 
Begium—Brussels, £200 (telegraph material); Ostend, £51. Canada 
Santos, £255. Ceylon—Colombo, £83 (including £33 telegraph material). 
Denmark—Copenhagen, £521 (telegraph cable). France—Boulogne, £88 ; 
Dunkirk, £16. @ —Hamburg, £265. Gibraltar, £30. Holland— 
Rotterdam, £388 (telegraph material). Jndia—Bombay, £140; Calcutta, 

- Japan—Yokohama, £120. North Atlantic—£4,500 
Norway—Christiania, £494 (telegraph material). 
535 E17. D) Russia—Libau, £45; Reval, plos dp de ав 

telegraph material) South Africa—Cape Town, ; Durban, 
£1,422 (including £1,397 telegraph plant) ; PPort Elizabeth, £316; 
Zanzibar, £31. Straits Settlements— Penang, £58. Sweden — Gothenburg, 
5508 (telegraph cable); Stockholm, £156 (telegraph material) Total, 
газа MM £15,005 ig the corresponding week last year (Dec. 8 
to " 


(telegraph cable). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


American Electrical Consolidations.—Efforts are, it is said, 
being made to combine the three electric light companies of Balti- 
more into one corporation. The companies included in the deal 
are the Brush Electric Oo., of Baltimore City ; the Northern 
Electric Co. and the Edison Electric Illuminating Co.—The 
negotiations as to the consolidation of the City Passenger 
Railway Co. and the Consolidated Street Railway Co. will, it is 
thought, culminate in the purchase of the former by the latter. 
About £2,400,000 would probably be involved in the deal, nd 
£200,000 or more would be expended in immediate improvements, 
including the change of some cable lines to electricity — Тһе 
certificate of incorporation of the combination of manufacturers of 
electric elevators and hoisting apparatus has been filed under the 
name of the Otis Elevator Co. This latter combination is said to 
include the Otis Elevator Co., the Sprague Elevator Co. and 
various other elevator interests. The company is capitalised at 
£2,200,000 ; £900,000 Preferred and £1,300,000 Common stock. 


Ayr.—The Town Council on Monday considered a communication 
from the Drake and Gorham Electric Power and Traction Co. 
stating that the company might consider the advisability of with- 
drawing their application to the Light Railway Commissionera for 
power to construct a light railway from Ayr to Monkton, if the 
Council were disposed to grant them a lease of the tramways. It 
was decided not to entertain the proposal. 

Bangkok.—Bangkok Electric Light Co. have disposed of the 
whole of their electric lighting undertaking to Capt. Andersen 
and Admiral de Richelieu, who, it is understood, will buy out the 
interest of the Siamese Government in the plant. The new owners 
will introduce more capital and carry out extensions of the plant 
and mains. 

Beckenham (Kent).—The Board of Trade have deferred the 
consideration of the revocation of the Council’s provisional order 
for a further period of six months. 

Basingstoke.—The Board of Trade have sent à communication 
to the Town Council stating that considering the advance which 
has now been made in electrical science, the Board are of opinion 
that the time has come when local bodies should apply for pro- 
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visional orders rather than for licences.” A provisional order is, 
therefore, to be applied for. 

Birkenhead.—A Local Government Board inquiry was held on 
Thursday last into the Town Council's application for power to 
borrow £15,000 for electric light extension purposes, The town 
clerk (Mr. Alfred Gill) said that the amount would be expended in 
putting down additional plant at the electricity station, and also in 
extending the mains within the borough to meet the demand for 
current. Technical evidence was given by the electrical engineer 
(Mr. W. Bates). There was no opposition. 

‚ Bedworth.—Dissatisfaction is expressed by the Parish Council 
at the present gas lighting, and inquiries are being made as to cost 
of electric lighting. 

Blackpool.—The General Purposes committee decided this 
week to adopt the overhead trolley system on the promenade. 
Mr. R. C. Quin (borough electrical engineer) presented a report 
in which he stated that the promenade, owing to the frequent 
incursions of sand and water, was exceedingly ill-adapted for the 
present system. Оа fine days the minimum leakage of the line 
was 45 per cent., and the maximum leakage allowed by the Board 
of Trade was 21 per cent. only. The present system was of a ruin- 
ous character. The new copper conductors cost £800 a year, repairs 
to collectors coet £400 a year, while the cost price of leakage elec- 
tricity was £700 annually. They had lost over £2,000 a year, 
which the overhead system would prevent. 


Blairgowrie (N.B.).—Negotiations have been opened with the 
proprietors of the proposed source of power for the electricity 
works (the river Ericht), and as soon as an arrangement is arrived 
at a company will be formed with a capital of £8,000 or £10,000 to 
carry out the work. Mr. R. F. Yorke is the consulting engineer. 


`` Canterbury.—The Town Conncil have decided to apply to the 
Local Government Board for sanction to borrow £12,000 for 
electric light extensions. The electricity works are not yet open 
for supply. 

Carlisle.— The Town Council have expressed approval of the 
proposal to adopt the overhead trolley system on the local tramways. 

Chelsea (London).—The Vestry have declined the Chelsea Elec- 
tricity Supply Co.'s recent offer to supply electric current for 
public lighting. 

Chiswick.—A definite agreement has now been arrived at between 
the Council and the Aberystwith and Chiswick Electricity Supply 
Co., as to the establishment of electricity supply works. | 


Christmas Postal Arrangements.—As Christmas Day falls on 
Sunday this year there will be no delivery of letters in London and 
its suburbs on that day. There will, however, be a parcels post 
delivery on Ohristmas Day in London and generally throughout the 
United Kingdom. 

Death from Electric Shock.—An inquest was held at South- 
ampton oa Tuesday into the death of a man named Davies, in the 
employ of Мевѕга. W. T. Glover and Co. Deceased, who was at 
work on the mains being put down for the Corporation, accidentally 

laced his hand on a live wire and was instantaneously killed. 
he inquiry was adjourned. 

Derby.—The Corporation decided on Wednesday to purchase 
the local tramways for £32,000. Opposition is to be entered 
against the bills by the General Power Distributing Co. and the 
Leicestershire and Warwickshire Electricity Supply Co. 


Devonport.—The Town Council are negotiating for the purchase 
of the market buildings asa site for an electricity generating station. 


Doncaster.—The Corporation have resolved to apply to the 
Light Railway Commissioners for authority to construct a system 
of electric tramways. 


Eastbourne.—At a special meeting on Tuesday, the Town 
Council confirmed its decision to purchase the undertaking of the 
Eastbourne Electric Lighting Co., and to apply for a provisional 
order. The Electric Light Company are willing to sell their under- 
taking for £132,307. 104., and the Corporation offer £77,564. 

Falkirk.—The Falkirk Central Electric Light Association started 
the supply of electric current on Friday last. The association is 
composed of a number of shopkeepers whose premises will be 
lighted electrically in future. The work has been carried out by 

essrs. T. Laurie and Co. 

Government Purchase of the Telephones. We have previously 
referred to the letters which have appeared in T'he Times from Mr. 
Edward Rae, who has acted as spokesman for the members of the 
provincial stock exchanges. Mr. Rae has suggested as the only 
means of improving the position of matters telephonic that the 
telephones should be nationalised. This suggestion has drawn 
from Mr. J. Staats Forbes, President of the National Co., the 
following letter :— 

“ Oxford-court, Cannon-street, E.C., Dec. 13. 

“Sir: The letters from Mr. Edward Rae appearing in The Times, sug- 
gesting the advantages which would arise from the absorption of the busi- 
ness and machinery of the National Telephone Co. by the State, have 


naturally received the most careful consideration and attention of thé 
Board. The Board are sensible of the deficiencies of the present- 
system, but must remark that these are greatly attributable to the 
want of proper facilities for construction and maintenance of plant; to 
the insecurity of the present tenure of the company, and to the 
absence of those favourable conditions which apply to other companies 
conducting public services under the authority of Parliament. The Board 
are, and have been, only too anxious to co-operate with the Post Office (as 
that department can testify) in effecting improvements and development 
in the business, and if, as seems to be possible, the drift of publie opinion 
should result in the desire to transfer the telephone business to the State 
they would feel it to be their duty, upon reasonable and fair terms, loyally 
to co-operate in bringing about the change, and, subject to the respon- 
sibility of consulting the shareholders, I am authorised to say, in answer 
to Mr. Rae’s firat question, that his proposal, if it should assume a prac- 
tical shape—that is to say, if the Government should entertain the 
queetion of purchase—would form an acceptable basis of negotiation ; and 
to his second, that on the assumption that the business be conducted on 
commercial principles the future earning capacity from year to year is not 
overestimated, but, on the contrary, if the restrictions and difficulties now 
attending the operations of the company be removed, they are largely 
underestimated.” 

Greenock. —In a report recently prepared by the burgh electrical 
engineer (Mr. S. E. Fedden), he estimates the cost of purchasing 
the tram lines from Rue End-street into Port-Glasgow at £45,000, 
and the conversion of lines from end of Port-Glasgow to Ashton 
at £150,800. Should the lines Бә leased to the existing company, 
an agreement for the supply of electric current so as to give reason- 
able profit to the board s electrical department is advised. 

Mr. Fedden has also presented a preliminary report on the elec- 
tric lighting question. The Hunter's-place site has been selected 
for the generating station. The low-tension continuous-current 
three-wire system of distribution is recommended, and the total 
cost of the scheme, which provides for the erection of 40 arcs for 
public lighting, is estimated at £30,000. If the Council decide to 
adopt electric traction, current could be supplied to the tramways 
department by incurring an extra capital expenditure of between 
£4,000 and £5,000. | 

Hanley.—The Town Council have accepted Mr. C. J. Suther- 
land’s resignation of his appointment as joint electrical engineer of 
the Counoil’s electricity department. т. Sutherland will com- 
mence his duties as city electrical engineer at Worcester on Ist prox. 


Herne Bay—Messrs. W. C. Borsey and Co. will apply for a 
provisional order for this district. 

Hyde.—Owing to the Town Council’s decision to establish elec- 
tricity supply works, the application of the Electrical Power 
Distribution Co. for a provisional order is to bs opposed. 

Ilkeston.—The Town Council are applying for provisional orders 
for electric lighting and traction purposes. Last week a report 
from Mr. Herbert Talbot, on the proposed electric lighting 
and traction scheme was discussed. "The low pressure continuous- 
current three-wire system of distribution, with a pressure of 500 
volts between the outers, was recommended. Mr. Talbot pointed 
out that by combining the plant for both supply and traction great 
economy would result, and less spare plant would be needed. Нэ 
estimated the cost of electric lighting plant, capable of supplying 
current to the equivalent of 3,000 8 c.p. lamps at one time, and 50 
arc lamps for street lighting, with ample reserve plant, at £15,765 ; 
and for tramways, including .buildings, permanent way, power 
station, and plant, overhead construction, feeders, and 10 cars with 
necessary car shed and repairiug shop, £64,749. 

| Lighting.—The governors of the Dundee Royal 
Infirmary have decided to extend their electric lighting installation 
at a cost of £450. They consider the advantage of the light was 
so obvious that it is unnecessary to speak of it, and, as to the 
annual cost, it is expected that, being large consumers, the bill 
would not much, if at all, exceed that for дав.” : 

Lambeth (London) —The South London Electric Supply Cor- 
poration have submitted to the Vestry & comprehensive scheme for 
the lighting by arc lamp of the principal streets. The company 
are bound to supply current for and to maintain 25 arcs free of 
charge. In addition to this number the company offers to put up 
225 arcs and to supply current from five circuits for £22. 10s. per 
lamp per annum—a total yearly expenditure of £5,062. The 

resent cost of gas lighting is £1,800 for the same streets. 
The Lighting committee proposes that the company should erect 
50 lamps, and charge for the 25 over those to be supplied 
under the agreement at £20 per lamp per annum. This 

roposal has been accepted by the company except that they 
decline to reduce the annual charge from £22. 103. to £20. 
The Lighting committee have recommended the Vestry to accept 
the company s proposal with the lamps alight until 1 a.m., instea 1 
of only midnight, but at the last meeting an amendment was 
adopted adhering to the terms proposed by the Vestry, and 
instructing the committee to submit particulars of the cost of the 
arc lamp standards and a comparison of the coat of electric light 
supplied by meter, against the price which the Corporation or any 
other similar company would charge. 
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Leeds.—The formal transfer of the electricity undertaking of the 
Yorkshire House-to-House Electricity Co. to the Corporation took 
place yesterday (Thursday). The whole of the staff will be taken 
over by the Corporation. 

Leyton.—Sixty arc lamps are to be erected in High-road, Leyton, 
and High-road, Leytonstone, and application is to be made to the 
Local Government Board for sanction to borrow £1,350 for carry- 
ing out the work. Extensions of the mains for private lighting are 
also to be carried out. | 


Light Railways.—At the Board of Trade on Wednesday, Sir 

Courtenay Boyle, K.C.B., considered the objections to the con- 
firmation of the order made by the Light Railway Commissioners, 
authorising the London United Tramways (Limited) to construct a 
light (electric) railway from Hanwell to Uxbridge. Mr. Pops, Q.C., 
for the objectors (the Great Western Railway Co.), submitted that 
the Board of Trade should not confirm the order. The object of 
Parliament when passing the Light Railways Act (which gave the 
Board of Trade power to confirm such an order without the inter- 
vention of Parliament) was not that the machinery should be used 
to enable the Board of Trade to deal with questions which ought to 
receive the sanction of Parliament. Mr. Pope said his point was 
that the effect upon the railway already existing in the district 
would be of such magnitude that it ought not be dealt with except 
by a committee of Parliament, and, further that it was nót a case in 
which the powers of the Light Railways Act should be invoked at all 
—that it was, in point of fact, a tramway extension, and that it 
ought not to be permitted that the powers and protection which 
were given to the various interests under the Tramways Act should 
be evaded by proceeding under this particular form of legislation, 
which was not really applicable to the present scheme. The Great 
Western Railway felt that this proposal was of so much moment to 
their interests, and having regard to the recent adjustment of 
railways which had been made for the accommodation of the 
district by Parliament itself, that it was a case which ought 
to be. judged of by Parliament directly and not by the 
Board of Trade under the Light Hailways Act. Mr. Balfour 
Browne, for the promoters, contended that the evidence had abso- 
lutely failed to show there was any such competition as would make 
the undertaking one which should not be dealt with by the Board 
of Trade, but one which should go to Parliament. The competition 
was trivial to a degree, and if such competition as arose in this case 
was to be a bar to a light railway they would put a stop practically 
to the Light Railways Act. Decision was reserved. 
- London County Council.—At Tuesday's meeting the question 
of the Council allowing the National Telephone Co. to retain 
certain overhead wires in Islington, the spans of which are of 
greater length than allowed by the Councils bye-laws, was again 
considered. The recommendation of the Highways committee was 
to allow the wires to remain for a certain perlod. After some dis- 
cussion the matter was again referred back to the committee till 
after the Christmas recess. The same committee recommended 
that the application by the National Company to lay eight 
additional lines of pipes underground between Northumberland- 
avenue and the Victoria Embankment subways be granted on 
certain conditions, cne being that a rent of £1. 1s. per annum be 
paid in respect of each length of pipe. The recommendation was 
approved. 

Mr. Benn (chairman of the Highways committee) read a letter 
from Mr. Young, of Glasgow, who was recently appointed chief of 
the Tramway Department, announcing that the duties were very 
different to what he anticipated, and to what he had been accus- 
tomed, and he, therefore, declined the position. It was agreed 
that the office be left vacant for the time being, but that Mr. Alfred 
Baker, manager of the Nottingham Corporation tramways, be 
appointed manager at a salary of £1,000 a year. 

London County Councils Tramways.—4As will be seen from 
the above report of the proceedings at Tuesday's meeting of the 
County Council, Mr. John Young, who was selected for the post 
of general manager of tramways under the Council, has declined 
this position. A post has been created which has been offered and, 
we believe, accepted by Mr. Alfred Daker, tramway engineer to 
the Nottingham Corporation tramways, the salary being fixed at 
£1,000 per annum. It is generally conceded that the Highways 
committee of the County Council have lost just the official who, 
from his previous experience, was capable of organising the tram- 
ways department, but it is to Mr. Baker's credit that he is a 
young man, only 35 years of age. He began his career as a tram 
conductor at Nottingham nearly 20 years ago, and from that time 
to the present has made the development of the Nottingham tram- 
ways his life's work. On the acquisition of the tramways by the 
Nottingham Corporation in 1897, Mr. Baker was taken cver, 
having previously filled the post of manager to the Tramways Com- 
pany for the previous seven years. At the time of his appointment by 
the ‘Tramways Company, the finances of the concern were in a low 
state, the shares were at a heavy discount and shareholders had but 
little faith in the ultimate success of the Company. All this 
was speedily changed after Mr, Baker's appointment, and Notting- 


ham now possesses a first-rate municipal tramway service. The 
original shareholders received the full par value of their holdings 
on the Corporation taking over the company’s undertaking. Mr. 
Baker’s experience, so far, has been confined to horse traction, but 
he has already advised the Nottingham Corporation on the subject 
of converting the horse lines into electric lines, and the Nottingham 
authorities have this matter at the present time under consideration. 
It is to be hoped that no petty differences will be created necessi- 
tating the withdrawal of Mr. Baker in a similar manner to that of 
Mr. Young, as, if report speaks truly, very little tact on the part 
of the Highways committee of the London County Council would 
have obviated Mr. Young's action. 

Mansfield.—The Town Council are applying for a provisional 
order. The initial capital expenditure of electricity works is put 
at £15,000, but if current were taken **in bulk " from the General 
Power Distributing Co. the cost is put at only £5,000. | | 

Newcastle-on-Tyne.—The Council have appointed a special 
committee to consider the question of electricity supply. 

New Company.—4A notice appeared in our last issue of the 
registration of the British Schuckert Electric Co. (Limited), which 
has been formed with a capital of £200,000, the whole of which 
we learn has been privately subscribed. The company has the 
valuable technical knowledge and experience of the Electrizitiits 
Aktiengesellschaft vormals Schuckert and Co., of Nuremburg. 


Newport (Isle of Wight).—The Ventnor Electric Light and 
Power Co. are applying for a provisional order for this town, and, 
if satisfactory terms can be arranged for the supply of current for 
public and private lighting, the Town Council will probably approve 
of the application. 


Northallerton (Yorks).— Under the terms of an agreement with 
the District Council the Northallerton Electric Light and Power 


Co. agree to erect and maintain two arc lamps in the market. place 
free of cost. The Council have the right to 5 the company's 
o 


business, plant, goodwill, &c., upon the following terms :—(a) At 
any time between Jan. 1, 1900, and Jan. 1, 1905, on twelve months’ 


‘notice, on payment of the sums expended in the erection of the 


works, plant, &c., aud the formation and carrying on of the com- 


' pany, together with such a sum for each year, during which the net 


profits fall under 5 per cent., as shall make up the 5 per cent. (b) 


On Jan. 1, 1900 (after notice) at a valuation as a going concern and a 


sum not exceeding 15 per cent, on the amount of such valuation for 
goodwill. (c) On Jan. 1, 1915 (after notice), at a valuation of a 
going concern and a sum not exceeding 20 per cent. on the amount 
of such valuation for goodwill. (d) At any time after Jan. 1, 1915 
(after notice), at a price to be settled by arbitration, So long as 
the company’s works shall be carried on to their reasonable satis- 
faction the Council shall not erect or give consent to any person or 
company during the currency of the agreement to erect posts and 
carry wires overhead, or under the streets for the purpose of 
supplying electric current for lighting or power. There is no pro- 
visional order in this case. 

Ogmore and Garw.—The District Council have entered into an 
agreement with the Ogmore Electric Light Co. for the electric 
lighting of the district for the year 1899, at £3 per 16 c.p. lamp. 


Oldham.—The Electric Lighting committee have decided to 
consult Prof. Kennedy as to the extension of the electricity works. 

The National Telephone Co. have made another unsuccessful 
application for permission to lay wires underground. The town 
clerk has expressed the opinion that the object was to enhance the 
value of the company's plant, which would sooner or later be taken 
over by the Government, and in that case they would indirectly 
have to pay their proportion of the cost. Singularly enough, the 
Finance and General Purposes Committee, at a later meeting, 
resolved to request the company to establish further call offices. 


Police and the Telephone.— The Court of Common Council 
have referred to the Police committee the question of connecting 
several of the City police stations with the telephone service. 


Power Supply.—The County of London and Brush Provincial 
Co. are issuing а circular calling attention to the advantages of 
electricity for power purposes, which calls for the careful attention 
of all users of mechanical power. The Company offer intending 
consumers desiring special information as to choice of motors and 
controlling apparatus therefor, the assistance of their engineering 
staff. Thecircular gives particulars as to floor space, &c. ; and, in 
fact, will be found of service to all contemplating the use of elec- 
tric motors for driving. 

Redditch.—The District Council have entered into an arrange- 
ment with the National Electric Free Wiring Co. for the free 
wiring of premises in the district. 

Rhyl.—The District Council have received a report from Mr. 
J. L. Owens on the electric lighting question. The initial capital 
expenditure entailed by the scheme set out would be £16,679. 

Richmond (Yorks.).—The Gas and Water committee has been 
authorised to spend a sum not exceeding £10 for expert advice as to 
the establishment of electricity works. 
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St. Helens. The price of electrio current has been reduced ` 


from 6d. to 4d. per unit. 


St. Marylebone (London).— Last night at the Vestry meeting 
Mr. T. H. Brooke-Hitching moved a resolution that application 
should be made to Parliament for a special Act to empower the 
Vestry to erect and maintain electric lines and works, and to 
supply electricity for public and for private purpoges throughout 

the Bill being passed 
they would be enabled to purchase the interest of the Metropolitan 


the parish. He said that in the event of 
Electric Supply Co. as regards their undertaking in that parish. 
It was hoped that they would be able to get the company to state 
the figure they would sell to the Vestry in an amicable manner. 
Sir E. Galsworthy asked how it was they had abandoned the idea 
of going for a provisional order. Mr. Т. Н. Brooke-Hitching said 
it was known that the Board of Trade would not grant to municipal 
authorities provisional orders to compete against companies who 
were doing their duty. Mr. E. White said there was nothing in 
the notice in regard to buying out the company, although they 
were told that such was included in the bill promoted. Mr. 
Brooke-Hitching had told them nothing of what this undertaking 
would cost. He estimated that the least the company would require 
for their undertaking was £600,000, which would mean their having 
to pay for interest, &., £30,000. The company’s profit was only 
£25,000, so that the Vestry, if they acquired the undertaking, 
would be losing £5,000. Mr. Sutherland said it was idle 
to think that if they had the electric lighting under their con- 
trol they would lose £5,000a year. Mr. J. Тони hoped they would 
not rush this question till they had already seen what it 
was proposed to do by the Bill. He maintained that the Com- 
mittee of the House of Commons was wrong in rejecting their 
application. They were told that the legal costs they had already in- 
curred amounted to £3,000. Mr. G. B. Crook said the Vestry had 
entered into an agreement not to enter into competition with the 
Company. He contended that they were in a worse position than 
they were before they went to the House of Commons for the 
confirmation of the Board of Trade provisional order. Sir Edwin 
Galsworthy moved that the subject be adjourned, which was 
unanimously agreed to. 


Sheffield.—The City Council have decided to appoint a special 
Electric Lighting committee. 


Shirebrook (Notts.).—A committee of the District Council has 
been appointed to consider and report upon the proposal of the 
Shirebrook Colliery Оо. to lay electric lighting mains in the district 
for the supply of current for public and private lighting. 


Shrewsbury.—The Local Government Board have sanctioned 
the borrowing of £30,000 for the purchase of the undertaking of 
the Shropshire Electric Light and Power Co. and the extension of 
the electricity works. 


Sleaford (Lincs.).—The District Council have decided to engage 
a consulting engineer to report upon the question of establishing 
electricity supply works. 


Southport.—The Town Council have expressed approval of the 
scheme for the construction of an electric tramway between Lytham 
and Southport. The Council and the British Electric Traction Co. 
are seeking Parliamentary powers for the construction of electric 
tramways in the Southport district. 


South Shields.—The Town Council have rejected a proposal to 
increase the salary of the borough electrical engineer (Mr. J. A. 
Jeckell) from £300 to £350 per annum. 


Swansea.—The Town Council have decided to open negotia- 
tions with the Swansea and Mumbles Railway Co. with a view to 
acquiring the railway and introducing electric traction. 


Telegraph Poles.—The poles used by the British telegraph 
department come chiefly from Norway and Sweden. It is stated 
that the terms of the specifications will be so changed as to admit 
of tenders from Canadian supply houses. Tenders are to be 
immediately invited for 25,000 poles. 

Telephone Extension.—The National Company are just oom- 
pleting a new exchange at Newquay (Cornwall). 


Walsall.—The number of customers of the electricity depart- 
ment on Nov. 30 was 127. The Council will oppose the Bill for 
the adoption of electric traction on the South Staffordshire lines, 


Warwick.—The Town Council are conferring with the Leaming- 
ton authorities on the proposals of the British Electric Traction 
Co. to introduce electric traction on the local tramways. The 
Council have resolved not to allow the use of the overhead trolley 
system. 


Workhouse Lighting.—Tenders are to be invited for the elec- | 9 


tric lighting of the new Doncaster workhouse. : 

Wrerxham.—A special meeting of the Town Council is to be 
ealled to consider the proposals of the Drake and Gorham Electric 
Power and Traction Co. for the construction of electric tramways 
in the district. 
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A record of Applications for Patents and Patent Specifications Publishep 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
he subject may be obtained. 

APPLICATION8 FOR PATENTS. 

NoTE.— ТАе Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk 18 suffixed. 


November 17, 1898. 

E. A. THoMPsON. Parkgate. The Don electric fog alarm. 

Н. Hirst. London. An improved switch for incandescence or 
glow electric lamps in which the filament is subjected to a pie- 
liminary heating effect apart from the lighting current. 

24,965. H. Hirst. London. Improvements in forming filaments or the 

like for incandescence or glow electric lamps. 

24,270. А. P. LUNDBERG and G. C. LUNDBERG. London. 

in multiple wall connections for electric lighting. 

24,277. W. P. THompson, Liverpool Improvements in electrical stop 

motions for warpe. (F. E. Kip, United States.)* 

24,307. J.C. FELL. London. А process for the electrolytic extraction of 
zinc and other metals from ores or waste containing them. (W. 
Strzoda, Germany.)* 

Н. J. Happan. London. Improvements in electic batteries. 
(Columbus Electrizitatsgesellschaft m. b. H., Germany.) 


November 18, 1898. 


А. T. ELlis. London. Improvements in or connected with electric 
batteries. 

Тнк BnrrsH Тномвох-Носвтох Co. (Lmrrep). London. Im- 
provements in alternating electric-current motors and distribution 
systems. (C. P. Steinmetz, United States.) 

Е. L. MUIRHEAD. London. Improvements in telephones. 

Н. L. Topp and J. DuNHaM-MassEY. London. An electric 
motor for tram cars. 

L. HackETHaL. London. Improvements in 
equalising electric currents.* 

W. lLanapon-Davigs, London. 
motors. 

24,418. W. LaxnapoxN-Davies. London. Improvements in alternating- 


current motors. 
November 19, 1898, 


H. Lutz. Kingston.on.Tbames. Improvements in combined 
electric wire gauges and calculating devices. | 

P, C. Day and Р. Б. Coss. Foyers. An improved surface 
contact system for electric tramways, railways, or motor cars. 

C. M. SrEAD. Leeds. Improvements in or in connection with 
the construction of dry voltaic cells, accumulators, and secondary 
batteries. * 

Т. W. BARBER. London. Improvements in road conduits and 
appurtenances for electric traction. 


24,248. 
24,264. 


Improvements 


24,308. 


24,357. 


24,379. 
24,382. 


24,404. 
24,417. 


insulating and 


Improvements in induction 


24,425. 
24,426. 
94,458, 


24,447. 


24,466. W. N. Stewart. London. Improvementa in connection with 
electric arc lamps. 
24,471. Е. Ношмкв. Bristol. An electrical resistance for use with alter- 


nating currents in the production of X-raye. 

C. STEINER. London. Improvements in or relating to contact- 
making devices for electric street railways with overhead con- 
ductors." 

November 21, 1898. 

24,508. P. PINCENEY. Portsmouth. Improvements in eleetric traction. 

24,530. C. F. J. OrPERMANN. London. Improvements in and relating to 

electrical accumulators. 

24,532. B. J. B. Mitts, London. Electric cables for high-tension currents. 

(La Société Frangaise des Cables Electriques, Syst¢me Berthoud, 
Borel and Cie., France.) | 

24,533. W. P. THompson. Liverpool Improvements in or relating to 

converting electricalenergy into mechanical motion. (C. 8. Bradley, 


24,487. 


United States.)* 

24,550. О. ScHNEIDER. London. An electro-therapeutical and massage 
apparatus. 

24,559. Н. G. Morris and P. G. Satom. London. Improvements in 


electrically propelled vehicles.?“ 
24,563. A. C. J. GuÉNÉE. London. Improvements in dynamo armatures. 
24,566. а. С. Fricker. London. Improvements in means or apparatus for 
opéning and closing electric circuits. 


November 22, 1898. | 
24,570. W. S. Rawson, London. Improvements connected with electric 
batteries. 


SPECIFICATIONS PUBLISHED. 
чоп АП Specifications can now be obtained at the uniform price of 
. each. 


1897. 


25,588. PaAnviLLÉE. Compositions for use in the construction of electrical 
heating apparatus and resistances, and the processes for their 
manufacture. 

25,581. H. M. L. Cronan. Lighting regulator for gas and petroleum 
motors lighting electrically. 
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COMPANIES’ MEETINGS AND REPORTS. 


West India and Panama Telegraph Co. (Limited), 


The forty-third ordinary general meeting of this Company was held on 
Wednesday. Mr. WILLIAM ANDREWS presided. 

Mr. К. Т. BROWN (Manager and Secretary) read the notice convening 
the meeting. 

The CHAIRMAN : Gentlemen, I suppose you will as usual, take 
the. report as read. Agreed. We are rather later this year than usual 
in presenting our accounts. and we sent to the newspapers, for the 
information of the shareholders, on Oct. 20th a circular, stating that the 
delay in holding the meeting was on account of warlike operations, the 
irregularity of mails and the delay in the correspondence. Well, that 
is not altogether cured yet. We cannot say tbat there is an end of 
these exceptional circumstances. You will have noticed, for instance, 
in the report that we show an increase of £6,758, but in the accounta, 
as far as they have since been ascertained, they only show an increase 
on balance of some £1,400. Of course, the first figures of the receipts 
is an estimated one that is sent by wire. and the last shows the state 
of the accounts, as faras we have been enabled to get them completed, and 
as they actually work out, but I may tell you they are not final 
You will remember that there were large tariff reductions made on 
January Ist, by which the accounts have been a good deal complicated. 
And then there were, of course, owing to the war, censorahip restrictions, 
messages being frequently deviated by one route or another, and the effect 
of that has been, of course, that the product has varied more or less. 
Upon the whole, however, we thought that it was the best plan to 

e the old figures as being the best available, and to correct, as 
nearly as we could, when the returns enabled us to do so. For instance, 
in the beginning of the half-year, the first three months showed & 
loss of £3,478, consequent upon the considerable reductions of tariff 
which you will reinen ber we had to make. Well, subsequently that 
decrease of revenue was turned into an increase, by the operations 
consequent upon the war, and the number of telegraphic messages which 
were sent by the belligerents. We found in the end that with the losse s 
on exchange, rebates which we lost or failed to get, and allowances for 
certain claims which must be made, and which had to be provided against, 
that the total that we should take credit for would be diminished, and that it 
would not be the increase which you seein paragraph 3 of the report, but 
the amount shown in paragraph 1, which is actually adopted. Now you 
will understand with regard to the increase, as given in the report, that the 
result cannot be worse than that shown, and we may find ultimately there 
will be & considerable margin. With regard to expenses, there is not much 
to state in connection with them ; they amount to £21,704, against £21,426, 
an increase of £278, and I may say that that outlay is largely attendant 
upon warlike operations which have cost the Company something like £1,000, 
and, therefore, I think that we may look for an early diminution in the 
expenses, although, as I have frequently had occasion to say, you cannot 
expect that there will be any large diminution, because we keep them down 
as closely as possible in every way. Well, now, gentlemen, I think it is 
rather a gratifying fact that you will notice that, despite the operations of 
the fleets, and of the armies, in the Spanish-American war, and the 
disturbances which took place, the Ponce, San Juan (Porto Rico) and 
Santiago de Cube cables and land lines of the Company have all been 
maintained in good working order, although the damage to the harbour 
lengths—which is more like an inland sea—at Santiago has not yet 
been completely repaired. I think it is satisfactory that, in spite of all this, 
we have been able to carry on our operations. Well now, gentlemen, I come 
to the receipts estimated for the ent half-year, and although they are 
subject to correction, the same as for the half-year ended June, I think it 
will be found that they will show a very considerable augmentation com- 
pared with 1897. After every allowance has been made in the accounts 
for exchange, rebates and claims, including our outlay upon repairs con- 
sequent upon the hurricane, which has not yet been dealt with in the 
accounts, the nett receipts, I have every reason to believe, will be eminently 
satisfactory to the shareholders, I am sorry to have to tell you that 
during the war troubles we lost our agent and two clerks at Santiago, 
where they had been working under the most unexampled difficulties, 
as you may imagine, and I think that in these circumstances the 
Company may take credit for having kept its lines going under the 
conditions we have had to contend with. I think it is very gratify- 
ing that the Company should have been enabled to go on working well, at 
such an important international juncture, and that such an amount of 
celerity should be afforded to those desiring to use the telegraph lines, 
which have always been kept open by one route or another. And, there- 
fore, under these circumstances of the half-year, I hope that the shareholders 
will not be altogether dissatisfied with us. Now in regard to the operations 
of the current half-year (because I feel I have pretty much disposed of 
the past half-year) І may say that our new cables. in substitution of the old 
chord line which had failed, have been successfully laid and are in excellent 
condition, and they go from Grenada to St. Lucia and thence to Ste. Croix, 
in addition to which we have duplicated the Trinidad-Grenada section. 
These duplications have greatly strengthened the Company’s duplicate 
system. Now, the Jamaica, St. Lucia Cable touches at present at Porto Rico 
and Ste. Croix, and I may say to you that without detrimentally affecting the 
working of the system, or in any way altering its efficiency, we could by 
the insertion of a short additional length of cable, and the provision of some 
few additional clerks, have it worked as a direct all-British cable from 
Jamaica to St. Lucia and all the other British islands. However, we 
have not thought that it was worth the Company’s while to spend 
more money and to incur increased working expenses to ehsure an 
object for which no demand has been made. Well, now, gentlemen, 


we have had to contend not only with war, by fleets and by armies, but 


with an elemental war of & tragic character, which has been no other 
than the disastrous hurricane visitation that the West Indies have 
suffered from, causing an appalling loes of life and destruction of pro- 
perty, and unprecedented distress, more especially so in two of the 
islands. Well, gentlemen, your Directors, feeling sure of the sympathy 
and support of the shareholders, met together and voted a sum of 250 
guineas, as the Company's mite towards the relief of the sufferers from 
this terrible calamity. The Cube Company and the International Ocean 
Co. joined with the West India and Panama Telegraph Co. in an exten- 
sion of the boon of free messages through their syetem in connection with 
the Hurricane Relief Fund for the succour of the people, and thereupon we 
placed ourselves in communication with the American lines, who immediately 
agreed to an extension ofthe boon over their system, and thus free 
messages were sent the whole distance from London to the West Indies, 
Here they were of advantage in meeting the circumstances of the case, and 
I have reason to know that the sympathy of this Company, thus manifested 
at the earliest possible moment, contributed very much to increasing the 
facilities of relief afforded. Well, gentlemen, the damage from the hurricane 
sustained by this Company's lines, both on land and at ses, amounts to 
a sum which may ultimately be estimated to reach £5,000, which is not 
an agreeable item ; but, as previously stated, the augmented receipts 
owing to the war will practically prevent the sbareholders from feeling the 
enhanced expenditure—in fact, they will not feel it at all. The British 
Government has come forward to the aid of the West Indies, and I have 
no doubt that the assistance thus afforded will enable them to surmount— 
от very largely assist towards enabling them to surmount—their present 
distress, and we trust that the assistance thus afforded to the islands 
which have suffered will later on eventuate in a more substantial measure 
of success, and enable a permanent return to be made to their 
former prosperity. I have no doubt that the people will do their best to 
support the Colonial Secretary in these efforts in regard to the 
West Indies at this juncture, and if something were not done for 
the West Indies, I imagine that there would be some odious comparisons. 
The shareholders are probably aware that Cuba and Porto Rico are now 
passing into the hands of the United States Government and people, and 
here I must make a public and grateful acknowledgment of the perfect 
loyalty with which Spain has always fulfilled her concessional obligations 
up to the last moment, and the fair and considerate treatment that she 
has always vouchsafed to this Company. It is also most gratifying to me to 
be able to state that upon all questions that have arisen with the 
American Government that the administration has taken sedulous care 
that the Company should be fairly treated, and they have dealt with the 
Company’s representations, I must say, in a most conciliatory spirit. 
Of course, gentlemen, we cannot forecast the future. The American 
Government, no doubt, have great difficulties to contend with in the 
restoration of order, in the maintaining of good government and 
the organising of commerce and prosperity in a new country, but our 
wonderful kindred people across the sea are not given to fail They 
possess a fertility, energy and determination which generally find for 
them a satisfactory way out. Of course, the settled prosperity of 
Porto Rico would be of great benefit to us, because it is one of our 
most important places of communication. Well, gentlemen, we owe it 
to our staff to draw attention to the satisfactory manner in which their 
duties were discharged throughout the whole system, and especially during 
the hostilities—when, of course, the business was very largely augmented 
and also during the hurricane in the islands especially visited by those 
misfortunes. We have had a troublous time, and we have done our little best 
for your interests. I do not know, gentlemen, that there is any more 
with which I need trouble you upon the present occasion, and, therefore, 
I wil move the resolution, and after it has been seconded, I shall be 
glad to answer any questions that any shareholder may desire to ask to the 
best of my ability, and I now beg to move that the report and accounts be 
adopted, and that the dividends recommended in the report be declared. : 

Mr. HENRY HOLMES : I beg to second the re*olution. | 

Mr. COPLAND said the report stated that the revenue for the current 
half-year was also considerably in excess of that for the corresponding period, 
but was tending gradually to resume its normal limits, and he would like to 
ask for a little information about the actual figures. He would like also 
to offer the suggestion of the establishment of a dividend reserve fund, 
because he was of the opinion that it would enbance the value of the 
Company's shares in the market very much. 

The CHAIRMAN said that the calculation of Mr. Copland was a very 
accurate one, because, during the current half-year, they had gross receipts 
amounting to £48,165, against £18,032 during the corresponding half 
of last year, or an increase of a little better than £30,000 or 166 per 
cent. In the report they shewed an increase of £6,700, and, of 
course, there would be a considerably larger sum for the current half- 
year available for distribution than it had been their fortune to deal with 
on previous occasions. There should be a big balance. He thought the 
suggestion of Mr. Copland for the formation of a dividend equalisation 
fund was a very good one, and a very sensible one.. 

Mr. SAUNDERS asked the Chairman whether they had any connection 
with the Western and Brazilian Telegraph Со.'в system, which he under- 
stood had amalgamated with the Brazilian Submarine? Не would like to 
know whether the Directora had given any consideration to the question of 
this Company amalgamating or doing something of that kind. Would it be 
profitable to do so 1 

The CHAIRMAN said, in respect to the Brazilian group, the Brazilian 
Submarine and the Western and Brazilian Companies, which had done him 
the honour of making him Chairman, the West India and Panama 
Telegraph Co. had practically no connection in that direction at all. 
Their own connections were with the Cuba Company and the Inter- 
national Ocean Telegraph Co. 

The resolution was then unanimously carried. 
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Mr. JOHN NEWTON proposed a vote of thanks to the Chairman, 
‘Directors and staff. 

Mr. PANNELL seconded the vote, which was unanimously carried. 

Mr. HOLMES said that he would like to offer just a few remarks before 
the meeting separated, as he regarded that meeting as the jubilee meet- 
ing of the Company, because it was just 25 years ago that the new 
Board of Directors came into office, and when they did во the state of 
affairs of the Company was very different from that at present existing. It 
was reported at that time that their cables were in a very bad condition, and 
that the life of the Company wus only worth some seven or eight years’ 
purchase. Well, he was pleased to think that that serious prognosti- 
cation had not proved to be true, and he might tell them that their 
original cables were good cables, both mechanically and electrically, 
as was proved by the fact that the firat cable laid between Santiago and 
Jamaica—a cable which had been down now for 28 years—was still 
working and was in good order. There were no doubt mistakes made 
at first in the laying, which was over rocks and sunken reefs and 
banks, but that had all been rectified by the removal of the cables to a better 
bottom ; but they had an enemy at the bottom of the Caribbean Sea, where 
there were copper veins, or some other substances which affected the cables, 
and corrosion set in and faults were developed, which entailed a great deal 
of trouble and heavy expense. Well, he had lived another 25 years and 
the Company was still alive, and he regarded its prospects as better than 
ever, for instead of only having a single line of cables in bad order they 
would see if they looked at the map that they aow had a network of 
duplicated cables in good condition right away from Santiago to Barbadoes 
and Demerara. He trusted they would do much better in the future 
than they had done in the past. 

Mr. JOHN NEWTON corroborated the remarks of Mr. Holmes, and 
paid a tribute to the valuable services rendered by the Board during the 
past 25 years. 

The CHAIRMAN briefly acknowledged the vote of thanks, ani the 
proceedings terminated. 


— 


NEW COMPANIES, STATUTORY RETURNS, &c. 


—— 

CANADIAN, BRITISH COLUMBIAN AND DAWSON CITY TELEGRAPH 
CO. (LIMITED).—This company was registered on Dec. 9, with a capital of 
£300,000, in £5 shares, to acquire the whole or part of the shares, deben- 
tures, debenture stock or other securities of the Dawson City and Victoria 
Telegraph Co. (Limited), incorporated in Canada by Act of Parliament, 
to construct, build, equip and operate a telegraph line from Victoria, B.C., 
to Dawson City, and to carry on the business of electricians, mechanical 
and electrical engineera, suppliers of electricity and manufacturers and 
workers of electrical apparatus, instruments, cables, wires, &c. 

DOWSING RADIANT HEAT COMPANY (LIMITED).—This {company wa8 
registered on Dec. 8, with a capital of £12,000, in £1 shares, to acquire, 
develop, work and deal with any patents, inventions or licences relating 
to heating and lighting by electricity for hygienic, therapeutic and general 
purposes. The first subscribers, each with one share, are:—W. Conolly, 
A. C. Newstead, Herbert J. Dowsing (electrical engineer), Mrs. C. J. 
Newstead, Mra. E. E. Conolly, Е. W. G. Conolly and Mrs. L. Dowsing. 
The first Directors ure:—W. Conolly, A. C. Newstead and Herbert J. 
Dowsing. 

ELECTRIC TESTED LAMP CO. (LIMITED).—This company was registered 
on Dec. 10, with a capital of £2,000, in £1 shares, to acquire the business 
carried on under the style of the Electric Lamp Contract Renewal Co., by 
Mr. R. T. Godman, and to supply, sell, repair and deal in electric lamps, 
machinery, instruments, apparatus, Ac, The first subscribers are :--C. Н. 
Cumberland, W. J. Williams, R. T. Godman, А. W. Gattie, A. W. Seaman 
(electrical engineer), W. Smith and H. St. Yorke. 


ENGLISH DE LAVAL STEAM TURBINE CO. (LIMITED).— This company has 
been registered, with & capital of £100,000, in £10 shares, to manufacture 
and develop De Laval’s patent steam turbines, to enter into agreements with 
Messrs. Greenwood and Batley and the Aktie Bolaget De Lavala Angturbin, 
and to carry on the business of steam, air, gas and water turbine manu- 
facturers. The subscribers are: Arthur Greenwood, Henry Greenwood 
and John H. Wurtzburg, engineers (with 50 shares each) ; Daniel Norrman, 
engineer (50 shares); and Major-Gen. Micklem, S. T. [Batley (engineer) 
ard George Hagger (one share each). The first Directors are: Arthur 
Greenwood, Henry Greenwood, John H. Wurtzburg and Daniel Norrman. 


8. M. VAN HINDEN ELECTRICAL CO. (LIMITED)..—This company was 
registered on Dec. 2, with a capital of £1,000, in £1 shares, to enter into 
an agreement with Mr. S. M. Van Hinden, and to carry on at Liverpool or 
elsewhere the business of electricians, electrical and mechanical engineers, 
suppliers of electricity, manufacturers of electrical apparatus, &c. The 
firat subscribera, each with one share, are: A.J. Vickary, S. M. Van Hinden, 
J. Beynon, Miss G. Vickary, I. Gorfunkle, W. Gorfunkle and Mrs. E. Vickary. 
The first Directors are: A. J. Vickary and S. M. Van Hinden. 


P. C. MIDDLETON AND CO. (LIMITED).—This company was registered in 
Edinburgh on Dec. 9, with a capital of £50,000, in £1 shares, to acquire 
and carry on the business of electric light and power engineera, now carried 
on under the style of P. C. Middleton and Co. The first subscribers, with 
one share each, are: — P. C. Middleton (electrical engineer), N. Beves 
(engineer), W. Smith (engineer), J. Webster, J. Packman, J. Henderaon and 
J. Morrison. The first directora are:—W. Jackson, P. C. Middleton 
(managing), N. Beves, J. Webster, J. Linney and H. Skipworth, 


- ALDERLEY AND WILMSLOW ELECTRIC SUPPLY (LIMITED).—The 
1897 return was filed on Sept. 28. The capital is £30,000. in £1 shares (of 
which 10,000 are Preference). Seven shares have been taken up, on each 
of which 2s, 6d. has beeu called. Е 


CHILIAN ELECTRIC TRAMWAY AND LIGHT COMPANY (LIMITED). — 
The statutory return, to Sept. 8, has been filed. Seven shares have been 
taken up out of a capital of £1,050,000, in £1 shares, and £7 has been 
received. 

MONTE VIDEO TELEPHONE CO. (LIMITED).—' The annual return to 
Nov. 14 has been filed. The capital is £160,000, divided into 87,000 
Preference and 73,000 Ordinary shares of £1 each ; 84,000 of the former 
and 71,000 of the latter have been taken up and issued as fully paid. 

VENEZUELA TELEPHONE AND ELECTRICAL APPLIANCES OO. (LTD.).— 
The annual return to Nov. 18 has been filed. The capital is £85,000, 
divided into 70,000 shares of £1 each and 1,500 shares of £10 each. All 
the former aud 860 of the latter have еер taken up, and 56,506 £1 shares 
have been iasued as fully paid. "The full amount has been called on the 
others. : 

WIRELESS TELEGRAPH AND SIGNAL CO. (LIMITED). —The annual 
return to Oct. 21 has just been filed. The capital is £100,000, in £1 
shares, of which 60,000 have been issued as fully paid, and £40,000 has 
been paid on the othera. The capital has since been increased to £200,000 
by the creation of 100,000 new shares of £1 each. 


CITY NOTES. 
—— 

MEMORANDA.—Bank rate 4 per cent. (since Oct. 15, 1898). Price of 
silver 274d. per oz. (Dec. 15). Consols (23 per cent) 1104—1108 for 
money, 1104 —110& for account; 24 per cent. 1045 —101& (Dec. 15). 
Stock Exchange Settling Days: Stocks and Shares Continuation Days, 
Dec. 28 and Jan. 11; Ticket Days, Dec. 29 and Jan. 12; Pay Days, 
Dec. 30 and Jan. 15 ; Mining Share Carry-over Days, Dec. 27 and Jan. 10. 


BRISBANE TRAMWAYS CO. (LIMTTED).— This week subscriptions have 
been invited for £167,900 Five per Cent. First Mortgage Debentures in 
this company, which was formed in 1895 to acquire the tramwaya in 
Brisbane, and convert them from horse to electric traction, and to extend 
the lines. The company has a virtual monopoly of the tramway traffic in 
the city and suburbs, the municipality having the right of purchase in 
October, 1917, at a price to be agreed. Mr. H. S. M. Woodrow, 52, 
Moorgate-street, London, E.C., is secretary. 

CANADIAN, BRITISH COLUMBIAN AND DAWSON CITY TELEGRAPH 
CO. (LIMITED).—The subscription lists closed yesterday of an issue, at £95, 
of £225,000 Five per Cent. Firat Mortgage Debenture stock of this com- 
pany, which has been formed with a share capital of £300,000, for the 
purpose of constructing and working telegraph lines authorised to be built 
by the Daweon City and Victoria Telegraph Co. (Limited), a company 
incorporated by Act of Parliament of the Dominion of Canada. The route 
traversed by the company’s lines includes the mining centres of the 
Cariboo, Omenica and Cassiar districts, where a number of large mining 
and trading companies are operating. Further extensions of the lines are 
also to be made. Ths line is expected to be in operation by April next. 
The right is reserved to redeem, subject to six months' notice after the 
expiry of віх years, the whole or part of these debentures at 110. The 
secretary and offices of the company are Mr. W. Young, 64, Victoria- 
street, London, E.C. : 

CAPE ELECTRIC TRAMWAYS (LIMITED). Тһе transfer registers of 
debentures will be closed from 18th to 5186 inst. inclusive. 


CENTRAL LONDON RAILWAY CO.--A further call of £2 per share оп 
the Ordinary and Preferred partly paid shares of this company bas been 
made, and is payable on Jan. 15. 

CHELSEA ELECTRICITY SUPPLY CO. (LIMITED).—The books of this 
company will be closed from 14th ta 3lst inst., preparatory to the pay- 
ment of the half-year’s interest on the Debenture stuck. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LIMITED).—The transfer 
books of the Dabenture stock will bs closed from 17th to 5186 inst. inclusive, 
preparatory to payment of the interest due on Jan. 1. 

DIRECT WEST INDIA CABLE CO. (LIMITED).—-The Directora’ report to 
June 30 last was presented to a meeting of shareholders on Wednesday, 
and resolutions approving the proposals of the Directora therein contaiaed 
were adopted unanimously. The report was as follows: — The company’s 
cables were successfully completed and opened to the public on Jan. 31 
last. The Jamaica Government haze passed a law granting the company 
a subsidy of £2,000 a year for five yeara, and the Turk's Island Govern- 
ment have agreed to give £120 per annum for a similar period. The revenue 
account shows a credit balanceof £15,045. 88. 7d., of which £10,490. 12s. 104. 
has been applied to the discharge of all expenses incurred prior to the 
opening of the cable for traffic, including the discount at which the deben. 
tures were issued (£6,000), leaving available £4,554. 15s. 9d. It is pro- 
posed to pay а dividend for the half-year to June 50 at the rate of 5 per 
cent. per annum, absorbing £750, leaving £3,804. 15s. 9d. to be carried 
forward. A Stock Exchange quotation has been obtained for the deben- 
tures. Mr. Сео. G. Ward and Mr. Fred. Ward have been elezted to seats 
at the board. Mr. Т. G. Н. Glynn and Mr. Joseph Rippon retire and offer 
themselves for re-election as Directors, as do Messra. Gribbon, Holroyd and 
West as auditors. 

DOULTON AND CO. (LIMITED). —The applications for the Five per Cent. 
Preference shares of this company amounted to nearly four millions and 
а quarter, and those for the Debenture stock to upwards of £2,500,000. 

EDMUNDSONS' ELECTRICITY CORPORATION (LIMITED). —Applications 
are invited for £75,000 44 per cent. First Mortgage Debenture Stock of 
this Corporation at par, £25,600 of which amount has been applied for by 
the directors and shareholders and is to be allotted in full. The prospectus 
(which is given on another pige) announces that this stock will ba s@tifved 
by a truet deed creating а first charge upon debentures to which this 
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Company is entitled in various electricity supply companies, and by a 
floating charge upon the undertaking of the Corporation. This debenture 
-stock is redeemable at the option of the Corporation after the Ist of 
January, 1913, on six months’ notice at 105. The prospectus sets out the 
companies in which the Corporation is already interested, and gives some 
particulars of further contracts to which the present debenture iesue ia to 
be devoted. Application forms and further particulars can be obtained 
at the offices of the Corporation or from the solicitora or brokers. The 
list opens to-morrow (Saturday) and closes on or before Tuesday next, 
December 20th, at 4 p.m. 


ELECTRIC CONSTRUCTION CO. (LIMITED).—4À meeting of the Second 
Mortgage Debenture-holders will be held at Winchester House, E.C., on 
21st inst., to consider a recommendation by the trustees (the Electric and 
General Investment Co. ) to accept an offer to pay off, on Jan. 1, 1899, the 
outstanding balance of Electric Construction Co's. Six per Cent. Mortgage 
Debentures at 105 per cent. 


ELECTRO CHEMICAL CO. (LIMITED).— This company are making an 
issue of £40,000, in Six per Cent. First Mortgage Debentures. 


GREAT NORTHERN TELEGRAPH CO. (LIMITED).—The coupons falling 
due on Jan. 1 should be presented for payment at the office of Messrs, 
C. J. Hambro and Son, 70, Old Broad-street, Е.С. 


HALIFAX AND BERMUDAS CABLE CO. (LIMITED).—The report of the 
Directors of this company for the year toJune 30 last, submitted to the share- 
holders on Wednesday, states that the delay in presenting the statements of 
account is due to the pressure arising from the accession of business during 
the Spanish-American war. Since last report the company contracted with 
the British Treasury to lay a cable to connect Bermuda with Jamaica, via 
Turk's Islands, and the Direct West India Cable Co. (Limited) was formed 
to undertake the work. The contract was signed on Aug. 2, 1897, and the 
cable was «pened for traffic on Jan. 31, 1898. This extension greatly 
impro: es the position of the Halifax and Bermudas Company by giving it 
through traffic. The receipts in the past year were £10,154. 7s. 4d., com- 
pared with £3,742. 88. 4d. in 1696-7. This increase is due to the opening 
of the Jamaica cable and to the interruption of other routes during the 
Spanish-American war. The net result is a profit of £6,655. Os. 8d., com- 
pared with £951. 153. 11d., an increase of £5,703. 4s. 9d. It is proposed 
to declare a dividend of 5 per cent., amounting to £2,502, leaving 
£4,155. Os. 8d. to be carried forward. Offers for the sale of debentures to 
the trustees were invited in December and June last, and £4,989. 7a. 6d. 
was paid for £5,100 of debentures, which amount has been written off 
capital expenditure. A Stock Exchange quotation has been obtained for 
the debentures. Mr. Geo. G. Ward and Mr. Fred. Ward have been elected 
to seats at the board of the company. Mr. Charles R. Hosmer and Mr. 
Joseph Rippon retire, and offer themselves for re-election. At the meeting 
resolutions adopting the report, the dividend, the re-election of retiring 
Directors and auditors were carried unanimously. 


NATIONAL TELEPHONE CO. (LIMITED).—The transfer books of the 
Three and a-Half per Cent. Debenture stock of this company will be closed 
from the 19th to 3186 inst. inclusive, preparatory to the payment of the 
half-year'a interim dividend due Jan. 1 


ROLLER-BEARINGS CO. (LIMITED). —The Directora' report for the year 
to Sept. 50 states that during this period much further , experience has 
been gained in tke practical application of this company's bearings, and 
several important improvements have been made, having for their object 
greater efficiency without adding materially to the cost. There has been 
a considerable development in the adoption of line shafting and heavy 


bearings, whilst their introduction for tramway work has increased to an 
extent which justifies the Directors in claiming that they are now in use 
in most of the principal cities and towns of the United Kingdom. The 
company's bearings are also in euccessful operation upon furnace cars, 
dynamos, broughams, motor-cars, heavy ventilating fans for collieries, and 
a variety of other machines. The number of bearings supplied in the year 
shows а considerable increase, the gross value of the trade done showing an 
increase of over 100 per cent. The Directors have made strenuous efforts to 
bring roller bearings prominently to the front. This has necessitated con- 
siderable expenditure of capital, which they believe wili be remunerative, 
and will prove by future resulta to have been fully justified. Considerable 
progress has been made in the introduction of the bearings into France and 
Germany, and in the former country negotiations are still proceeding 
for the acquisition of the patent rights on remunerative terms to the 
company. 

SHEFFIELD ELECTRIC LIGHT AND POWER CO. (LIMITED).— A dividend 
of 10 per cent. is announced. A meeting is called to wind up the com- 
pany, consequent upon the purchase of its undertaking by the Sheffield 
Corporation. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Wednesday, Dec. 21, а special settling day in £100,000 Five 
per Cent. Perpetual Debenture stock of the British Electric Traction Co. 
(Limited) and 13,400 fully paid Ordinary shares of £5 each (Nos. 6,601 to 
20,000) and 13,400 fully paid Five per Cent. Cumulative Preference shares 
of £5 each (Nos. 6,601 to 20,000) of the Telegraph Manufacturing Co. 
(Limited), both securities to be quoted in the Official List. The committee 
has been requested to appoint a special settling-day in and to grant a 
шо {о 10,000 £5 Ordinary shares of the Folkestone Electricity Supply 

o. (Limited), and also to allow 15,000 Seven per Cent. £10 fully pai 
зге Preference shares of the British Aluminium Co. (Limited), and 
£100,000 Four per Cent. First Mortgage Debenture stock of the London 
Electric Supply Corporation (Limited), to be quoted in the Official List. 


WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—This 
company’s traffic receipts for the week ended Dec. 7 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Co., Limited) were £2,975. 

WESTERN UNION TELEPHONE CO.—Tois company has declared a 
quarterly dividend of 1] per cent. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


4 
Week | В | Ine No. | AGGREGATE, 
Иш. ended 5 | or Dec. |, 9f ines 
5 weeks) Amount or Dec. 
— — — — 
1898 £ | £ | £ £ 
*B Tramways.| Dec. 10 | 3,867 T 431)... ` 
Blackpool ration... „ 8 1974 38| 36! 16,942 |+ 2,545 
шене анн е БОШ, 137 e | 22 13,087 | 
*Bristol Trams & el „ 9 |2558 + 302 25 69,208 + 8213 
City & South Londen Hb. * M 1,117 + 16 24 23,764 + 772 
Dover Corporation. „ 10| 142 + 61 36! 6,718 | .. 
DublinUnited(Southern) „ 9 | 652 4 265] 49! 21,646 |+ 7,017 
Liverpool Overhead Ry. „ 11 1,383 + 87 21 37,055 |+ 3,177 
“Sheffield Tramways.... „ 11 1,228 '+ 277| 49 50,157 ＋ 2,251 
*South Staffs. Trams... „ 9 600 + 49] 49 30,950 |- 25 


— —— — 


* Partly electrical. 


ELECTRICAL COMPANIES’ 
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BUSINESS DONE 


| | _ PREVIOUS Price | RATU PER 
PRESENT AMO nee | NAME. WEzKSPRIOE | Wednesday, | CENT. DIVIDENDS DUE, | DURING WERK 
AMOUNT. анка | pEND.— Dic. 7. Dec. 14. YIELDED. ENDING DEC. 14. 
ELECTRICITY SUPPLY COMPANIES. 4 s. d. Highest | Lowest 
6,000 10 T Bournemouth and Poole Electricity Supply ш Оға. 11 11} 11 11} = = = M 
6,000 10 486 44 рег Cent. Cumulative 1 11 1 п 440 = - 
80,000 5 8,0 Cross & Strand Hlectricity Supply Corp. 11 12 11 12 $16 0 | February & August js i: 
224.000 2 och. E €) Dicit Su * 98 9 8l Pi 4 3 4 2 T 8] = 
6 0 ectric u n 5 —— — == 
£60, X |= 43% Debenture tock ( 8 а m 116 i 1 i 1 5 Jane and - ie 
$1,200,000 000 5 n lst Mort. 5% рды п ) 0 s s = 
80.300 = 05 rem of 5 London Blec. Lighting Ord. 40,001 to 90,000 944 95] 21 25 5 0 0 | February & August 25 241 
10,000 10 1/9 T». 90 90,001 to 100. 000oo a 24 25 23 2.3 a " - 
40,000 10 ex Cumulative Pref. .. .....— Жы cars 15) 103 16 165 2 1! 9 | January and J aly . 16} 16 
£400,000 ex * D : Debenture Stock (red QS iN 1297 18: 127 181 8 13 1 | Juneand December d se 
80,000 10 = County of London & Brush Prov. Ora (fully paid 12} 181 121 18} - - ss - 
10,000 10 e Do. (£8 pM) аена аннан п 11 10 11 m ER а = 
,000 10 6/0 6% Cumalaiive Lighting 8 : T diee. 14 I5 ч i 1% : : d March & September p = 
16,660 5 2/6 House-to-House Electric ng up y Ord. - ié - 
12,000 5 8/6 Do. 7 рег Cent. Preference ...... „ 9) 10} 9) 103 8 6 8 | March & September 93 - 
15,000 b 10 кешн Ка Knightabridge ө Ord. E S 18 14 18 14 818 7 ws - = 
10,000 5 6% 6% 1st Pref. vise ease 71 81 i 81 312 9 | January and July КИ = 
110,000 8 — Losdos Electric Supply Ordinary — pep I 4 14 - € = 
8,050 5 = Do. Preference = 6 63 6 6 i m 67, i 
10 5/0 Metropo litan Hlectric 3 17 18 174 18) 8 410 | April and October... 17$ 16 
Btock 43% Do. i Deb. 8 Deb. Stock Mortgage 117 121 117 121 814 9 | Jane and December = 
6,462 10 6/0 . 16 17 163 17 3 5 7 Hard 17 16} 
$75,000 1 E: Band S VX о и 1 1 ЕМ = = к> 
95,000 | Stock 5% River Plate Elec Lt. АТГ n maa 5 5 vob 135 150 M M : d | - oe - 
150,000 100 „Во al Electric Company of Моп - z ng 
‚900 tioo e 1st Mort. Debs, --2.| 104 106 104 106 4 6 0 | April and October 2 a 
81,980 5 45 |’ 88. rige and Pall Mall Electric Ordinary mc 17 18 16 17 414 2 | February & August 171 16} 
90,000 6 8/6 D per Cent. Preference —.....—.—. 9 10 9 10 810 0 T " 90 9) 
450,000 | Stock 4% t per Cent. Debenture Stock (red.) 1% 108 105 108 815 6 | Јапе and December К Кы 
65,000 Б 22 “south, London Electric Supply Ordinary (23 paid). 24 RÀ 93 5 s is 7 
79,900 | 5 50 | Westminster Blectric Supply Ordinary = = = e 16 17 16 17 816 6 | Maroh & ‘September lei 161 
18,848 b 5 Yorkshire House- to-Ho uss 3 | d 8 | d 8 | 8 2 6 February Шашу J ay = = 
626 6 5 Do. (84 pald) as «„ 5 6 318 5 | Fe = - 
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| PREVIOUS | Pri RATE PER BUSINESS DONE 
ro | irt ad | Dave NAME. WEEK'S PRIOE | Wednesday, CENT. DIVIDEND DUE. | DURING WEEK 
| SHARE. | DEND. | DEC. 7. Dec. 14. YIELDED. | | ENDING DEC. 14. 
tan 4 s. d. Ней | Luwess 
£124,400 100 4% "African Direct Telegraph 47 Mort. Deb. (red)  . 101 105 101 105 8 17 0 | January and July 101 se 
25,000 10 — Amazon Telegra 8 z.. же oo o 8 E 8 4 — — ЕЗ — 
2125, 000 100 5% Do. 5 per nt. Debentures .. =n æ. 92 95 92 95 5 5 8 — — - 
905,560 Stock 15,0 he.“ Peer — «юз тә «э эф > «э ез эз аю а» тз аә. 64 67 64 67 410 5 | Feb., May, Aug.,Nov. 61 - 
180,000 10 | 5 Brazilian Submarine |. S T 3d 1 lt} | 415 3 | Mar., June, Oct, Рес. 15у, 154 
£75,000 | 100 к r Cent. Debs. (2nd Series, 1906) ..—, 11 115 11 115 4 8 0 | June and Decem 88 
10,000,000} 8100 #13 бее Cable Capital Stock 180 190 180 190 4 4 3 | Jan., Apr., July, фә 
£1 232,523 Stock 4% * Do. 4 per Cent. Debenture Stock e.s = 104 106 104 106 815 6 " , 105 1053 
"16,000 10 8/0 | Cuba Submarine Ordinary (Deferred) „2222. 10 1l 10 ц 6 7 3 | February and August 10 pa 
6,000 10 10/0 Do. ` Preference 10 per Cen“. 16} 17% 164 174 5 14 3 " ' - ee 
12,981 5 2/0 Direct Spanish (Ordinary) ) 2 4 5 4 5 4 811 Ара and October .. oe - 
6,000 5 10/0 Do. 10 per Cent. Cumulative Preference — — 10 11 10 11 4 12 10 oe - 
430,000 50 4%, Do. 43 per Cent. Debent ure 1057 1(87 105 108% 45 0 January and July - c» - 
60,710 20 Direct United States Cable — 114 12 11 12 5 8 4 | Jan., Apr., July, Oct. 113 11j 
£120,000 100 43% | Direct West e Cable 44% Reg. ‘Deb. (red) . 103 108 103 106 468 — — 
21,000, 000] Stock 4 Eastern Ord ror M эзы otc Aii ule a dy ae ы 172 177 172 177 819 2 Jan., Apr., July, Oct.| 176 1734 
2,205,000] Stock 17/6 Do. 84 per Cent. Pref. Stock ...........- 104 107 104 107 8 5 5 " " 10:3 104 
61,432,268} Stock є * De H per Cent. Mort. Debenture Stock (red.) 124 123 121 128 8 2 6 | May and November 125 124 
£39,900 100 5 * Do. 5 per Cent. Debentures, 18999 ..| 101 104 101 104 417 0 * Ж cam) - se 
£500,000 | Stock £/9 Do. Provisional Certificates 50% paid..... RES t4 57 54 57 - — е 
25 20.000 | Stock a Do, m Cent. Debenture Stock 125 129 195 129 * X February & 22 120 oe 
£16,200 100 5 » D^ 8 Gov. Sub. ) Debs. 1900 (reg. ) 101 105 101 105 417 1 | January and July ^t se 
£64,400 100 5% ( „ 102 105 101 105 417 1 à i 102} e 
435,100 100 57 "Hastern and 8. can 5 p. c. Mor. Deb. 1900 (reg. 101 105 101 105 417 1 " " - - 
£46,600 100 5% Do, (Bearer) ..—- mw! 102 ME 12 105 417 1 n ж y ah 
‚000 100 Б * Do. is Mo Debentures, 71909 — an as es өө = 103 106 103 .106 816 4 | Feb & A oe - 
&200,000 25 * * Do. 4% Ma us Sub. Debs. (red. ) вн» Sica) MSY 306X 103% 103% 815 9 November 103} % — 
180,227 10 19 Globe Telegraph үс TuS 12} 123 12) 122 4 0 9 Jan., Apr., July, Oct 124 121 
180,043 10 67 Do. 6 Cent. Preference .. ms = =e.» = s 16 17 16} 17 8 9 7 17 16g 
150,000 10 6/0 | Great Northern of Copenhagen 28] 2093 93) 2 8 710 | January, April, July ы á 
&'50,000 100 5X |* Do брег Cent. Debs., 1888 Issue Series "gh 100 103 100 103 4 17 10 | March & September «а = 
£97,800 100 417 Halifax and Bermuda Cable чх Ist Mort. Deb. (red) 101 104 101 104 4 7 0 | June and December > - 
17,000 25 12/6 Indo-European ..... 54 57 Е4 57 479 and November - = 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1004. 109 112 109 112 5 7 7 | March & September - - 
£100,000 100 4x Pacific & European Tel. 4% Guar. Debs.(red) ....| 106 108 105 103 814 3 | June and December - =з 
11,889 5 71 [Oe vi DERI ae acre oy esas O ca eS 7 8 7 8 5 0 0 | April and October.. ~ г 
8,881 |2100 Cert.| 6 Submarine Cables Trudddd . | 134 1:9 184 139 469 " " 139 os 
15, 10 — West African Telegra h =- á- =- á- á- -å å- å- å å Loy * LR I — — — 
200, 000 100 6% |* Do. 6 per Cent. Debentures (red.) 99 102 99 102 418 0 | March & September 60 = 
80,008 94 t5 Wost Coast of America 15. = uo = em = = = = æ ~w e ł ł i i ВА РА = = 
&150,000 100 4% |* Do. 4 per Cent. Debentures = =-= 103 106 103 106 816 6 | June and December oe os 
“ 88,821 10 0/6 West India and Panama ......-.....<<.. 1 18 1} 14 d May and November 14 14, 
84,568 10 6/0 Do. 6 per Cent. 1st Preference ......... 9 10 94 10} 517 1 " " 1% 9 
4,669 10 6/0 Do. 6per Cent. 2nd Prefer ene 7 9 7 9 618 4 А =» 
280,000 100 5X |* Do. Брег Gent. Debentures . ic 109 106 109 4 12 10 | January and July — » — 
64,269 15 5.0 Western and Brazilian Ordinary ......<-.. 194 12} 19) 1? 418 2 | May and November — 
88,129 Ц, 39 ро. ö per Cent. Preferred Ordinary ..... 8 84 8 8 483 " T - - 
£889,521 | Stock £X 1*— 26. per Cent. Debenture Stock .... 107 110 107 110 813 1 | June and December 107 ee 
1,168,000 | $1,000 77 ,Western Union 7% 1st Mort. (Buil ) Bonds 1902 к» = 6 710 | Feb.,May,Aug., Nov. аъ ~ 
£158,100 100 6% Do. 6 per Cent. Sterling Bonds (red.) 98 103 93 103 516 6 | March & September - - 
mee Р Leak a 
224,850 10/0 11d. | Consolidated Telephone Cones, & Manufacturing . re fs d ч, B. T О LSE aan tea uo enue = - 
28,000 5 4 Monte Video Telephone 6 per Cent. Preference .. ae РЕ 1.6.6: | OCOD OP a ао — =» 
484,597 5 8/0 National! аай а са ә 53 5} 5% Б} 5 4 4 | February & August 1 58 
15,000 10 6/0 Do. брег Cent. Cumulative lst Frei. 12 14 12 14 4 6 9 " „ 13 os 
15,000 10 6/0 Do. 6% Cumulative 2nd Pre. 12 14 12 14 4 6 9 " " — - 
250,000 5 2/6 Do. 57 Non-Cumulative 8rd Prei?! 51 bá 5i Б} 4 10 11 " " b Pe - 
` 1,329,471 | Stock ny * Do. Debenture Stock 347 (red.) 100 108 100 1083 8 6 8 | June and Decembe: 1023 11$ 
171, 1 4 . en сона ee соно ee 618 4 | April and October.. a 
58,000 5 6/0 United River Plate 4 4 4 4 8-85. Я rese soo ence | 48 - 
4151,788 | Stock 6% |* Do. брег Cent. Debenture Stock (red.) — ess, | 10S 17 104 107 415 5 | Jane and December 1063 - 
EN 4 А ELECTRIC MANUFACTURING, &o., COMPANIES. 
" 1/2 —— eering — ie — — 1 2 1 2 зоо = - - 
90,000 3 1 па т Cent. Pref. Non-Cumulative at 28 hi 28 5 1 1 - - — 
£125,000 | Stock 4 5 n pee Cent. Perpetual Debenture Stock, 111 115 111 115 819 0 | Feb & August — = 
£50,000 Stock 4 * ро, 2nd Debenture Stock (red.) s =. =» = »» — 102 105 10; 105 4 7 0 | June and December 103 oe 
£20,000 5 5/0 Callender's Cable Construction — 9} 104 94 10 687 РА е — - 
£90,000 | Stock 437 Do. 44% 186 Mort. Deb. (red)) -| 1u 114 111 114 4 0 4 | November and May - — 
800,000 1 Саво Kellner Alkali Co. (fully paid). là 4 1 1 516 5 | ^ 1} - 
50,000 1 = Chadburn's Ship Telegraph Ordinary ...... 2 14 13 1 1 — | = — — 
50,000 1 11 Do. 6 per Cent. Cumulative Pref. æ = =.. 1 1$ 1 14 416 0 = m ~ 
82.098 8 — RERUM and Co. (Nos. en. 484) eee 14 2 11 24 m | - — E 
£82,850 100 5% Do. 5% First Mort. Deb. (red.) ...... 91 96 91 96 5 610 | January and July .. - - 
ТЕТ - ait Mis x : wes vate ("А” Shares) (£3 pald).. 2 94 9 94 7 4 0 | February & August 2% - 
А К. АШАН ссек ( 4 5 4 5 0 0 a а x = 
4194,028 | Stock 4% Do. 4% Mortgage Debenture Stock (red.) 99 10! 99 101 4 0 5 June and December .. - 
17,400 5 57 Edmundson's Electric.Corporation Ord (fully paid) б 5 5 53 4 10 11 | Half.yearly ........ 54 — 
110,000 2 1/2} | Electric Construction Co. (Limited) -e me 2 2 2 2 2 412 0 | February & August 21, 25 
25,000 3 2/9? ро. 7 per Cent. Cumulative Pre 2 8 24 8 Sonne .. - 
£111,100 | Stock 4% Do. 4% First Mortgage Deb. (red.) 2........| 105 107 105 107 818 2 ы - а 
91,196 1 = Elmore's Patent Copper Depositing ла шь... ł à } $ as - 
12,500 10 8/0 | Henley's Telegraph Works Ordinary .. = = ==- 20à 214 20h 215 6 011 | February & August 213 HIT 
8,000 10 7/0 = 7 per Cent, Preference me me -e = — 18 19 18 19 813 8 70 "n .. — 
450,000 | Stock 43 «i Mortgage Debentare Stock (red. 7 110 115 110 115 818 8 5 м Ж - 
$0,000 10 b India Rub er, Gutta Percha, &., Work 211 223 211 22 4 8 11 » ^ 23 — 
800,000 100 47 First Mortgage Debentures(red.)..- | 102 106 102 106 8 15 6 | March & September 1:4 Е 
87,860 13 12 „Telegraph nstruction and Maintenance .. =. == = 37 41 87 4l 4 6 2 | March and July... 38} - 
£150,000 100 5 b Cent. Bonds (red.) 1899 —..—....| 104 107 104 107 414 9 | January and July — - 
£*0,000 b 4/0 Willans and Robinson Ordinary .......... 73 8 7 417 0 | April and October. 84 E 
430,000 5 8/0 Do. 6% Cumulative Preference ...... — 6$ 7 6 74 4 2 9 - - 
£100,000 | Stock 41x Do. % First Mort. Debs n. m = = . 106 108 106 108 318 8 | May and November -" is 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
12,000 10 es Blackpool and Fleetwood "Tramways eds 19 2) 19 20 T = 19} 19} 
25,000 10 6% Bristol Tramways and Carriage ........ TT - 21) 22 219 22 214 7 - - 
25,000 10 6% Бю GL А ЖАШ) кыела Сәг 8 а 158 184 158 183 114 1 x — — 
£90 410 Stock 4% /// / dida shee жайыныз 121 123 121 128 86 1 - - - 
80,000 10 on British Electric Traction Ordinary .............. 16 17 16 17 A ра os өө 
10,000 10 9/44, Do. 6% Cum, Pref. (fully pd. & 22. 108. prm.pd.) 12 13 13 134 4 811 р 13} LA 
£85,250 10 8/0 Central к "cd ———— 9 10 9] 10% 218 6 | June and December 1) os 
178 808 10 1 Do. pad gp — ti MO. e Cm D э — b 61 53 64 216 6 e , 6 53 
£680,000 | Stock 2 Olty and ја London Railway Con, Ordy, 2 65 68 65 68 219 4 | January and July 5 634 - 
22,500 10 ы Do, Ordinary (£4 paid) 225545 из vom em eo ^ 3} 4 34 4 a" T - =~ 
9,261 10 5% Do. 6% Perpetual Preference m» «s» =» =» = s, = = 144 154 144 153 8 4 6 | January and July өө - 
4187,701 Btock 47 Do. 4% Perpetual Debenture .. m = 13 138 184 136 21310 | May and November - - 
20,000 10 6% кареы Tramways Ordinary (old £6 shares) 16} 18 164 17 810 7 | March & September 17 16} 
10,000 10 67 Do. 67 Preferenca ....... d o9 4 9 69» n dui lu ә 15 154 154 158 8 18 1 " " - - 
828 Stock 47 Do. ү: E ä 116 115 116 118 3 16 3 «s А - 
87,50) 10 3 Liverpool verhead Rall way Ordinary = = =.. 10), 105 1094, NA 3 з 9 | February & August - =n 
10,00 . 10 b Do. 6% Preference „„ 15 154 144 15 8.7 i ч an me 
195 000). Stock 47 Do 6% Debentures ..—. .... _ -eww| AB 2110 108 110 8 13 1 | January and July — va = 
20,000 5 3/34 New General Traction 6% Cumulative Pref m = = 43 51 41 54 = — - - 
£540,000 Stock БУА Waterloo and City Ordina : 118 116 112 115 213 6 | June and Dec: mber 1133 ee 


In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption, 
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Tue letter addressed to the Colonial Secretary by Sir 
.Sanprorp Fiemine in advocacy of his all-British, and State- 
owned submarine cables scheme is receiving a quite unusual 

amount of attention in the daily press, more by reason of its 
fitting in with the Imperial sentiment just now than because 
. of its intrinsic merits. Тһе novelty of the present suggestion 
is that the State—or more precisely the British, Canadian, 
Australian and New Zealand Governments— shall jointly 
lay down cables at their own expense from Western 
Canada vid the Pacific to Australasia and round by way 
of India, Ceylon, the Cape, and thence to Bermuda 
and Halifax. The cost is estimated at from £5,000,000 
to £6,000,000 ; and the one pertinent criticism by The Times 
_in the course of a friendly leader is summed up in the 
question Is the game worth the candle?” All the rest is a 
mere string of platitudes about coaling stations, concentration 
of fleets, duplication of lines of communication, and immunity 
from interruption, most of which is more or less erroneous, 
and the rest of по practical account. 
E 
Sm Sanprorp Fiemine’s arguments, if they are worth any- 
thing, go to show that the whole British cable system of the 


world should be owned by the State; but instead of suggesting . 


their transfer from the Companies he advises the State to lay 
down cables of its own in competition—for that is what the 


scheme really amounts to. We cannot believe that it will ever. 


be adopted in that shape, or on the scale recommended by its 
advocates. If there are strategical reasons for additional cables, 
these cables will be laid, no doubt, when and where necessity for 
them is proved; but it would surprise us very much did Mr. 
CHAMBERLAIN give his consent to the expenditure of so large a 


sum chiefly, if the truth be told, to reduce the by no means 


inordinate profits earned by the existing great cable com- 
panies, who have done all the hard work and accepted all 
its risks. 
9 | 

Accorpixe to Ње Times Ottawa correspondent, the 
Dominion has offered to contribute an equal share with the 
Imperial Government of the cost of a Pacific cable, the joint 
obligation not to exceed five-ninths of the whole cost, the 
Australasian colonies having undertaken to contribute the 
balance. This scheme, it should be observed, is not that 
recommended by Sir Sanprorp FrEwING, and stands probably 
as little chance of acceptance by the British Government. 

Ровілс interest in the telephone question is this month 
represented by the Fortnightly Review with an article from the 
pen of Mr. A. H. Hasriz, entitled The Telephone Tangle 
and the Way to Untie it." With the tangle he is on sure 
ground, and appears to be in agreement with most writers on 
the subject, except perhaps in his personal leaning towards 


-ceding the trunk wires to the National Company, and giving 


it all the powers needed for an effective monopoly. Failing 
this, his mode of untying the tangle is extremely simple. 
He values the shares and stock of the Company at about 
six and a-half millions; add 10 per cent. for compulsory 
purchase, and the whole thing will be in the hands of the 
State for, say, seven and a quarter millions—a capital sum to 
be borrowed at 2} per cent. and the earnings from which will 
be doubled and trebled in no time. 


Mr. Hastie is not in love with the Post Office, and he 
wants the telephone service to be placed under a separate and 
independent department whose duty it will be, among other 
things, to enable any gentleman shooting in the north of 
Scotland to have his London letters read out to him every 
morning vid the trunk telephone wires. This is Mr. Hasrik's 
ideal system; unfortunately it is not the ideal of sporting 


-gentlemen, nor of a vast number of other persons who desire 


to be let alone in their privacy and their recreation. Tele- 


phone enthusiasts like the Fortnightly lieview's contributor 


need to be reminded that the telephone was made for man, 


not man for the telephone. 


We publish in another column a full report of a case 
decided in the City of London Court on Monday. From the 
evidence it appears that a workman—who has at any rate since 


D 
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the accident made up his mind that he is unskilled—while 
replacing a broken portion of a fuse-holder caused a short- 
circuit with a screw-driver and burnt his hand. The short- 
circuit was no doubt an accident directly attributable to the 
negligence of the workman, but probably the fact that the 
man was left in ignorance as to whether the fuse on which he 
was working carried current or not was one of the factors which 
influenced the judge in giving his verdict. It is evident that 
there was a distinct possibility of causing a short circuit unless 
care was taken in doing the job, and, whether the man was 
skilled or unskilled in the manipulation of screw-drivers, this 
should have been made quite clear to him. 


—— А 

An amusing example of the lay newspaper reporter’s 
appreciation of technicalities is the Standard’s account of the 
case, from which we quote below :— 


From the evidence for the plaintiff it seemed that . . . he was told 
‚ . to do certain electrical work in connection with high-tension mains. 
While there an explosion of electricity occurred, and the plaintiff was very 
severely hurt on the left arm and hand. Had he been a little taller, the 
electricity would have struck his head, and he must have been killed 
instantaneously. As it was, he went to St. Bartholomew’s Hospital, and 
was away from work for ten weeks. . The defence was that the 
plaintiff brought the accident about by not wearing india-rnbber gloves, as 
provided by the rules. He himself caused the explosion by applying a 


screw - driver to an are. 
eo ES 


Dr. KALLuAxx, the city electrician of Berlin, has always 
paid considerable attention to the problem of testing supply 
networks under working conditions, and a Paper by him, 
describing the systems of fault-signalling networks employed 
in the German capital, aroused considerable interest a few 
years ago. In another column we publish the substance of a 
further contribution of his to the subject of testing for earth 
leakages. The particular way he applies the double bridge is, 
we believe, new, although Mr. Quin has used a differential 
ammeter in a somewhat similar way for the purpose of detect- 
ing faults, and Dr. V. KREwPELHUBER has also recently pro- 
posed the employment of this instrument for observing the 
leakage from a three-wire network. 


Or the various applications of Dr. Kartmann’s system, the 
measurement of leakage from single feeders appears to be the 
most valuable. As we mentioned in a leading article a few weeks 
ago, the periodical testing of feeders is most important, and if 
Dr. Katumann’s method of continuous testing at the expense 
of a trifling C*R loss proves as practical as it appears on 
paper it ought to be extensively employed. On the other 
hand, the system described for measuring stray currents 
from rail returns will, we think, hardly be found serviceable 
in practice, for if there are cars between the two pairs of test 
points (which the author says must be placed some kilometres 
apart) the current passing through the rails at the two ends 
of this section will not be the same even if there is no appre- 
ciable leakage from the rails to earth. The method for taking 
a continuous reading of the condition of house wiring is 
ingenious, but it must be borne in mind that the reading can 
only be considered an indication, and not a measurement, for 
it is not dependent merely on the insulation resistance of the 
installation under test. This fact is, however, alluded to by 
the author. The whole article merits careful perusal by the 
electricity supply engineer. 


| 
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WE give an account in another column of the inquest on 
the unfortunate workman who lost his life in Southampton. 
Work on live“ high-pressure mains and machinery is always 
attended with danger, whether the workman insulates himself 
or pats on rubber gloves, and such work should be avoided as 
much as possible. So many accidents, fatal and otherwise, 
have occurred in transformer pits and junction boxes that, 
except in cases of emergency, no work should be done in those 
places while the connections therein are charged. In South- 
ampton no very serious inconvenience could have been caused by 
leaving the work over until the mains had been disconnected. 


DOO mMM 


Cable Interruptions.— Date of Interruption. 
Рага — Maranham Nov. 15. 1898 


David Salomons Scholarship.—The David Salomons scholar- 
ship for 1899 has been awarded by the Institution of Elec- 
trical Engineers to T. R. Renfree, student in the Siemens 
engineering laboratory of King’s College. 


Trunk Telephone Line.—A telephone line between Paris 
and Brest was opened on Saturday last, and it will probably 
be extended to Cherbourg in the near future. A line to 
Luxembourg, vid Longwy and Nancy, is projected. 


The British Association and the Academie des Sciences.—It 
is now definitely announced that the next annual Congress of 
the Academie des Sciences will take place at Boulogne from 
Gept. 14 to Sept. 22, 1899, which is simultaneous with the . 
meeting of the British Association at Dover. 


Telegraphy in Egypt.—Instructions have been issued for a 
detachment of Royal Engineers to be made ready at once for 
service in Egypt and the Soudan. On arrival in Egypt the 
detachment will be told off for duty in connection with a 
Scheme for developing the telegraph system in the Soudan. 


Personal .—The order of knighthood has been conferred 
upon Mr. W. S. McDonald, the generous donor of many gifts 
to the McGill University of Montreal. Mr. Joseph Chamber- 
lain has cabled to Mr. McDonald his thanks for the magnifi- 
| cent gifts to the university.———We hear that Prof. Róntgen 
has declined the offer of the appointment to the University 
of Leipsic. 


New Electricity Supply Station—The Salisbury Electric 
Light and Supply Co.’s works were formally opened by the 
Earl of Pembroke on Monday last. Messrs. Edmundson 
were the contractors for the complete works, which have been 
erected on an old mill site and are driven partly by a turbine 
and partly by steam. We reserve for a future issue a full 
description of the station. 


Electric Traction in New York.—The Third Avenue Railway 
Co. of New York, having decided to abandon its cable equip- 
ment for electric power, has awarded the contract for the 
steam and electrical equipment of its power house, which will 
contain machinery capable of developing 64,000 k. P., and for 
its street railway lines, to the Westinghouse Electric and 
Manufacturing Co. of Pittsburgh. The undertaking involves 
the expenditure of rather more than a million sterling. 


Royal Institution.— Among the lectures announced before 
Easter is a course of seven, by Lord Rayleigh, on the mechan- 
ical properties of bodies. The Friday evening meetings will 
begin on January 20th, when a Discourse will be delivered by 
Prof. Dewar on “ Liquid Hydrogen” ; succeeding Discourses 
wil probably be given by, among others, Prof. Н. S. Hele- 
Shaw, Prof. H. L. Callendar, and Lord Rayleigh. "The year 
1899 is the Centenary Year of the Royal Institution, and 
arrangemenis are being made with a view to its celebration 
in a fitting matter. Details wil be announced at a later 
period. 

. Wireless Telegraphy.—During the present week the Wire- 
less Telegraph Co. have been occupied in equipping a light- 
house and a lightship on the south coast with instruments to 
enable wireless telegraphic communication to be established 
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between the ship and the shore. The Trinity House 
authorities have placed at the Company’s disposal a room in 
the South Foreland Lighthouse, and have allowed a choice of 
one of the three lightships of this part of the English coast, 
between which two points the experiments are to be made. It 
is expected that these stations will shortly be in full working 
order on the Marconi system. 

Cost of Electric Cooking.—In a Paper on “ Тһе Practical 
Applications of Electrical Power," read by Mr. Н. К. J. 
Burstall before the Royal Institution of British Architects 
on Monday night, the following table, compiled by Mr. C. O. 
Grimshaw, of the Westminster Company, was given :— 

Cost of Running Cooking Apparatus at 4d. per Unit. ` 


or E r one о ion 
Description. Capacity. ыш ао all T чо 
Kettle ............ 14 pints . . 128d. 0:454. 
Griller... ........ 2 chops . . 2:244, 0°53d. 
Saucepan......... 2 quarta. . 16d. 0:8d. 
Fish ketile ...... 16 quarta .. 456d. ... — 
Domestic iron... Scorching paper. O8d. `.. Cost to heat ир, 0°13d. 


Scientific Nomenclature.—During the course of an address 
to the members of the Yorkshire Naturalist Union at Scar- 
borough, on Saturday, Prof. Michael Foster, the retiring 
president of the union, said that a great drawback to the spread 
of science was the fact that every day the English language 
was being enlarged by the introduction of new words to which 
science, in its different branches, contributed the largest pro- 
portion. The meaning of those new words became known 
only to those who had to make frequent use of them, and new 
terms were often forced on those utterly ignorant of their 
meaning. To carry on the work of science it was neces- 
sary, as far as possible, to use words which were in touch with 
the modern development of science. 

„La Poste Electrique Internationale."—4A company bearing 
this name is being promoted in Brussels, having a capital of 
£820,000, with the object of erecting charging stations for 
motor-cars at distances of 10 or 12 miles apart on the main 
roads in France and Belgium. The stations are to be 
equipped with machinery for charging accumulators and also 
to be provided with the necessaries for charging oil-motors 
and repairing all classes of motor-cars and cycles. It is also 
intended to have а restaurant or bar, and, in addition, to 
provide for medical attendance, so that the travellers can be 
recharged and repaired as well. The roads on which the com- 
pany propose to start operations are on the main route from 
Brussels to Paris by way of the Meuse valley. 

Obituary.— With much regret we record the death, after a 
short illness, of Mr. James Brown, superintendent of the 
Direct United States Cable Co.’s station at New York, at the 
age of 47. Mr. Brown was originally in the postal telegraph. 
service in Aberdeen, and joined the Direct Company in 1874, 
being sent to the Rye Beach, New Hampshire, Station. 
When Mr. G. G. Ward was appointed representative of the 
company in New York, Mr. Brown was transferred to that 
station as clerk-in-charge, and occupied that position until 
1884, when he succeeded to the superintendency on the 
resignation of Mr. Ward. Mr. Brown filled his post to the 
satisfaction of the company as well as with credit to himself, 
and the company loses in him a hard-working, conscientious 
and painstaking official. 
20th inst. at Kensico Cemetery, near New York, several 
prominent officials of the Western Union and other telegraph 
companies acting ss pall-bearers. Mr. Brown leaves a wife 
and family and a large circle of friends to deplore his early 
death. 

An Addition to the French Telephone System.—<An article 
has been going the round of the New York papers, to the effect 
that important improvements are to be introduced in the 
French telephone service, which will extend it considerably. 
We believe that the only alteration contemplated is the 
establishment of a system by means of which any subscriber 
or non-subscriber will be enabled to make an appointment 
with any other individual (who need not either be a telephone 
subscriber), to be in attendance at the latter’s instrument or 
at a call office at a stated time. These appointment messages 
will be transmitted for 24d. within a distance of 15 miles, and 
for greater distances a higher charge will be made, but not 


His interment took place on the. 


exceeding 5d. The message making the appointment will be 
delivered at the recipient’s house just as a telegram, and will 
be in the form: Mr.......... POL ss ibn , requests you to be 
at call office no......., at o'elock. Such a system would 
be of great value for trunk conversations in this country—in 
fact, this was suggested by Mr. Campbell Swinton in the dis- 
cussion on Mr. Gavey’s telephone Paper at the Institution 
in 1896. 

A Severe Snowstorm visited a wide area of the eastern part 
of the United States on November 26 and 27. The fall of snow 
was very heavy, and the accompanying wind caused the snow 
to drift badly in the streets of the cities and towns, and 
prostrated telephone and telegraph wires in the suburban 
districts. The street-railway service of New York was badly 
impaired in consequence of the storm. This was the first 


| real test of the ability of the open-slot system to meet 


the severe conditions of wintry weather. This system, 
together with all others, excepting the elevated railroads, 
was paralysed for 24 hours or more, being entirely shut 
down from Saturday evening until Sunday evening. The 
stalled cars were bunched in groups around the city, impeding 
all efforts to clear the tracks by sweepers or ploughs. The 
fault is not entirely that of the electrical conduit, however, as 
the Metropolitan Street Railway Co., owing to the recent 
expansion of its system, has not provided itself with sufficient 
electrical ploughs and sweepers. The cleaning of the tracks 
had to be done mainly by horse power, and the heavy double- 
truck electric cars stalled along the line greatly impeded the 
work. The cable roads fared better than any other of the 
surface lines, especially as the cable sweepers do not lose their 
tractive effort, no matter how heavy the ice or snow, but pull 
right through with a force that no drift can resist. Such 
storms, however, very rarely visit New York, and it is not 
likely that this last experience will be repeated. With a 
sufficient battery of sweepers to keep the track free of snow 
as it falls, such a general tie-up will probably never occur 
again. Throughout the eastern section of the country over- 
head trolley lines were blocked to such an extent that traffic 
was greatly impeded for the time being. 

Accidents and Interruptions.— Bristol. A curious accident 
occurred at Kingswood, near Bristol, on Monday. The acci- 
dent was caused by a runaway trolley—not an electric trolley- 
car, but a horse-driven railway trolley. This came into 
collision with a wooden lamp-post, which it broke. The 
lighting here is on the Parfitt overhead series system, from 
the Western Counties Electric Light and Power Syndicate’s 
station, and the overhead lighting wires, falling across the 
wires of the electric tramway, caused a startling display of 
fireworks and a few slight shocks. The tram system was, 
however, not damaged in any way, and the service was resumed 
as soon as the wire could be disentangled. 

Norwich.—Another serious interruption occurred in the 
supply at Norwich on Friday last week. А short-circuit 
occurred between the negative and neutral mains on one of 
the principal feeders, and in attempting to burn it out other 


short circuits were set up elsewhere and affected all three 


mains. In disconnecting to set matters right, the neutral 
main was unfortunately cut in one part, with the result that 
one side of the three-wire system in part of the town acquired 
too high a pressure, and some lamps and fittings burst, as at 
Wickham a short time ago. The Norwich company has now 
issued the following circular letter to its consumers :— 

Dear Sir: I am instructed to state that in consequence of the extra- 
ordinary demand for electric light, the Company has experienced great 
difficulty in sustaining a full supply, the regrettable failure of last Friday 
being due to this cause and to the anxiety of the directors to meet the 
requirements of all their consumers. 

As the demand during Christmas week (commencing Dec. 19) will be 
greater than ever, the Board appeals to its customers asking them not to 
turn on more lights than are actually required during the maximum load 
viz., between the hours of 4 and 6 o'clock. 

The directors need hardly assure the public that they are doing every- 
thing possible to provide against the recurrence of such an accident in the 
future, whilst they greatly regret the inconvenience caused by last night’s 
failure. 

Manchester.—Owing to the failure of a rubber cable last 
Sunday, the electric light in some of the churches went out. 
The gravity of the mishap has been greatly exaggerated in the 


local press. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Агвк.] 


Loud Transmission of Sound.—M. Dussaud has studied the 
best means of intensifying the sound transmitted by a micro- 
phone to a telephone receiver. He produced a steady sound 
by means of an electrically-driven tuning fork placed in front 
of an extremely sensitive microphone. At the receiver end 
the circuit divided into four branches, each actuating a separate 
telephone membrane, M. Dussaud tried various combinations 
of the four receivers, and found that the more numerous they 
were the louder was the sound. It was also found advan- 
tageous to collect the vibrations from both sides of the mem- 
Ъгапев, He employed a set of collecting tubes all leading into a 
resonator of the shape and size of a human mouth. He thus 
was enabled to reproduce the sound of wind instruments and 
the human voice in a large hall accommodating 1,000 persons 
and with such loudness that they could be heard in every 
part of the hall. On the State Telephone system of Geneva 
communication was established between two subscribers in 
such a manner that ordinary speech could be heard in every 
part of the room. As only two Leclanchés were used, the 
increased efficiency was solely due to the new arrangement for 
transmission. 

(Dussaup, Comptes Rendus, Dec. 5, 1898.] 


Resistance between Steel Spheres. —1Е the effect of the pressure 
between two conductors in contact upon their electric resist- 
ance could be accurately determined, some light would 
probably be cast upon the nature of metallic conduction. F. 
Auerbach reports upon some valuable experiments made with 
this object by A. Meyer, of Stockholm, who pressed two 
geometrically true and perfectly polished steel spheres together 
and determined their resistance when the pressure was varied. 
"The effect of the pressure is, of course, to flatten both spheres 
to an extent depending upon their elasticity. The flattened 
contact surfaces offer a freer passage to the current than is 
offered by a mere point of contact. Nowit is conceivable that 
the conductivity of the contact surface is simply proportional 
to its area. On the other hand, it might also depend upon 
the pressure. Meyer’s spheres showed that both these 
elements enter into action. They varied from 4cm. to 10cm. 
in diameter, and were pressed together with forces of 85gr. to 
1,000zr. To ensure comparable results they had to be 
exposed to the vibration of a tuning fork before every measure- 
ment. The results show that the conductivity varies directly 
аз the area of contact, and as the integral of the pressure. 
Tnis means that the relation is not a geometrical one, but 
also an electrical one. Any theory of metallic conduction 
must therefore be able to account for the proportionality 

between conductivity and pressure before it is accepted. 

[Аскввлсн, Wied. Ann., No. 12, 1898.] 


Electric Disperston.—E. Marx has extended Drude’s work 
with Blondlot exciter and short-wire waves by loosening the 
coupling between the primary and the secondary system. This 
has the effect of allowing the proper oscillations of the primary 
to develop themselves independently of the influence of the 
secondary, and the author thus shortened Drude's smallest 
waves of 120m. to 4cm. The smallness of the waves allows 
of measurements of electric refractive indices of solutions by 
Drude’s method even when the conductivity is as high as 
4х 10-6. Such measurements were carried out for wide 
ranges of the electric spectrum with regard to water, benzol, 
and ethylalcohol. The study of benzol yielded the interesting 
result that substance has, in the whole region from the ultra- 
violet to waves of infinite length, only one absorption band of 
any size. This fact makes it possible to estimate the induct- 
ance of the benzol molecule. But, on the other hand, benzol 
does not obey the Ketteler-Helmholtz dispersion formula, 
whereas ethyl alcohol does. In water the maxima and minima 
of the refractive index follow each other in double octaves, 
with decreasing intensity. Hence there are many absorption 
bands in the infra-red. This, according to the electromagnetic 
theory of light, implies an increasing divergence between the 


dielectric constant and the optical refractive index, and thus 
accounts for the unusually high value of the refractive index 
of water for infinitely long waves. 

(Marx, Wied. Ann., Nos. 11 and 12, 1898.) 


Magnetic Susceptibilities.—J. Koenigsberger has accumulated 
а large mass of material from which to draw a number of 
more or less well-founded conclusions. The field of magnetic 
susceptibilities is almost virgin ground for the ambitious 
pioneer, as the quantities involved are, as a rule, extremely 
small, and an error of 200 per cent. is nothing out of the way. 
There are, however, a few solid facts brought out by the 
author which embody a good deal of careful work. The 
susceptibility of water, determined by several methods, was 
found consistently to be - 0:8 х 1075 at 20dcg. as against air. 
H. du Bois's theorem, according to which the susceptibility 
of ferric chloride solutions and other solutions is constant in 


various fields, so long as they contain no free iron, was 


confirmed. The susceptibility of aqueous solutions of para- 
magnetic and diamagnetic salts may be determined from that 
of the solvent, from the concentration, and from the sus- 
ceptibility of the solid substance itself. The susceptibility of 
diamagnetic solids is independent of the strength of 
field. The author has traced some probable connection 
between atomic volume and atomic magnetism. He finds 
that bodies which have the smallest atomic volume are also 
most strongly paramagnetic. This analogy is worth following 
up, as it may help us to а clearer insight into the nature of 
magnetisation. 
[KozNiGsBERGER, Wied. Ann., No. 12, 1898.) 


Becquerel Rays.— What is the origin of uranium rays? This 
question is one of the most puzzling problems of modern 
physies. Uranium and thorium and some of their compounds 
have the property of sending out rays, called Becquerel rays 
after their discoverer, which exert photographic effects through 
opaque substances and impart a temporary conductivity to 
gases which they traverse. These properties are the same as 
those possessed by Róntgen rays, but whereas the origin of the 
energy of the latter is well known, and their nature is in a 
fair way of being explained, the energy displayed by uranium 
appears to be an open defiance of the law of the conservation of 
energy. Three more or less daring hypotheses have been put 
forward to account for it. Madame Curie supposes that all 
space is pervaded by rays somewhat of the nature of Röntgen 
Rays, but more subtle, which are only absorbed by bodies of 
specially high atomic weights, like uranium and thorium. 
Crookes surmises that these substances have what Maxwell 
would have called the demoniac power of absorbing some of 
the kinetic energy of gaseous molecules impinging upon them 
and emitting it in the form of Becquerel rays. A third hypo- 
thesis supposes that uranium and similar substances combine 
with some unknown constituent of the atmosphere by an 
exothermic reaction. J. Elster and H. Geitel have endea- 
voured to discriminate between those hypotheses, using the 
highly efficient uranium pitch ore of Joachimsthal for the 
purpose. They first tried it in a vacuum, but without noting 
any difference. This is a serious blow to the chemical hypo- 
thesis and to Crookes’s assumption. Then they tried to shield 
uranium from Madame Curie’s rays by taking it to the bottom 
of a mine, 850m. below the surface. But that expedient 
failed to affect the uranium. So unless those hypothetical 
rays are capable of penetrating 8,000ft. of rock with ease, the 
Becquerel rays are still completely unaccounted for. 


[ELSTER and GREiTEL, Wied. Ann., No. 12, 1898.] 


An Electrical Exhibition Next Year.—It is evident that the 
Electrical Exhibition which was held at Madison Square 
Garden this year was successful, as à commercial enterprise, 
inasmuch as the managers have decided to hold another affair 
of this character next year. The Exhibition will be held in 
this city, but just wheré and at what time it has not yet been 
decided. 
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CORK COMBINED ELECTRIC LIGHTING AND TRACTION SYSTEM. 


The current for the electric lighting of Cork and for the 
propulsion of the tramways in that town is generated from one 
station. The extent of the lighting district and the route of 


surface and capable of evaporating 8, OO0lb. of water per hour. 
Their normal working pressure is 1501Ь. per square inch. The 
chimney stack is of steel, erected on concrete foundations, and 
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the tramways are shown in the two maps below. It will be | self-supporting. It is 180ft. high, 7ft. internal diameter, and 
seen that the power-house is situated at a corner of both the | lined with firebrick. The thickness of the plates at the base 
lighting and tramway networks, but that it is situated at no | is ,,in., and the size of each plate is 4ft. by 6ft., there being 
i three plates to the ring. Ln 

A feed heater of simple construction is used, made фу the 
Wheeler Condensing and Engineering Co., the feed water 
being heated by the exhaust from the feed pumps and con- 
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very great distance (220ft.) from the River Lee. It is built on | denser pumps. The feed pumps are of the Blake and Knowles 
piles, and is a brick-built building faced with Ruabon bricks. | type, arranged compound. The diameter of the high-pressure 

We give a view of the boiler-room. The three boilers are of | cylinder is 6in., low pressure 9in., water cylinder 4in., and 
the Babcock-Wilcox type, each with 2,531 sq. ft. heating ' the stroke is 8in. The steam cylinders of these pumps are 
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fitted with an outside valve gear, so arranged that it can bs | tank, the oil, which will be floating on the surface, can be run 
adjusted to all conditions of speed. The arrangement of the | off. Edmiston filters are used to filter the feed water before 
steam connections is such that, in case of any repair being | it enters the boiler. The two filters are capable of filtering 
required, either pump can work independently of the other. 16, OO0lb. of water per hour. They are arranged on the twin 


Lf 
| 


. 200-Kilowatt Compound- Wound Generator. 


The hot well is situated in the boiler house; it is fitted with | system, fitted with valves to enable the filters to be used on 
ра е plates, and the divisions of it can be filled with coke and | either range of feed pipes. 

straw if desired, for the purpose of intercepting any oil that The steam pipes are of steel, fitted with heavy steel screwed 
may be discharged into it. By opening the valve and filling the ! flanges, and any engine can be fitted directly from the boiler 
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immediately behind it (see plan of station). Valves ure, of 
course, inserted to enable any faulty section in the piping to 
be cut out. An automatic atmospheric valve is also fitted, 
which will slow the engines to exhaust directly into the 
atmosphere in the event of there being any pressure due to 
the failure of the condensing plant. The pipe on the atmos- 
phere side of this valve is of thin steel, rivetted in spirals. 


— — — 


; 
| 
| 
\ 


of Ње Wheeler Admiralty type are used, the engines being 
arranged in the centre, the air pump at one end and the circu- 
lating water pump at the other end. Each of these condensers 
is capable of dealing with 12,000lb. of steam per hour. Тһе 
condensing water is taken direotly from the river through 
12in. cast-iron pipes, there being an auxiliary supply from the 
waterworks, which can be laid on to start the pumps if the 


Combined Traction and Lighting Switchboard. 


The engine room, a view of which is given on another page, 
contains three Macintosh and Seymour side-crank, tandem, 
compound, condensing engines. These run at 185 revolutions 
per minute, and are fitted with expansion governors and 
separate exhaust valves on both high and low-pressure 
cylinders. The high-pressure cylinder is steam-jacketed and 
exhausts into a reservoir in the interior of which are three 
copper coils which can be heated with live steam. Condensers 


suction pipe is empty owing to the retaining valve not being 
perfectly watertight. 

Each of the engines is coupled directly to a 6-polar 200 
kilowatt compound-wound generator, giving 500 volts at 185 
revolutions per minute. These dynamos are of the usual 
British Thomson-Houston railway generator type (see illus- 
tration) and do not merit any special description. A battery 
is provided which can be charged either from the traction or 
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lighting 'bus-bars, a booster being employed to supply the 
necessary extra voltage. The booster can also be driven from 
either pair of 'bus bars. 

The 256 Tudor cells in the battery room are mounted in 
three tiers. Each cell contains six positive and seven nega- 
tive plates. The capacity of the battery is 770 ampere hours 
for a normal seven hour discharge, and its maximum rate is 
210 amperes. Pitch pine, painted with acid-proof paint, is 
used for the battery stands, which are insulated on large oil 
insulators. 

The switchboard, of which we give both a photographic and 
diagrammatic view, is situated at the end of the engine room. 
It contains three generator panels, fitted with automatic 
circuit breakers with magnetic blow-outs and change-over 


_ TRACTION BUS BARS 
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controllers. Except in respect of the motors, which have had 
to be specially designed, on account of the very narrow gauge 
(2ft. 113їп.), the car equipment follows the usual standard 
practice of the British Thomson-Houston Co. The line is 
double track through all the principal streets, with some 
branches, as shown in the map. The longest part is to 
Douglas, а village about two miles south of Cork. As seen 
in the map, the line crosses the river twice—first, over the 
Parnell Bridge, which is а steel swing bridge, and, secondly, 
over Patrick’s Bridge, which is of stone. The rails are laid 
on a bed of concrete, the roadway being paved between the 
rails and for 18in. outside the rails. Our illustration shows 
& part of the track where double bracket centre poles are 
used. In some places double bracket side poles are used 
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Diagram of Switchboard Connections, 
A, Ammeters F, Lightning Arrrester M, асоту Regulating Switch 8, Station Lighting Recording Wattmeter 
V, Voltmeters ; Pilot Lam N, Recording Wattmeter (charge) T, Arc Circuit 


| р 
B, Traction Bus Bar Recording Voltmeter H, Field Rheostat 
€, Recording Voltmeters IJ, Field Switch 

D, Recordiog Ammeters K, 100-amp. Cut-out 

E, Circuit Breaker L, 4-amp. Switch Cut-out 


switches, so that the generators can be connected either 
directly to the lighting or traction ’bus-bars. Besides the 
generator panels, there are two feeder panels, two balancer 
panels and one panel fitted with the testing instruments 
required by the Board of Trade. The former pair of panels is 
fitted with the necessary regulating switches and magnetic 
blow-outs, arranged so that the battery can either be charged 
or discharged from either the lighting or traction bus-bars, as 


already mentioned. By a suitable arrangement on the 


balancer panels, this machine can be driven from the traction 
bars, if so desired, in the day-time; or it can be used as an 
ordinary balancer with the two motors in series across the 
outers of the lighting 'bus-bars, the junetion being connected 
to the neutral. In the latter case, the set is run up to give 
its eorrect voltage by means of a motor placed in the centre, 
which is then disconnected as soon as the balancer sets are 
reconnected to the network. There is a large repair shop, 
containing the machine-tools and forge likely to be required 
for the maintenance of the machinery and cars. : 

Sixteen double-deck cars built by the Brush Electrical 
Engineering Co., and capable of seating 44 persons, have 
been provided. "They are mounted on single Peckham trucks, 
and equipped with two G. E. 60 motors and series-parallel 


Double Track with Centre Pole. 


U, Incandescent Circuit 
W, Shunt Coi] of Dynamo 
X, Serles Coll 


, 
O, Recording Amp.-hour Meter (charge) 
P, Recording Amp.-hour Meter (discharge) 
Q, Rec ge, ul oe ie (discharge) 
К, Lighting Bus Bar RecordingW attmeter 


instead, in which case the distance between the two tracks is 
reduced by 2ft. Outside the city boundaries the rails are laid 
on creosoted sleepers, 6ft. by 44in. by 9in. Ordinary girder 
rails are used, weighing 88lb. per yard, with steel fish-plates 
26in. long, weighing 501b. per pair. The tie-bars are of 
wrought iron, 2in. by gin. They are double screwed at the 
ends, and weigh 103lb. each. The rails are fixed to the 
sleepers by 80 dog-spikes and 14 fang bolts, and chips to each 
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rail length. The rails are bonded with 000 В. & 8. Chicago 
bonds Збір. long, and at the points long bonds аге п 
spanning the steel castings. At each crossing thére are four 
000 B. & S. 35in: bonds, and the rails are also cross-bonded 
every 240ft. Where the tracks are double they are cross- 
bonded at intervals of 240ft., these bonds being placed half- 
way between the rail cross-bonds. To prevent any interruption 
in the return circuit when the Parnell Bridge is swung open, 
four Jin. cables connect the rails on either side of the water, 
these being fastened to the rails by bonds. ; — 
Span wires are only used in a few places; in the principal 
streets centre poles with double bracket arms are employed, 
and on the remainder of the line side poles, as illustrated. 
The trolley wire is of hard-drawn copper, and is double 


throughout. . Where it crosses the swing part of the Parnell 
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Bridge, it is supported on special poles and brackets fastened 
+o the movable part of the bridge, with heavy spring clips, 
Which allow the bridge to be moved in either direction. 
The lighting network is on the three-wire system, with 
460 volts between the outers. Over 20 miles of cable have 
been laid for lighting and traction, the cable in the majority of 
eases consisting of Callender’s lead-covered steel-tapered ar- 
moured cable laid directly in the ground. There are at present 
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Double Bracket Trolley and Arc Lamp Post at Cork. 


only two feeding points on the lighting system distant from the 
station by about half a mile. The feeders cross the River Lee, 
and here they are laid in a trench excavated in the bed of the 
river. Four additional feeder cables have been laid as spare, 
to allow for future extensions. The feeders are of 07 sq. in. 
section, and the distributors of various sizes, the largest 
having a sectional area of 0:15 sq. in. In the centre of the 
city three-core distributors are used, and in the outlying 
districts three single distributing cables which are protected 
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by & covering of bricks in addition to their armouring. Nine- 
teen Callender’s disconnecting boxes are fitted at various 


junctions of the network. 


Street lighting has not been permanently started yet, but 
will be shortly. In the principal streets an arc lamp is fixed 
on every alternate centre pole, as shown in the illustration, 


: Enclosed arcs are used, connected five in series, and so 


arranged that alternate lamps are on different circuits. The 
switches and resistances are contained in the baseg of the 
poles, and, as usual, a compensating resistance can be switched 
in circuit with any lamp. 

The supply of current on the lighting network was started 
about the beginning of September, and since then about 180 
consumers have been connected to the mains. In all, 217 
intending consumers have now applied for connections, these 
representing an equivalent of 14,447 8 c.p. lamps, including 
118 н.р. in motors. The price charged for the light is 5d. 
per unit for the first two hours on the maximum demand 
system, and 1d. afterwards. For power the present tariff ig 
41d. for the first two hours, and also 1d. afterwards. 
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Side-Pole and Car. 


The British Thomson-Houston Company were the con- 
tractors to the Cork Electric Tramways and Lighting Co. 
for the work as a whole and themselves supplied the complete 
electrical equipment. The following were the chief sub-con- 
tractors to the British Thomson-Houston Company :— 


Permanent way, power house | Mr. W. M. Murphy, Dublin. 


buildings, &с................... 
Engines ........................... Messrs. R. W. Blackwell and Co., London. 
ВОПеа иа а ьо Messrs. Babcock & Wilcox (Ltd.), London. 


The Wheeler Condenser and Engineering 


Auxiliary apparatus, nd Co. and the Blake and Knowles Steam 


condensers, S ————— Pump Works (Limited), London. 

Battery 20а The Tudor Accumulator Со, (Ltd.), London. 

ele... Messrs. Jessop and Appleby, Leicester. 

Cars { The Brush Electrical ` Engineering Co. 
% % % %% % % „% „%% „%%% %%% %% % „% „ „ „„ 6 6% % „„ 6% % % % „„ „„%%ôé (Limited), Loughborough. 

Peckham trucks. Messrs. R. W. Blackwell and Co., London. 

Overhead line construction...  Meesra. R. W. Blackwell and Co., London. 


Lighting, network and cables. { Callender’s Cable and Construction Co. 


(Limited), London. 
Arc lamps and hoods............ The General Electric Co. (Ltd.), London. 
Alderman Fitzgerald, of Cork, was sub-contractor to Mr. W. M. Murphy 


for the buildings in connection with the power house. 
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CARLISLE ELECTRICITY SUPPLY STATION. 


The Carlisle central station, which will shortly be put into 
eperation, is of Prof. A. В. W. Kennedy’s design. At present 
it will only serve for the lighting of the town, but it is proposed 
to erect an electric tramway system which will be fed from 
the same station. The system adopted is the three-wire 
сташ with an earthed middle wire and 460 volts between 

e outers. Steam-driven balancing dynamos are used, and a 
battery. 
in series with the cells, and add to the voltage of the dynamo 
during charge and to the voltage of the cells during discharge. 


SIDING FOR COAL TRUCKS 


The boosters are arranged so that they can be used 


CONDENSING 
WATER TANK 
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show the general arrangementof the station and the disposition 
of the machinery and plant. reni ai 
The boilers are of the Lancashire type, 28ft. by 8ft., manu- 
factured by the Oldham Boiler Works Co., each with two 
internal furnaces, 8%. Зір. external diameter. А working‘pres- 
sure of 1601b. per square inch will be employed. The steam-pipe 
connections are shown in the illustration ; it may be mentioned 
that in their erection this arrangement was departed from, but 
to a very slight extent only. The main lines of pipe are 8in., 
and are of steel, while all the bends and all the pipes of 4in 
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Plan and Sectional Elevation of Carlisle Central Station. 


During light loads the voltage is regulated by cutting cells in 
or out, and the cell-regulating switch is interlocked with the 
booster reversing-switch by a special arrangement designed 
by Prof. Kennedy, which facilitates the switchboard attendant’s 
duties and ensures against error. This is one new feature of 
the Carlisle station ; another exceptional feature is the рхо. 
vision to be made for utilising the dynamos either for the 
460 volts lighting network or the contemplated 500 volts 
tramway system. For the former purpose they are used as 
shunt machines; for the latter a series-winding is added, 
and they run compound. The arcs used for public lighting 
are connected 10 in series across the 460 volt mains. 

The station is situated at the corner of James-street and 
the Victoria Viaduct, and has the advantage of a siding from 
the Caledonian Railway. The plan and sectional elevation 


or less in diameter are of copper. A Green's economiser 13 
employed. 

The condensing water pumps are electrically driven, the 
water being obtained from the river. Four Ledward ejector 
condensers are used, two capable of dealing each with 4,0001b. 
of steam per hour, and two dealing with half that quantity. 
In these condensers Messrs. Ledward have not departed from 
their standard pattern. | 

The two main steam dynamos are of the Willans-Biemens 
type, running as shunt machines at 880 revolutions Per 
minute, and generating 255 amperes at 490 volts (maximum), 
ог as compound machines at 360 revolutions when they 8r? 
capable of giving 227 amperes at 550 volts. These 8I? 
supplemented by two pairs of balancing dynamos, each pal 
being coupled to a Willans engine. Each dynamo of thes 
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K, Doublo-Pole Automatic Cut-outs O, Booster Field Switches W, Middle Wire, Bus Bars 
L, Dynamo and Bar Voltmeter P, Double-Pole Battery Emergency Switch X, Dynamo Bar 
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S, Extension Voltmeter Switch 
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Elevation of Switchboard at Carlisle Central Station. 


J, Current Indicator , M, Fxtension Switch ©, Booster Field Switch 

K, Dynamo and Bar Voltmeter N, Booster Voltmeter R, Booster Reversing Switch 

I, Balancing Dynamo and Bar Voltmeter O, Positive Battery 8, Double-Pole Motor Starting Switch 
P, Negative Battery 
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“ double-enders " will generate 128 amperes at 245 volts when | plate, which carries four self-oiling | ! 
running at 450 revolutions per minute. There is nothing | bearings; the centre machine is the A 


exceptional to remark in either of these machines. motor which is shunt wound and is 

for an E.M.F. varying from 460 to 
520 volts; it provides the driving 
power for the two outer machines or 
boosters proper. These are each 
capable of giving any current be- 
tween О and 60 amperes at any voltage 


3 from 10 to 70 volts, with capacity for: 
„ a maximum load of 120 amperes. 

Nr The dynamo armatures are connected Е 

x | to the motor armature by flanged « 

а couplings for easy separation and re- „= : 

I moval. As already mentioned, the / / | CIE 
WEG booster will be used principally for №, у у X TE 
8 charging and discharging the battery “УХ TE 
ilis when the E.M.F. at the omnibus bars Y B 
108 is either lower or higher than the oe 
120 E. M. F. of the battery. i 


The switchboard, having some points of novelty, 
we illustrate it by both an elevation and a diagram 
of connections. At present the board can deal with 
two generators, two sets of balancing dynamos, а 
motor with double booster, two batteries (one on 
each side of the system) and four lighting feeders. 


5 А à — — 
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== Distributing Mains Provision is made so that two additional panels |. 
35 M еш! with necessary switching gear can be added for |. 
alf-night Arc Circutt ° Й . . ° E 
connecting the two main generators to either lighting Ё 

„ „ ute or traction bus bars, and for two traction feeders. f 
nun | | The proposed arrangement is shown in the illus- JE 

5 | | trations, for the sake of completeness. Each of the JB 


main generators has in circuit on the switchboard 
а double pole automatic magnetic switch, a Kelvin 
sector pattern ampere gauge with circular dial, 
and plug bars. The latter are to enable the ma- 
| chines to be connected to either of two sets of bus 
| bars. The automatic switches act as maximum 
| or minimum cut-outs, and also as manual switches, 
and they have carbon breaks. The two panels for 


Map showing Positions of Mains. 
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the main generators are on the left, and each also 

carries two feeder switches and two Kelvin edgewise 
| ampere gauges on the two poles of one feeder. The 
| feeder switches have connected in parallel with them 

a light fuse for breaking the circuit, the fuse being 

fixed in a convenient position, but not on the board. 
| The balancing dynamos have the same switching gear 
| as the main dynamos with the addition of a set of 

change over bars, so that they can be connected to 

either side of the system. The panels for these are 
| the fourth and fifth from the left. They also carry 
feeder switches and ampere-gauges, as in the case of 
the main generator panels. The two right hand 
| panels are for the batteries and motor boosters, 
| and have mounted on them booster ammeters, battery 
| 


ammeters, booster voltmeters and multiple way 
switches, motor ammeter, plug bars to connect 

| the booster either to the battery, milking leads, or 

| io & meter-testing circuit, a motor starting switch, 

| booster field breaking switches, battery emergency 

| switches, battery regulating switches and booster 
reversing switches. ‘hese latter two are interlocked, 
as has already been mentioned. The battery switch 

| has 11 contacts and a double brush, arranged as 
in the diagram. From this the various connections 

| are evident, and no further description is necessary. 

| The ammeters on these panels are also of the Kelvin 
type, and the voltmeters are Weston. The third 
panel from the left is devoted to the middle wire 
instruments, and to the dynamo, ’bus-bar and feeder 
voltmeters. There are four voltmeters for the 
dynamos and bars, of the Kelvin type, and two for 
feeders of the Weston type, each provided with a, 

The booster, shown in the illustration, consists of three | double-pole multiple way switch; also an ammeter 
upright bipolar machines, of the Electric Construction Co.’s | for the middle wire and one for the earth connection. des Lamp Pot 
standard type, mounted together in line on a substantial bed- | The panels are of slate, 2in. thick, enamelled back Public Lighting 


Kelvin Edgewise Ampere Gauge. 


THE ELECTRICIAN, DECEMBER 23, 1898. 


207 


and front. The frame work is built up of steel tees and 
angles; it is 17ft. long, 7ft. Jin. high, and is surmounted by 
an eight-day clock. 
All the feeder ampere-gauges are of Lord Kelvin’s edgewise 
sector pattern, with scales, as shown in the illustration. The 
principle of this instrument is the same as that of Lord Kelvin's 
ordinary sector pattern ampere-gauge. These contain a sole- 
noid giving an exceedingly intense and uniform field, this solenoid 
being so constructed that the axis of the field passes through 
the axis of the solenoid. Into the solenoid is entered а soft 
iron plunger suspended from an aluminium sector which, 
together with the pointer and suspension bar, forms the 


can also be connected between the top and bottom ’bus bars 
respectively. Band E can be connected in the same way to 
the balancing dynamos, A, B, C and D, B on the dynamo 
side of the cut-out and E on the ’bus bar side. B can also 
be connected between either positive 'bus bar and the middle 
wire, while E in a similar way on the negative side. Lastly, 
B and E will also give the voltage between cell 125 or 
cell 115 and the top negative and positive 'bus bar respec- 
tively, inside the battery switch. C and F in their lower 
positions connect their voltmeters between the booster ter- 
minals, in their left-hand positions between the terminals of 
the positive battery and emergency and regulating switches 


movable system. The current passing in the solenoid attracts ' respectively, and in their right-hand positions between the 


Position 1.—End of Discharge ; beginning of Posrriox 2. — Charge continued as far back on 


Positiox 3.—Ch continued through 
Charge. Regulator as possible; ready to switch in Booster ; all Cells in circuit. 
Position 7.— Discharge direct from Battery; Booster, Ровгпон 5.—End of Charge; Volts on Booster 
all Cells in circuit. 


Position 6.— Beginning of Discharge direct 


reduced and Booster put on top Cell. 
from Battery ; Booster taken off. 


Position 8.—Discharging all Cells direct; 
ready to put Booster in to help discharge. 
Position 12..—Disc direct from Battery ; 


all Cells in and Booster taken out. 


Position 4.— Charge continued; Booster 
brought back so as not to overcharge end 
Cells. This is the limiting position B B. 


Position 9.— Discharge through Booster; 
helping Battery. 

PosrrioN 11.—Reducing Volts on Discharge; 
cutting out Cells and reducing Booster volta, 


DIAGRAM OF BATTERY REGULATING SwitcH (NEGATIVB SIDE). 
Showing Method of using Booster in Charging and Discharging the Battery, 


Position 10.—Discharging through Booster 
with all Cells in circuit. This is the 
limiting position A A. 


into it the soft iron plunger, and this movement is indicated | terminals of the negative battery and the regulating and 
by the pointer on the scale. The zero is at the bottom of , emergency switches respectively. 

the scale; and an increase of current is shown by a rise of There are two batteries, each of 125 Chloride cells, at the 
the pointer. These instruments are fitted in strong cast cases | station itself. The minimum capacity for а five-hour discharge 
with nickelled facing, forming a thoroughly substantial piece | was specified to be 800 ampere hours, and the cell was to give 
of apparatus, and at the same time having the accuracy of | without derioration 90 amperes for three hours, or 120 amperes 
reading of a high-class instrument. The Kelvin voltmeters | for 30 minutes, in each case without a lower E.M.F. than 
are of the small dial engine-room type, a special feature in | 1°86 volts per cell being attained. The cells are in glass 
which is а short scale giving only the part of range that is | boxes and supported, as usual, on oil insulators. 

required,and consequently very large divisions. The map given shows the course of the mains, the situation 

To avoid crowding the diagram, all the connections to the | of the feeding points, arc lamps, &c. All the cable is of the 

voltmeter switches A, D, C, D, E and Е are not shown in | Callender lead-covered and armoured type, laid direct in the 
the plan of connections. A and D can connect their volt- | ground. The distributors are of uniform size, viz., triple con- 
meters to either of the main generators, З and 4, A on the | centric with conductors 0:12, 0:12 and 0:06 sq. in. in section. 
dynamo side of the cut-out and В on the ’bus bar side. They ! The latter is, of course, for the neutral wire, which forms the 


F 
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‚ outer conductor of the cable. The feeders are ordinary con- 
` centric, all of 0:25 sq. in. section, and the neutral wire 
feeders, two in number, are single armoured cable with a 
similar conductor section. 

There are in all 25 arc lamps, erected on cast-iron bracket 
pillars of the design shown in the illustration. The pillars 
‚ are placed along the edge of the footpaths with the brackets 
and lamps overhanging the roadway. The lamps are run in 
. three circuits, two consisting of eight lamps in series and the 

other one of seven. Current is taken from the outside con- 
ductors of the three-wire network at а pressure of 460 volts. 
They are constructed so as to burn 10 in series on this pres- 
sure, as is done at Edinburgh. Consequently, it will be 
possible to introduce five more lamps into these three cir- 
cuits at a later date. The lamps are of the Crompton- 
Pochin type, with single carbons, and they will burn for 
18 hours without retrimming. The current is 10 amperes. 
The pillars were supplied by Messrs. Mackenzie Bros., and 
the lamps, &c., by Messrs. Crompton. 

In the base of each pillar is fixed an automatic cut-out 
and substitutional resistance, so arranged that, in the event 
of a lamp “hanging up,’’ or the carbons burning out, the 
remainder of the circuit is not interfered with. A single-pole 
switch and fuse is provided at each end of each circuit. These, 
with the line steadying resistances and other fittings, are fixed 
inside the base of the poles. | 

In concluding, we wish to acknowledge our indebtedness 
to Prof. A. B. W. Kennedy, and some of the contractors, who 
have afforded us material assistance in the preparation of 
this article. | 


AN IMPERIAL CABLE SERVICE. 


Sir Sandford Fleming has addressed а communication to Mr. 
Chamberlain urging the adoption of a system of State-owned cables 
for the empire. 

Sir Sandford Fleming instances in support of his arguments the 
success which has attended the change from a telegraph service 
managed by private companies to a telegraph service owned by the 
State and administered under the Post Office department. Before 
the transfer complaints were frequent and well founded as to the in- 
efficiency of the telegraph service, and the business done was much 
restricted. After the transfer and the reorganisation of thc service 
by which it was accompanied, the public gained the advantage of 
cheap messages, and business developed to such an extent that 
receipts progressively. increased. We can as yet (he points out) 
but faintly appreciate the extent to which the telegraph may be 
employed, because its use heretofore has been restricted, on long- 
distance messages, by almost prohibitory charges. If messages be 
exchanged between places not far apart, let us say between London 
and Edinburgh, or Toronto and Montreal, the gain in time by the 
use of the telegraph is inconsiderable. But if the points of connec- 
tion be far separated, such as London and Melbourne, or Ottawa and 
Cape Town, the comparison between a postal and a telegraph service 
brings out the distinct value of the latter. Were the cables owned 
by the State large profits would not be the main objeot, and, precisely 
as in the case of the land lines of the United Kingdom, it would be 

sible to reduce charges so as to remove restrictions on trade and 
ring the service within reach of many now debarred from using it. 

When the Government assumed control of the inland telegraphs 
of the United Kingdom it was found possible to greatly reduce 
charges. In 1869, the year before the transfer, less than seven 
million messages were carried. At the transfer the rate was 
reduced to 1s. per message ; the traffic immediately increased nearly 
50 рег cent. and continued increasing until, in the tenth year, 29 
million messages were transmitted, with a surplus of revenue over 
expenditure of £354,060. | 

The system of Imperial cable construction put forward for 
adoption by Sir Sandford Fleming would have for its object to 

complete the telegraphic circuit of the globe and to constitute a 
base for connecting every one of her Majesty’s possessions and 
naval coaling stations (Gibraltar and Malta excepted) by the 
most perfect means of conveying intelligence at our disposal." He 
. divides the Pope cable system into three sections, one of 
. which would be composed of cables in the Pacific Ocean, one 
of cables in the Indian Ocean, and one of cables in the Atlantic 
Ocean. The cables in the Pacific Ocean would start from Van- 
couver and find a first mid-ocean station at Fanning Island, a 
second at Fiji, and a third at Norfolk Island. From Norfolk 
Island it would bifurcate, one branch extending to New Zealand 
and one to the eastern coast of Australia. Telegraphic commu- 
nication across the continent would put it in touch with King 
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George’s Sound. The cableg in the Indian Ooean would start 
from King George’s Sound and find mid-ocean stations at 
Mauritius, extending thence to Natal er 
Cape Town. From Cocos Island connection would be made 
with Ceylon, Singapore, and Hong Kong. From Mauritius 
connection would made to Seychelles, Aden, and Bon- 
bay. The cables in the Atlantic should extend from Cape 
Town to Bermuda, finding mid-ocean stations at St. Helena, 
Ascension and Barbados. From Bermuda connection would be 
made with Halifax and the existing Canadian and Trans- Atlantic 
lines. The total distance for which under such a scheme new cables 
would be required is estimated by Sir Sandford at 23,000 knots, 
and the approximate cost of construction at from £5,000,000 
to £6,000,000. One advantage of 5 the circuit of the 
Empire by a round-the-world system of British cables, upon which 
Sir Sandford Fleming lays special stress, is that each point touched 
“would be in connection with every other point by two routes, 
extending in opposite directions," thus practically constituting a 
double connection in each case. 
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ELECTRICITY WORKS ACCOUNTS. 


Southport Municipal Electric Supply Works. 

Inaugurated November 17, 1894, the electric supply under- 
taking at Southport is maintaining steady progress, and 
stands in a satisfactory position as regards economy of work- 
ing in relation to undertakings of similar magnitude. The 
authorised capital is £58,822, all of which has been borrowed 
at 3 per cent., while £3,010 has been repaid. At March 31 
last the total expended capital amounted to £63,057, repre- 
senting 298-8 per kilowatt of generating capacity of plant. 

Comparing the business of 1897-8 with that of the preced- 
ing year we find that with an increase in the number of con- 
sumers of from 225 to 838 the equivalent 8 c.p. lamp connection 
has risen from 16,671 to 26,012, or 56 percent. The total 
output for the year 1897-8 being 876,490 shows an increase 
over that of 1896-7 of 53:4 per cent., while the supply to private 
consumers indicates an increase of no less than 98 per cent. 

In consequence of a reduction in the price charged the 
average revenue received per unit has dropped from 4°818d. to 
4-208d. The total costs per unit have been substantially 
reduced through all the items of cost except establishment 
charges and repairs and renewals of mains and at the station. 
The year's working shows a decreased ratio of costs to revenue 
and a working profit of £8,523, representing 6°24 per cent. of 
the mean capital. This profit has been disposed of by a 
payment of £1,416 in interest on loans, £1,488 to the sinking 
fund, and £195 in wiping out the previous year's adverse 
balance, leaving a balance for 1897-8 of £475 to be carried 
forward. 

The Local Government Board have sanctioned a further 
loan of £21,178 for electric lighting extensions. 


Whitehaven Municipal Electric Supply Works. 

Whitehaven, even toa greater extent than Southport, enjoys 
the effect of a relatively high proportion of public and contract 
lighting, and moreover the use of batteries tends farther 
towards giving the high plant load factor" (as measured by 
the ratio of the units sold to the plant capacity) of 28:8 which 
has obtained during 1897-8. 

Supply having started in September, 1898, our analysis 
includes the fourth completed year of working. The whole of 
the authorised capital of £19,004 has been borrowed —.£4,218 
at 34 per cent. and £14,791 at 8 per cent. interest, while 
21,268 has been repaid (at 34 per cent.) The expended 
capital has amounted to £18,667, being at the rate of 288:9 
per kilowatt of generating plant. So far as the accounts 
rendered to us are concerned, Whitehaven appears to have 
lost the three opening months of 1897 without a record of 
existence during that period. 

The increase in the total output sold has been barely 6 per 
cent., while the average revenue per unit and the total costs 
have both risen. The works costs have, however, been 
slightly reduced, and the figures for the costs are very 
satisfactory for the output, being below the average. 

Out of the working profit of £1,647 which has been made, 
representing 8:96 per cent. of the mean capital, £792 has 
been paid into the sinking fund, and £588 as interest on loans, 
leaving a balance to the good, carried forward, of £316. 
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WHITEHAVEN. 
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COMBINED ELECTRIC TRACTION AND SUPPLY 
STATIONS. 


We publish in our issue this week descriptions of the 
electric power stations at Cork and Carlisle, the first named 
of which has recently commenced working, while the other 
will shortly be put in operation. These two power stations 
may, in some respects, be regarded as being each the con- 
verse of the other, inasmuch as the station at Cork is primarily 
а tramway station equipped so that it can also generate current 
for electric lighting, while the Carlisle station is essentially 
an electric supply station with arrangements for working 
| tramways at some future date in the event of electric 
traction being adopted in that town. Though at first 
sight the difference between these two conditions might 
appear io be more of a distinction than a real dif- 
ference, yet from an engineering as well as from a 
commercial point of view there is an essential difference. It 
has been boldly asserted that it will pay an electric lighting 
concern to undertake electric traction, but that it will not pay 
an electric traction undertaking to supply current for lighting. 
The reason is to be found in the fact that an ordinary town 
tramway load is fairly uniform over very many hours in each 
day, and is, therefore, highly remunerative, whereas the 
characteristic peak of an electric lighting supply load tends to 
rob the electric supply undertaking of much of the profit that 
it would make if it could have a uniform load over many 
hours. A combination of the two, generally speaking, is, 
therefore, an advantage to an electric supply undertaking, 
though it might be, and, in some cases, is, а dis- 
advantage to a tramway concern. Widely different views have 
been expressed in the electrical profession in regard to the 
advisability of imposing a lighting load on a tramway station, 
and as to the converse case of imposing a tramway load on a 
lighting station. It has been said, for example, that the 
ordinary town traffic puts a tramway peak on to the station at 
{ about the same time that the lighting peak occurs, and that 
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therefore the combination produces no advantageous results. 


This view is, in our opinion, largely imaginary, as the tram- 
way peak, where it exists at all, is by no means as large in 
proportion to the average load as is the case with a lighting 
peak; and in the vast majority of cases the effect of an 
ordinary tramway load from early morning till late at night is 
to improve considerably the load factor of a lighting station. 


With regard to the converse case, of a lighting load being put 


upon a station primarily and essentially designed for tramway 
work, there are several aspects to be considered. Itis probable 
that a tramway company with a very extensive network of lines 
over which a frequent service of cars is running, would generally 
find the hours sufficiently long and the load sufficiently uniform 
to produce the best paying results; and for such а com- 
pany the burden of supplying current for lighting during 


‘the evening would certainly be no advantage; indeed, 


generators. 


it would be a positive disad vantage. On the other hand, 
there are many places where the tramway service puts 
a maximum load on the system during the hours of daylight, 
and where the load appreciably falls after dark. In such 
circumstances the addition of a lighting. load would 
extend the hours of useful work in the power station, and 
would therefore increase both the turn-over and net profit 
of the undertaking. There is another case that merits con- 
sideration, viz., where instead of a limited liability company 
the local authority owns and works the lighting and tramway 
business. 
instances, it would be far more advantageous in all respects 
for the authority to erect one combined station rather than 
to have two independent stations, one for the tramway and 
the other for the supply business. 

Having decided upon a combined station, there remains 
to be settled many questions of detail as to the manner in 
which the combined plant is to be arranged. In not a 
few large power stations the load on the generators at 
any one moment is of a mixed character, consisting of 
lighting, tramway motors and ordinary consumers’ motors. 
But this practice has not found favour in England. Indeed 


it is probable that the small magnitude of the loads on | 


combined stations in this country would render it inadvisable 
to combine the loads on actually the same generators. Going 
to the opposite extreme some combined stations have been 
designed with two sets of plant, one exclusively for the 
supply, and the other exclusively for the tramway current. 
The more recently designed stations, however, have been pro- 


vided with generators, each of which may be switched on to 


either the lighting or the tramway circuits, two separate 
sections of the switchboard controlling the feeders for these 
two departments. This is, in our opinion, the best arrange- 
ment in average circumstances, providing, of course, that 
the supply is to be from low-pressure continuous-current 
Where alternate currents or polyphase currents 
are concerned, the problem is more complicated. In both 
Cork and Carlisle the arrangements are for continuous-current 


. generators supplying direct either to the tramway or lighting 


circuits. A point which presents some little difficulty at the 
outset is the pressure,—the pressure required for tramway gene- 
rators being somewhat higher than what would be necessary 
to produce the Board of Trade limit of low pressure in the 
consumers’ network. This difficulty, however, is very satis- 
factorily surmounted by means of the extra excitation which 
the series windings give to the railway generators, these 


- windings not being used when the generators are employed 


for the ordinary supply. Thus, when working on the lighting 


circuit the generators are regulated exclusively on the shunt 


magnet coils, but when used for running the tramcars the 


When this is the case, in the vast majority of 


. vertical section and plan. 


801 


shunt excitation is brought up to a higher pitch and the series 


windings are thrown in so as to over-compound the generators 
for about 10 per cent. fall on the feeders at maximum load. 
For instance, at Carlisle the ordinary pressure on the 
consumers’ mains is 460 volts between the outers, while for 
the tramway supply at top load a generator pressure of about 
550 volts would be required. The difference in generator 
pressure is well produced by means of the change from shunt 
to compound excitation, as just explained. 

With the rapid extension of electric traction and electrio 
supply in the United Kingdom which is noticeable at present, 
and with the marked disposition of local authorities to acquire 
and exercise powers to work both these classes of under- 
takings, the problems associated with the combined electrio 
traction and power station will come more and more pro- 
minently to the fore. As these problems present themselves 
to manufacturers and consulting engineers engaged in de- 
signing stations, they are bound to influence and modify 
the practice in the design of power station plant and details. 
Generators capable of undertaking both classes of load, even 
better than those now on the market, will certainly be evolved 
ere long; and it would seem that the multiplication of this 
class of station will ultimately lead to the abandonment of 
the two-pole form of continuous current generators, so popular 
in stations & few years ago, and the substitution for them of 
the large multipolar generator, approximating in character to 
the railway generators now so extensively employed on the 
Continent and in America. 
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CARBONS FOR ELECTRIC LIGHTING AND OTHER 
PURPOSES.* 


BY FRANCIS JEBL. 
(Continued from page 219.) 


Fig. 88 shows the construction of а modern gas generator 
(as given by Prof. A. Ledebur.)t 

It is largely used also in connection with Siemens 
furnaces, and is adapted for small coal, especially for brown 
or mineral coal, which gives plenty of gas. Fig. 84 is a 
It will be noticed that two of the 
sides of the generator are vertical, while the front and back 
sides are inclined: The inclination depends upon the material 
used as fuel, and may be from 50deg. to 704ер., according as 
the latter is compact or loose. The fuel is thrown into the 
generator at a by raising the covers, and b are openings that 
serve for stoking and keeping the fuel evenly divided on the 
grates. One of the grates, as will be seen from the figure, is 
a plain one, while the other is of the step form, thus 
insuring a large surface, which is necessary when small coal 
is used. The air arrives from the blower at c, while d is a 
door which is kept closed when the blower is in action, and 
serves also for taking the ashes away. The gas that is 
generated goes into the passage Л, when the valve е is raised 
by means of the wheel f. It will also be noticed that the 
whole generator is built below the surface of the ground, with 
only a space open at the front in order to get at the ashes, &c. 
This affords a convenient way of supplying fuel to the gene- 
rator as the openings а are on the ground level, while there 
is little heat dissipated through the sides, as they are banked 
with the earth, which is a bad conductor. The dimensions 
marked in the drawing are in metres. 

Fig. 84 shows the construction of a gas generator that H. 
Stegmann says is adapted for nearly all kinds of solid fuel 
with the exception of earthy brown coal. A noticeable feature 
of this generator is the grate, seen in the illustration. Of 
course, when using a blower, it is necessary to have a door in 

* From a forthcoming book to be published by The Electrician Printing 
and Publishing Company (Limited). All rights reserved. E 

+ “ Gasfeurungen," А, Ledebur. 
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front of the grate. The advantages of such a form of grating 
is that there is a constant tendency of the fuel as it gets con- 
sumed to shift downward, while the ashes, &c., get pushed 
towards the opening between the grate and the back of the 
generator, from whence they can be easily dislodged. Asmall 
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Fic. 33.—General Form of Gas Generator. 


opening at the top of the generator (not shown in the illus- 
tration) serves for stoking purposes when necessary. 

It has, however, been found in practice that fuel which 
cakes and swells up a great deal does not give general satis- 
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Fic. 54.— Gas Generator adapted for different kinds of Fuel. 


faction when used in the generators that have been so far 
described. The generators that are built especially for such 
kind of fuel have generally the form shown in Fig. 35. It 
will be noticed that the lower portion of the generator is of a 


when the generator is in action. 


shown. Such generators were built by Sailler for the Witko- 
witz works, where they use coal that cakes very much, and 
have given satisfaction with the fuel used. As seen, the 
generator has no grate; but there are simply two openings, 
aa, at the bottom, which are stopped up with plugs of earth 
From time to time these 
plugs are withdrawn, and the fused slag is allowed to run out. 
Around the lower part of the generator there are two grooves, 
bb, in which water circulates for cooling purposes, as that 
part of the generator gets very hot. The air which is supplied 
from blowers is led into the generator at two sides by the 
nozzles с с, which are also placed in a cooling box, shown by 
the shaded portion at the lower part of the generator. At 
the top there are a couple of stoking holes, dd, while e is the 
passage into which the gases generated flow, and f is a device 
for supplying fuel, similar to that already explained. It is 
said that, with an air pressure of about 10cm. to 20cm. on a 
water manometer, the gas generated does not contain more 
than 1 to 2 per cent. of carbonie acid gas, while the tempera- 
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Fic, 35.—Gas Generator for Caking Fuel, 


ture at which it. leaves the generator is from 700°C. to 900°C. 
Nor is there any distilled matter obtained, as the gases are so 
hot when they reach the furnaces that the volatile matter 
cannot condense. 

According to Steinmann, the total grate surface of a gene- 
rator should not exceed two square metres, and if more gas is 
wanted than one generator can produce, two should be used, 
as large generators do not work well. The space between the 
grates should be about 1 to 1 the total grate surface in a 
plain grate, and 1 to j in those of the step form. Prof. 
Ledebur states that upon one square metre of grate surface 
about the following amount of fuel should be supplied per 
hour: mineral coal about 40 to 50 kilogrammes, and if there 
is a strong draught about 60 kilogrammes, coke 60 to 80 and 
peat 100 kilogrammes. 

The height of the fuel in a generator may be about 


plain, cylindrical form, while the upper part tapers inwards, as | 0:6 metre with small browy coal, 0°7 metre with large brown 
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coal, 0.75—0:8 metres with mineral coal and coke, while 
1—1:5 metres with peat and wood. It is almost needless to 
state that every generator should be supplied with some 
safety device, so that in case of an explosion the expanded 
gases may find an easy path for egress. 

In concluding this chapter on generators the writer wishes 
to point out what an advantage over other countries the 
United States and Russia possess, as they have enormous 
wells of natural gas, and gas generators are, of course, not 
necessary where natural gas can be obtained. There is thus 
а saving in attendance, while at the same time the flow of 
gas is far more regular than can be obtained from a generator 
which depends upon cautious manual management. Natural: 
gas has another important advantage. That obtained in the: 
United States contains much less inert gases than that gene- 
rated in a generator, and, therefore, per weight or volume it. 
will give more thermal units than the gases produced in a 
generator, so that the natural gas is better adapted for obtain- 
ing the high temperature necessary in baking carbons, The 
gases generated in а gas generator may have, under good 
conditions, 35 parts in volume of fuel gases, the remaining 65 
parts consisting of nitrogen, carbonic acid gas, &c., while 
natural gas contains more than 80 per cent. of fuel gas. The 
components of natural gas are: Methane (CH,), hydrogen 
(H), ethylene (Сен, ethane (C,H,), carbonic acid gas (CO,), 
and nitrogen (ЇЧ). К. 

VIL Tue Ёовнлок. 

In considering the furnace or oven in which the gas 1з. 
burnt, it may be remarked that the same is, in reality, 
nothing more than a simple chamber or part of one, in which 
the gases and air meet, get mixed, and then burn, while the. 
resulting gases that are produced by the combustion leave at: 
the opposite end. The principal object to be attained in such 
a combustion chamber is ta effect a complete burning of the. 
combustible gases, that is, the combustible hydrocarbon: 
gases should all be transformed into carbonic acid gas. 
То obtain complete combustion, we must have а sufficient 
and well distributed supply of air, also a high temperature 
which facilitates the chemical action resulting from the 
mixture of oxygen and the combustible gases. One of the 
most important objects to attain is to get the gases and air 
well and proportionately mixed, as otherwise we obtain ап 
incomplete combustion. The writer may cite the two cases 
of an illuminating gas jet, and a Bunsen burner, both of 
which, let us suppose, consume the same quantity of gas. 
The heat given out by а gas jet in such а case is considerably 
less than that of the Bunsen burner, where the gas and air: 
get well mixed before burning, whereas, in а gas jet, there. 
is Only а sort of lateral mixing of air and gas. We see also: 
that а much better mixing of air and gases can be obtained, 
when the gases are supplied from a generator or gas well, 
than when using an ordinary grate furnace where the fuel is 
directly burned and converted into heat. 

From these facts we conclude that an ideal furnace, 
especially for the carbon industry, would be one in which the 
-gases issue from a large number of jets, which permits a 
better and more perfect mixing with air, while at the same 
“when only one or a few jets are used. In fact, it has been 
time the heat produced will be more evenly distributed than 
demonstrated that when a certain quantity of gas is con- 
sumed, a better thermal efficiency is obtained when using 
many jets than when using a few. Another important thing 
to attain when burning gases in an oven or furnace is regu- 
lation, that is, to regulate the quantity of gas so that it flows 
out of the jet or burner in proper proportion. By using the. 
word ‘jets or burners " the writer refers to the openings in 
furnaces from which the gases or air issue. 

It may be mentioned that Frederick Siemens maintains 
that it is necessary for each flame to have a certain space in 
which it can expand, as otherwise there will not be a complete 
combustion. His assertions are based upon the theory, that 
combustion depends upon a sort of molecular motion, and 
that this motion is rendered difficult when gas and air come 
into contact with fixed bodies, where either attractional or 
frictional resistance is experienced. Practice has confirmed 
_the above, as it is found that furnaces with a very small 


‘Suppose that ammeters А, and Ал. are placed 


combustion space, in which the flames always strike or come 
in contact with the sides, do not give as much satisfaction as 
those furnaces having а correspondingly larger space. 

To obtain a high temperature in a furnace it is necessary 
to have the air heated before it is mixed with the combustible 
gases. It is evident that when cold air is supplied a large 
quantity of heat is absorbed and taken from the fire, which 
heat would have otherwise been used for а more direct pur- 
pose, Mr. Neilson, of Glasgow, was no doubt the first to 
propose the hot blast—that is, to heat the air used for com- 
bustion before it reaches the furnace, Ніз contrivance con- 
sisted of a series of pipes that were maintained at a high 
temperature either by means of a separate furnace, or by using 
& portion of the waste heat of the blast furnace itself. It was, 
however, in this direction that William and Frederick Siemens 
in 1860 made their epoch-making invention of what is known 
as the “regenerator.” This invention consists simply of a 
chamber that is filled up with fire bricks so piled upon each 
other as to allow the heated gases of combustion to circulate 
freely around them before passing into the flue and out at the 
chimney, Generally, in practice two such chambers are pro- 
vided ; as soon as the bricks in a chamber are red-hot the 
combustion gases are switched over to the cold chamber in 
order to heat it. The air necessary for combustion is allowed 
to pass into the furnace by way of the hot chamber, and thus 
its temperature is raised to about 600°C. or 700°C. before it 


| mixes with the combustible gases, thereby making it possible 


to obtain a very high temperature. As soon as this chamber 
is cooled down somewhat, the other chamber, which in the 
meanwhile was heated, is switched on to the air passage again, 
Thus, by forcing the air always to pass through one or the 
other hot chamber, a constant supply of hot air is obtained 
for combustion. In certain cases in practice the combustible 
gases are also forced to pass through such hot chambers, and 
thus air and gases arrive at the furnace with a very high 
temperature. 

In such cases four chambers are necessary—that is, two 

airs, each pair consisting of two chambers: one for the air 
and the other for the gases. These chambers are heated by 
allowing a portion of the waste heat to pass through each 
chamber. Ву this means it will be seen that a larger portion 
of the waste heat can be advantageously utilised again, and 
thus not only is a considerable economy in fuel obtained, but 
also a higher and steadier temperature. However, even when 
using а regenerator the waste heat escaping from a furnace 
may still be considerable, as tests have shown that the gases 
coming out at the chimney have sometimes a temperature 
from 400°C. to 600°C, 

(To be continued.) 


— ————— 


A DIRECT READING SYSTEM FOR MEASURING 
CURRENT LEAKAGE.* 


BY DR. M. KALLMANN, 


This system is based on the idea shown diagrammatically in Fig. 1. 
in series with the 
positive and negative mains respectively ; the number of lamps 
L burning will determine the current of J amperes which is flowing. 
f there is no leakage from either conductor the ammeters А; and 
An. would indicate J amperes. But if there is a leakage, owing, 
say, to faulty insulation of the negative conductor at the point y, 
and if we assume that the positive conductor in the remaining part 
of the network has an earth, x, of greater or less value—(an ideally 
high insulation is unattainable in practice)—an earth current, j, will 
flow from y to x, as shown in the dotted line. The readings of the 
two ammeters will then differ by j, the leakage current from the 
portion of the network under test. Now it would be impossible to 
observe such a small current as j by the difference between the two 
large currents J; and Ју. It is, therefore, necessary to combine 
the two instruments in one, or, in other words, to use an ammeter 
with a differential winding. If this instrument shows ro deflection, 
the insulation is faultless, but as soon as a leakage occurs its amount 
is indicated. 
This method differs in the following important points from the 


other methods of measuring the insulation of light and power net- 


Abstract of a Paper read before the Verband Deutscher Elektro- 
techniker ; Elektrotechnische Zeitschrift, October 15 and 20, 1898. 
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works:—(1) The leakage is shown directly as the actual loss of 
current that has taken place; (2) it is independent of the earth 
potential ; (3) it is independent of the working pressure ; (4) it is 
independent of the load at the time of the measurement ; and (b) 
it is uninfluenced by leakage or earths on other parts of the system. 
The simplest way of applying this method is shown diagrammsti- 
cally in Fig. 2. The resistance W is inserted in series with the 
conductor or system of conductors, the condition of whose insula- 
tion is to be tested, between the points 1 and 2 and between the 
points З and 4. Each of these points is connected through resist- 
ances e to one winding of the differential galvanometer g. This 
instrument may be a milli-voltmeter with two windings. In this 


` » 
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Fid. 1. 


way, the readings of g will correspond to the difference of the two 
main currents 7, and ir, In place of a differential instrument, the 
connections of a Thomson's double bridge may be used as shown in 
Fig. 3, in which case the instrument g need only have a single 
winding. This combination requires no further explanation ; the 
reference letters and numbers in figures are the same as those used 
in Fig. 2. If the current ir, is equal to the current i, g will not 
deflect, as the points 5 and 6 will have the same potential, and the 


Fia. 2, 


deflection g of the galvanometer again corresponds to the amount 
‘of current leakage between the points 2 and 3. In my system, 
therefore, the double bridge serves to com currents and not to 
compare resistances. Instead of the convenient direct reading of 
G, one can, of course, bring the needle of the galvanometer back 
to zero by adjusting the resistance e. W, W need not either have 
'the same value so long as W,W and e e on each side of the bridge 
have the same proportion to one another. "These variations in the 
method are, however, not convenient in practice. 


I will now enumerate the most important applications of my 
system, It may be used :—(a) to measure the leakage from а 
single feeder (Fig. 4) ; (b) to indicate the currents returning through 
earth from the rails of electric railways (Fig. 5); (c) to show the 
whole leakage current from a two-wire system (Fig. 6) ; (d) ditto 
from a three-wire system (Fig. 7) ; and (e) to measure the leakage 
currents from transmission lines to sub-stations. 


Fia. 4. 


(a) The resistance W is inserted at the station end of the con- 
ductor to be tested between 1 and 2 (Fig. 4) and a resistance of 
exactly the same magnitude is inserted at the other end between 
3 and 4. Assuming the conductor under teat to be a feeder, from 
which no current is tapped between the points 2 and 3, the cur- 
rents flowing from 1 to 2, and 2 to 3 will be equal if there is no 
. leakage, and the galvanometer g will show no deflection. If there 
-aro a numberof leakage currents, х, y, &c., their sum x+y+. . . 
will be indicated by the deflection of the galvanometer. Instead of 

a galvanometer or milli-voltmeter a signalling relay may be used 


by means of which the occurrence of a fault will be automatically 
announced. The resistance e e may be very small, so long as it 
suffices to compensate for the differences in resistance between the 
test wires P Р. E s 

(b) Fig. 5 shows the system applied to the rail returns conductors 
of electric railways. Lengths of rail, otherwise quite intact, must 
be used as substitutes for the resistances (Hauptstromabz weigewider- 
stünde) W in the previous figures. In Fig. 5 the return current 
flows in the direction of the arrowheads through the length of rail 
S, and passes through the section 1, 2 (say 30 metres long), with a 
value of i, ampere. At a distance of some kilometres will be 
8s 9 8 8 i 


2 


Fic. 5. ЕЕ 


another length of rail, 3, 4, of the same profile, &c., through 
which the current will be 4j, A current of i, - і; amperes will, in 
fact, have branched from the rail circuit to earth between the 
points 2 and 3. This current will be indicated by the galvanometer 
g in the manner already referred to. 

To give a numerical example, suppose, as the result of tests, the 
electrical resistance of a kilometre of heavy double rail to be 
0:007 ohm. A length of 30 metres will have a resistance of 
0:00021 ohm. А current, ii of 100 amperes (corresponding to six 
large cars) will cause a difference of potential of 0 021 volt between 


Fia. 6. 


the points 1 and 2. If 20 amperes have left the rails between the 
points 2 and 3, the current ir. will only amount to 80 amperes, 
and the difference of potential between the points 3 and 4 will be 
0 0168 volt. The leakage current to be indicated on the instru- 
ment g will, therefore, correspond to 0'0042 volt. Assuming 
100 ohms for the resistance of the test-wires P and the compensating 


Fig. 7. 


resistance e, and another 100 ohms for the resistance of the 
galvanometer itself, the current flowing through the ga] vanometer 


will be 309.470 (000105 — approz. 10-5 ampere. A Weston gal- 
vanometer with a pointer will give 1deg. deflection for 2-8 ampere, во 


Fic. 8. 


that in this case with 20 amperes earth-current 5deg. deflection will 
be obtained. With a mirror d'Arsonval more than ten times the 
deflection will be obtained. P.P may be the test-wires contained 
in the feeders, and their ends are to be connected to all four rails, 
preferably by means of the cross bonds. 

(c) I now come to the method of connection to both poles of a 
network. Fig. 6 takes the case of a two-wire house installation 
connected to a supply network. The apparatus is connected where 
the service line is led in, resistances W being connected in series 
with it- at 5, 6 and 7, 8, as shown. In the other parts of the net- 
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work there may be any earths 1, 2; let us assume that the earth 
on the negative pole is the more important. If in the house the 
positive pole at 9 has a lower insulation resistance than the negative 
pole 10, there will be a greater currrent flowing from the point 9 
by way of x to the negative pole, and the current through 5, 6 will 
be greater than that through 7, 8. ; A sensibility of ldeg. per 
10,000 ohms fault was obtained with a Weston galvanometer, and 
this can easily be increased by using a mirror instrument. How- 
ever, the above sensibility is quite sufficient, as the apparatus is 
not intended for the insulation test, which must be made before 
the house is connected, but is meant to give a direct indication of 
the state of the insulation at any time afterwards, without discon- 
necting the house from the supply. Thus an indication is only 
required if the insulatiori has dropped to a given value ; for instance, 
to some hundreds or thousands of ohms. The apparatus can 
either be continuously in circuit, and connected if required to an 
automatic signalling arrangement, or the two resistances W can 
be normally short-circuited by a double-pole switch. 

The details of the apparatus (Fig. 9) will be referred to later, but 
it may here be mentioned that in the case of equality of the fault 
resistance of the + and — poles of the network, as well as of the 
installation, no deflection of the instrument g would be obtained. 
Although this coincidence is only to be expected on rare occasions, 
a test for it is easily possible by connecting a resistance of a few 
hundred ohms momentarily between each pole alternately and 
earth while taking the reading ; the highest deflection obtained is 
then the determinative one. For even if, for instance, the leakage 
from the main network is not so intense at the time of the measure- 
ment, or if it is principally from the same pole which has a bad 


TO THE NETWORK 


TO THE INSTALLATION 


insulation in the installation, that is to say, if under the conditions 
the leakage current is quite small for want of large potential differ- 
ences, the leakage is not inconsiderable in every case. Thus, if the 
leakage from the network changed in amount, or, above all, in 
polarity, a fault in an installation which was formerly quite harm- 
less, can become dangerous. The leakage indicator described, 
when used in combination with an earthed resistance, shows clearly 
all these unavoidable fluctuations and changes in the condition of 
the insulation resistance of the whole network, as well as off the 
individual installation, which must always interact. As a partionlar 
case in point, consider a three-wire network whose middle wire is 
not earthed. A fault on the + wire of an installation, when the 
prevailing fault on the network is also on the -- pole, is quite 
harmless ; but if the latter fault be on the neutral wire, the fault 
in the house becomes serious, and if a bad fault on the negative 
pole of the network were to occur, the danger would be again con- 
siderably increased. 

(d) The connections for a three-wire system, shown in Fig. 7, 
make it clear that the double-bridge arrangement can be extended 
to a system of any number of wires, without more than one instru- 
ment being necessary.: The galvanometer g is connected to each of 
the three main resistances W in exactly the same way, and the 

system rests on the following :—1f the current in the positive wire 
be ir, that in the negative wire i-, the current through the middle 
wire will be i+ - i- =i, amperes, The current i, passing through 
W on the middle wire at the points 8, 11, would, if there were no 
faults in the insulation be equal to the difference i; i-; and the 
gdlvanometer 9 which is connected equally across thé points 7 and 


. duction, and :t 


magnetic influences, the submerged wire waa protected. 


10, 9 and 12, and 8 and 11 would show no current. But if an earth 
of x amperes occur, e.g., at the point 13, this current х will also 
flow through the + resistance W from 7 to 10, but not through the 
other two resistances. The instrument g will thereupon show a 
reading corresponding to the difference i+ fi- io = & amperes.* 

(e) The connections for many wire systems show how the 
apparatus is arranged for many sections in parallel; Fig. 8 is for а 
number in series. This diagram may be taken, for instance, to 
represent a case of long distance transmission with a sub-station. 
The generating station is to the left of the points 1, 2, where the 
transmission line begins, and the current passes in the customary 
manner through the resistances W at 1, 2 and 5, 6. A galvanometer g 
connected between 17 and 18 would, as in Fig. 6, indicate the 
leakage from the whole network to the right of the points 2 and 6, 
i. e., from the transmission line and distributing network. It is not 
this test, however, but a separate test of the parta of the system 
that is needed. For this purpose a resistance, W, is inserted at 
the end of the transmission line at 3, 4, and at 7, 8. To the right 
of the points 4 and 8 is the distributing network or the sub-station. 
The points 15, 16 are connected to test-wires, P P, and, by joining 
a galvanometer, g, to their ends, the leakage u and v (points 13 
and 14) in the part of the network alone beyond the points 4, 8 
can be observed. By connecting g simultaneously to 17, 18 and 
15, 16 gives, on the other hand, the difference between the total 
leakage and that from the distributing network, and, consequently, 
the leakage x and y on the transmission line (points 9 and 10) The 
difference of potential between the wires P P is only a fraction of a 
volt, and their absolute potential lies half-way between the poten- 
tiala of the main wires— two circumstences which are of value, as 
they render the test-wires harmless. This method can be extended 
to any number of sub-stations or distributing networks. 

The apparatus (Fig. 9) employed for my tests was made by the 
European Weston Electrical Instrument Co., and I must not fail to 
express my thanks to the manager, Herr R O. Heinrich. Three 
main resistances W+, W, and W. are fixed on а common base, their 
resistances being each about 0:8 ohm and their dimensions such 
that they can carry a current of 20 amperes for a short time. They 
are fixed between the terminals 1, 4, 2, 5 and 3, 6 respec'ively. If 
the arms K of the switches are on the contacts 4, 5, 6, the curreht 
passes to the installation through the resistances W. The galvan- 
ometer g is connected to the ends of these resistances through 
other resistances e (not seen in Fig. 9 as they are within the base 
of the instrument), according to the arrangement in Fig. 7. If no 
measurement is being made, the arms K are placed on the contacts 
7, 8 and 9, and the resistances W are short-circuited by the copper 
shunts n. In this case also the galvanometer remains connected 
across the house-terminals, but no deflection should take place as, 
owing to the resistances W carrying no current. To compensate 
any inequality in the resistanoes e, and in order to adjust the zero 
exactly, a small adjustable resistance wrie v is included in the gal- 
vanometer circuit. The galvanometer is a portable Weston needle 
instrument of about 250 ohms resistance and a sensibility of 
Ideg. =0 0000025 ampere. The six resistances e (Fig. 7) are each 
about 900 ohms. Under these conditions a fault to earth of 10,000 
ohms resistance or a leakage of 1,100 ampere (at a pressure of 
105 volts on each side of the three-wire system) gave a deflection 
of ldeg. The instrument can, of course, be made more compact ; 
the above is only an experimental form. 


IMPROVEMENTS IN MAGNETIC SPACE 
TELEGRAPHY.} 
BY DR. OLIVER LODGE, F.R.8. 
(Continued from page 271.) 


" INDUCTION v. CONDUCTION. 


between space induction and earth con- 
velative part each plays in any given case, 
it is a questioni which can be answered either by experiment or 
by calculation. In some bases experiment would be absurd, as, 
for ingtance, when either sending or reoeiving circuit is not 
earthed anywhere; in other cases, as at Lavernock; it can be 
answered either way. Now Mr. Gavey tells me that he has tried 
an experimght on this very point, by taking an insulated wire 
outatretched between two boats and ** earthed " in the sev at either 
end. Signals being sent from the land, they could be heard out 
at sea to a certain distance when the wire was above water, but 
when it was immersed they disappeared at a smaller distance. The 
argument, of course, is that, regarded as the tapping electrodes of 
a conductive receiver, the ends of the wire acted similarly both 
times; but regarded as an induoctive receiver responding 0 
г * Д”ўегу similar system was described by Dr. V. Krempelhuber in the 
Elektrotechnischer Anzeiger, 1897, p. 730. i . 

+ Paper read at the Institution of Electrical Engineers, Dec. 8, 1898. 
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cause, let us say, the direct and return portions of the The actual return circuit depends on the distribution of condw- 


circuit, when the wire was immersed in the sea, were more or 
less coincident. And the moral is that induction contributed 
the greater part of the effect. It is not quite conclusive, how- 
ever, because induction and conduction may aid each other anyhow, 
and, when either is stopped, the residual disturbance may be too 
faint to hear. A trial with a continuous current might, I think, 
conclusively measure the part due to conduction. So far as I know 
no attempt has been made to dispense with earth conduction alto- 
gether, by the use of a return wire along the beach ; but calculation 
shows sufficiently that, if this were done, signalling would practi- 
cally cease. It is a mistake to suppose that the negative result 
with the submerged wire depends on the reflection of electro- 
magnetic waves at the surface of water, because true electromagnetic 
waves have in this installation nothing to do with the case. The 
water may and does to some extent act as a conducting screen, but 
it is sufficient to consider the immersion of the wire as resulting 
in simply closing up the receiving circuit until it is a long thin 
rectangle of inappreciable area, so that the direct and return cir- 
cuits almost coincide. The experiment proves distinctly that 
induction has something to do with the result, and that it is not 
wholly due to earth tapping. Let us see if calculation bears 
this out. 

Without presuming to quote exact details of an installation on 
which I am not authorised to report, I state only the facts obvious 
to inspection of the stations by boat, The distance between the 
earth-plates, or length of the base line, I take to be: At Laver- 
nock, 1 mile ; at Flat Holm, 4 mile. The average elevation of the 
line wire I take as 120ft. above the sea in each case; the elevated 
lengths as 1,200 and 460 yards respectively ; and the distance 
between the stations as 33 miles. 

It. may be noticed that in any case, even in this case 
where the line is straight, the bulk of the impedance 
is of the ‘‘reactance” kind, when a thick wire and high 
frequency are employed.* For, whereas the resistance might be 
something between 1 and 2 ohms, the value of pL is somethin 
more like 10 ohms if a note of 400 per second is employed ; an 
in such a case the induced current is almost independent of the 


Hence, 


frequency, because P MO constant as regards frequency. 


with a stronger primary current and lower frequency—say, 20 
amperes alternating 20 times a second—the effect received would 
be decidedly stronger ; whereas, if resistance had been the dominant 
feature, the effect of the stronger slower current would have been 
just the same as that of the smaller quicker one. It is chiefly for 
response at low frequency, I take it, that such thick copper wires 
have had to be employed ; for, at low frequency, resistance does 
become the dominant feature. 

Now, treating the sea first as if it were a superficial return circuit, 
or, rather, treating the case of a return wire along the beach, verti- 
cally below the line wire, the mutual induction co-efficient between 
two facing circuits of areas 40 x 1,200 square yards and 40 x 400 
square yards respectively, at a distance of 34 miles, is 

2 x 4,800 x 18,400 
06.160): — Jede, 
or, ssy, 0 008 yard, or 0 73cm. 2 

Accordingly, when a current of frequency 400 and 1 ampere 
mean strength is sent round either circuit, an E.M.F. is induoed 
in the other of average value, ; 

250 M C.G.S., or 1:8 micro-volts. 
And I doubt if this could produce any appreciable effect ; unless, 
indeed, the whole of the receiving circuit were attuned and arranged 
in the way to be presently described. 

But & return circuit along the beach is not employed, and would 
evidently be very ineffective if it were. A return by the sea gives 
a more open area, and therefore an inductive advantage, in addi- 
tion to any conductive contribution which it may furnish. 

The other extreme case, decidedly more unfair in the opposite 
direction—so extreme that it is hardly worth consideration except 
as a warning not to reckon the mutual induction in this way 
would be to treat the line wires as if isolated in space— bits of 
infinite parallel wires—the return current being at infinity. Taking 
this case for a moment, the mutual induction would be 


or about 80 metres, which müst be far beyond the truth. 


* I emphasise this because it has been doubted by the Post Office. А 
method for calculating the self. induction of a straight wire of length I and 
sectional radius c is given by Lodge and Howard in the Phil. Mag., July, 
1889, p. 64, and results in L=2/ log C = ‘). Apply this to the 

е 
: Lavernock line wire: say /=1 mile, c = lin., we get L=4 millihenries ; во 
for a note of 400 per second p L=10 ohms; and this is the practical 
: Impedence-of the straight wire—its resistance being much smaller. It is 
a great mistake to suppose that in straight wires the self-induction is 


negligible, 


M. 


tivity in the earth, and is therefore indefinite. The fact that the 
resistance of the circuit varies with the height of the tide shows that 
the sea conveys most of the current. 


EARTH CONDUCTION. 

Now, calculating what share earth conduction ought to contribute 
in the matter, we may either treat the shallow sea as a conducting 
sheet fairly insulated in its bed, or we may postulate equal conduc- 
tivity through the whole earth ; the latter being certainly further 
from the truth than the former, Considering the electrodes м 
approximating in area to spheres of radius c, at a distance 2 a apart, 
the applied difference of potential between them is 


L9 1, 22. 
d тко log c' 
k being the conductivity. and 6 the depth of the sea, supposed 
uniform and small, and Q being the quantity of electricity supplied 
per second. 
The potential at any point distance r from one electrode and r 
from the other is 


so between two fairly neighbouring points situated symmetrically 
on either side of a point at a considerable distance r from either 
eleotrode, 


dU - 2 . dr. 
ako r 
The distance between these tapping points being 2b, we have 
ый. 
Я b r’ 


therefore, the ratio of the tapped voltage to the total spplied 
voltage is 


dU = r? 
M log 2a 


Now, taking с as a metre, 2a as a mile, 2b as { mile, and r ss 
3% miles, we find that the tapped E. M. F. is а certain fraction of 
the difference of potential on the primary electrodes ; the fraction 
being, j 


CTC 
log 1,500 37 * 23 3˙18 270 
which represents a very considerable voltage. But this is the 
most favourable case, with the current limited to a sheet of ses 
only a few metres thick. An uncertain amount of current would 
be certainly lost by real earth conduction, and the other extreme 
case would be to take the whole earth as of uniform conductivity 
with sea water. This would give us very much too low a result, 
as the hypothesis of sea conduction alone has given us one too 
high. Considering tbe whole earth as conveying the current, 
half the tapped E.M.F. is 
| (1 L) 4% ab, 
USAF HDA A 
while the applied E. M F. is À | 
V 22A C- 3 8 approximately ; 
| с 2а с 
abc 


P 


dU 


so the fraction V in this case is a fraction so small as to give 


an imperceptible result. 


Part II.—Preliminary Experiments, 

I will relate briefly a selection from some of the early experi 
ments made on simple wire circuits, at first often without сов: 
densers, in order to find what sort of value of mutual induction 
coefficient (M) was sufficient to give audible signals between à 
couple of coils of wire lying horizontally in the same plane. 

1. Two coils of thin wire, each of 350 turns, and 30cm. (Ift.) 
diameter, with 5 amperes maintained in one at a frequency 0 
about 100 by an alternating dynamo ; a telephone connected to the 
other coil responded audibly when іс was at 6 metres distance. The 
M in this case is 287 C.G.S., which is large, but no capacity was 
used to assist. 

2. Two coils of No. 15 wire, each of eight turns, on a hoop 92cm. 
(1 yard) in diameter, and with 11 amperes maintained in one at 
a frequency of 120 by means of a make-and-break tuning-fork ; à 
telephone in the other responded at 34 metres. In this case the 
M=67 C. Gd. S. | 

3, A pair of coils in separate buildings 100 metres distant, each 
with a condenser, the transmitter being 60 turns of No. 18 wire 


* See, for instance, Foster and Lodge, Phil. Mag., June, 1875, p. 48. 
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round a small room nearly four metres square, the receiver being 
one of the above hoops a yard across wound with eight turns of 
wire ; the hum could be just heard. The M in this case is only 
О 6 C.G.S., which is good. | 
4. The next experiment is worth quoting in fuller detail. It 
was made in 1897, a month or so later than the above called (1), 
when things had improved. Fig. 1 is a diagram of the connec- 
tion at the sending end ; the dynamo being replaced by a tuning- 
fork intermitter (all kinds of intermitters have been used in 
different experiments). 
.F is the Koenig fork on its massive stand, vibrating 111 com- 
plete swings a second. 
is a single storage cell, and M is the magnet and vibrating 
solid contact to maintain the fork's motion. 

H isthe mercury cup contact for the main current. 

B іза battery of 16 storage cells. 

S is a condenser of variable capacity, and C the coil of 60 
turns approximately 4 metres square. : 

V is а voltmeter to indicate the potential difference at the 

terminals of the condenser. 

The self. induction of the coil being calculated roughly as 0 06 
henry, the appropriate capacity for tuning, to the fundamental and 
the different harmonies, would be :— 

For the note 111 per second, S should be about 3:5 microfarads. 

) » 222 „э 9 » 8 6 » 
» 9 444 57 55 9 2:2 » 

Practically it was found that 2 0 microfarads gave excellent 
tuning, sending up the voltmeter to 98 volts, though the applied 
E M.F. was only 32 volts. And under these conditions the note of 
440 could be distinctly heard in the small coil in the distant tower ; 
and by introducihg a key into the sending circuit, without inter- 
fering with the continual vibration of the fork, messages could be 
sent and read with ease. The receiving circuit was about 100 metres 


B 
ШШ 


Ер. 1. 


distant, high up in the College clock tower across the quadrangle, 
as in the last experiment ; but the small hoop coil was replaced by 
a square coil of 22 turns of No. 18 wire about 3:8 metres square, 
whose L was, therefore, 0:008 secohm. A capacity of 16 micro- 
farads was needed to attune the circuit to the note listened for. 

5. Instead of any maintained alternator or intermitter of any 
kind, the make and break, or the reversals, of a signalling key were 
sometimes used alone to do the whole thing ; and when a battery, 
such as 144 very small Planté cells, was employed, the induction 
ticks heard in the secondary at each charge and discharge of the 
primary condenser sufficed to give clear signals at a moderate 
distance, on the ‘‘sounder” plan, the beginning and end of each 
long and short signal being marked. 

6. Another method is to have a much better insulated wire for 
the primary coil, and to discharge round it a Leyden jar with a 
short spark gap, excited by a Ruhamkorff coil; the spark being 
made whistling by a moderate glass-plate condenser (see ** Modern 
Views of Electricity," Lecture IIL, p. 435, second edition), the 
shrill momentary sounds can be heard in a suitable distant tele- 
phone and coil. 

1. A pair of coils nearly two miles distant were now arranged, 
the transmitter being a rough square 100 yards across with five 
turns of four No. 16 wires in parallel, and the receiver being a 
long rectangle of the same periphery, about 30 yards wide, consist- 
ing of 19 turns of No. 18 wire. A dynamo with a multiple armature 
was employed, which was coupled up so as to give a nominal voltage 
of 175 volts (240 as measured). Nothing could be heard at the 
distant station without condensers, although the M=100.G.S. 
This was expected, because of the high impedance and resistance. 
But when condensers were added at both ends and adjusted for 
resonance to the first harmonic—about 200 per second—the tone 
became faintly audible. The transmitting condenser was 10 micro- 
farads, viz., four 5-microfarad condensers, two in parallel and two 
in series, which, by resonance, ran the effective voltage up to 1,100 
volts ; and the receiving condenser was 2 microfarads, shunted by 
an ordinary 70-ohm Bell telephone. 


The self-induction of the sending cable was in this case 0°02 | 


-secohm, to which has to be added 0:04 secohm for the dynamo; 
while the resistances were 4 ohms for cable and 1 ohm for dynamo. 


So the reactance part of the impedance for the octave frequency 
was nearly 80 ohms, and the current therefore only about 3 amperes 
without sending condenser. A condenser magnified it four or five 
fold. The sending condenser can always be replaced by a dynamo 
of higher voltage ; but, on the other hand, given any dynamo, a 
sending condenser will increase its power, except on circuits whose 
resistance, and therefore damping, is excessive. 

The self-induction of the receiving cable, as connected, was 
4 secohm approximately, and its resistance was 133 ohms. Even 
here, therefore, the impedance was more due to self-induction than 
to resistance, the value of pL being 410 ohms, and so the con- 
denser was a great advantage. In fact, without it nothing could 
be heard, with the given amount of power expended. 

It may be serviceable here to show how quickly to calculate the 
frequency for any given self-induotion and capacity. 

Let L be expressed in secohms or henries ; let S be expressed in 
microfarads ; then the resonance frequency of the circuit is | 

160 
~ (LS) 

So in the above case the syntonised sending frequenoy comes out, 


160 = А 
2700-06510) 208 рег second ; 


the syntonised receiving frequency. 
70032 2) 200: 
and the fundamental note of the dynamo oscillated about 100. 
The damping term of these particular cables, viz, K. is, however, 


certainly too high, and the wire used for such large circuits ought 
certainly to be thicker than No. 18 or 16. Coupling up the strands 
of wire in a telephone cable in different ways does not affect the 
damping constant, for the R and the L vary similarly ; but the 
power of coupling them up differently is often convenient in 
enabling tuning to be got with a moderate condenser capacity, and, 
in general, in giving an adjustment for different notes. Otherwise, 
greater number of turns has just the same effect ав thicker wire ; 
it is simply mass of copper which is required to increase the power 
of a circuit to send or receive over big distances, and telegraphy 
over any distance by this method becomes, therefore, chiefly a 
matter of cost. 

It may be well here to give the elementary theory of induction 
between a pair of circuits, each with condensers, especially for the 
case where the circuits are syntonised to the applied frequency. 
Consider a circuit with self-induction and resistance and capacity, 
driven by an alternator of E.M.F.=E cos pt: the primary current 
in it is 


E cos (pt - a) 


P „„ 
2＋7 20 L- 35. 
VIX * aa) | 
where the lag a is given by 


" _ 1 
R tan a= p( L 528) 
If there is exact tuning (p?SL=1) the lag vanishes, and the current 
becomes . 
O E eos pt 
R ’ 


its maximum value, 
On a distant circuit with mutual coefficient M the induced E. M.F. 


is MG, or, in the above case, 
| М PR ein pt; 
so the induced current there is 


Mp. sin (pt — e) 


555 

К++р? ( ы | 
Lcd uar) 

which, if again there be tuning (p*5'L' = 1), becomes 


. МрЕ sin pt 
RR e в 0 e 22 0 (3) 


Let a cable contain N = пт turns of wire, of resistance р, per unit 
length, coupled з in series and m in parallel, and be laid round a 
circuit of radius a: then 


= ; 


* 


a2b? 
nn T? —- 
z=- - ME 8 віп pt 
mn 
—.. 2ra2zbp,p, 
mm 
mm p ab Е орі 
„ p MM 
ab p E sin pt 2. q (4) 


Are RI R. 
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where R, is the resistance of unit length of the cable itself 48 | in other words, the magnifioation ratio is 8 


conn А 
Here the last factor in (4) із the maximum strength of current 
which the dynamo could send direct to the distant station if its 
cable were long enough to reach all the way, and if it were opened 
out as connected and laid straight, all the parallel turns parallel and 
all the series turns end to end ; and with all the remaining self- 
induction impedance abolished by a suitable very large condenser. 
The actual current received induotively is, therefore, a definite 
fraction of this direct line current: the fraction depending on the 
linear dimensions of each circuit compared with the dis , and on 
the frequency and on the effective thickness of the receiving cable. 
Suppose we tried to signal a distance of 12,000 kilometres (across 
the earth) with a pair of No. 0 equal cables, each once round an 
area comparable to England, say a circle 200 kilometres in diameter, 
using a frequency of 1,000 and an applied voltage of 200; ignoring 
all hysteresis and other losses (which in condensers are often 
important), and ignoring also the conductivity of the earth, which 
may be very troublesome : 


E 20 1 | 
Rir 0382 x 12,000 29 Ро) 


р 1. 000 * 2. 21. 
R, 3,220 — 3 
ab. 100x100 
4% 4 * (12, 000 M 
These are the three factors; so the induced telephone current is 
about 2 mioroamperes. which is within the limit of audition. The 
self-induction of such а cable would be between 2 and 3 secohms, 
its resistance about 200 ohms, and the capacity needed only about 
105 miorofarad. This arithmetic is a mere illustration of what 
would happen if everything were favourable, : | 
Consider further the arrangement of coils adapted to really dis- 
tant syntonic magnetic space telegraphy with very precise tuning. 
The mutual induction coefficient depends upon nw'a?bi/ri ; or for 
imilar equal coils, each of periphery l and n turns, 
Mr the effect of the coil at a given distance =. 


The amplitude of disturbance maintained by an alternator of 
frequency p and voltage E, in a circuit whose natural frequency 


„may be written, 
ee _ ER _ 
, L (p. p T 
| i+ a5 (2-2 
К к * e E 5 
which in case of exact resonance becomes E,/R. Hence, to make 
resonance sharp, the coefficient sis must be great. If this oon- 
dition ig not satisfied there will be a considerable range of resonance 
within which some exaltation of voltage is felt, but no decided 
peak ; whereas, if L/SR? is great compared with the period of one 
oscillation, then, except at а particular frequency, the cirouit is 
nearly inactive, but as the correct frequency is approached the 
activity of the circuit suddenly runs up to a high steep maximum, 
and condensers are liable to be burst by the immense and rapid 
magnification of voltage. . 
Take the case of approximate resonance, во that p*SL=1 nearly, 
and introduced this value of S: then the coefficient which has to 
be big is 2> ; i. e., for а given frequency simply the damping 
constant or logarithmic decrement, R/L, must be emall, or the 
current-decay time constant, L/R, big, compared with the frequency 


os 1 
7 NL) 


time constant. Now | 
| nil (log Bg 
| i-o с 8 : 
Rrr — = по approximately 


R nl 
where c is the thickness of the wire, which does not enter much 
into the numerator. ` | M ta vE 
‚„. So the two things which we want big are s? lt and nc? ; where- 
fore, in case of magnification of circuit for bigger distances, the 

thickness of the wire should be magnified as well as its length. Of 
, course, for really high frequencies it is no use having a thick wire 
solid. It must either be ribbon-shaped, or he stranded, with the 
strands roughly insulated even if they are not going to be used 
otherwise than in parallel. — | 


A 


MAdNITICATION RATIO. 


The amount of magnification of voltage caused by resonance is to 
be calculated thus: — The impressed E. M. F., or the E. M. F. of the 


sending dynamo, being E,, the effective potential differences between! 
there is tony and 


_the condenser terminals is such that, when 
when the damping is small, 

MES IX em om Ё Ае. 
pL R' 


Е, 


and approaches infinity as the lag of current behind E M F. 
approaches іт. 


А А Е, 
The primary current without a condenser would be ARR p)" 


but with the syntonising condenser it DN CETUR or, approxi- 


mately, R' 


But it is to be remembered that all hyateresis losses—whether 


they be due to an iron core in the coil, however subdivided, or by 
reason of a stratified or other imperfect dielectric in the condenser 
—and also all eddy-current losses by reason of inductionin neighbour- 
ing conductors, whether insufficiently subdivided iron or earth or 
sea, 
thereby to diminish the magnification ratio. If the R be measured 


all go to increase resistance—i.e., to increase damping—and 


in the usual way, by steady currente, it is liable to be supposed 
much smaller than it really is—i.e., smaller than the really effective 
R for alternating currents—especially for high frequency. Part of 
the art of magnetic space telegraphy will consist in avoiding or 
minimising these various sources of 1028, all of which show them- 
selves as an increased resistance. 

Pethaps the neatest way of proving that the magnification ratio 

uals pL/R is as follows :—Since in free oscillations 38 V= &LC*, 
liere and C are the potential and current-amplitudes respec- 
tively, and where p’LS =1, we get 

ony /35 V E, : 

d L pL RTL) 


во the magnified or syntonic voltage, when the damping is small, is 


v= E, 


To maintain these oscillations is the function of the dynamo, and 
for this purpose it has only to supply the waste power, viz., 
IRC. 

Hence, in cases where R is large from any cause, considerable 
power is necessary; but where the R is small, including all the 
spurious losses which go to make up the effective R or dissipation 
constant, then violent oscillations can be maintained in a circuit 
with very little outside power. 

The whole matter is analagous to the swioging of a heavy pen- 
dulum or bell whose motion is excited and maintained with little 
energy if the impulses are properly timed, but which requires more 
energy when swung in а viscous fluid. The time cf applied 
impulses should be the same as if it were free, although the actual 
time of free swing is a little lengthened by the friction. For 
circuits oscillating with extreme rapidity one of the principal 
sources of spurious resistance, and therefore of dawping,‘is radia- 
tion of waves, but with these leisurely circuits there is no radiation 
that need be taken into account in estimating the waste of power. 
A church bell stiffly hung would become but little easier to swing 
if its olapper were removed and its wave-emitting property 
destroyed. 

Best CONDITION ror Distant SENDING. 


Having realised that any distance can be reached if enough 
copper and enough power are employed, it remains to reckon what 
is the best way of arranging the copper, and how little will serve 
to enable a given power to signal a given distance. When 
nothing else has to be considered, the condition to be satisfied 
for signalling to a great distance is to make the magnetic moment 


of either coil as great as possible; ita value is ran EFE 


| when ayntonised ; 80 all the copper available, W, should be dis- 


por ed in one large single circuit at each station. 


PossiBILITY or Usina IRON. 


If iron is used as the core of a sending coil, it should be 
minutely subdivided, and should, if possible, be hot—as near its 
critical point as practicable—because then both hysteresis and eddy 
losses are at their minimum : see a most interesting communication 
on the behaviour of iron at different temperatures by Mr. D. K. 
Mortis in Proc. Phys. Soc. for 1896.97.“ A transmitter, shaped like 
а chimney ora lighthouse, with a long vertical thin iron strip core 
surrounded by many turns of wire, would be most efficient if only 
the damping losses could be got rid of. For the function of the 
sender is to produce the strongest possible alternating magnetic 
field at a distance, ard this depends simply on magnetic moment, 


-being at avy distance r in an equatorial plane ; and this field, 


7 


‘though excessively and imperceptibly weak at any point, is then 


to be detected by the integrating power of the receiving coil over 
* Abstract in The Electrician, Vol. XXXIX, p. 143.—[Ep. F.] 
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a large area. So, in genera], if a magnet of moment m oscillates 
27р times a second, and the receiving circuit is of area A, the 
num ber of lines passing through that circuit is Am/r*, and p times 
this is the maximum induced E.M.F. which a telephone or other 
instrumentin the receiving circuit has to detect if it can. 


BEST 5128 AND SHAPE oF Соп, FoR VIOLENT RESONANCE. 


It is of interest to find the shape of coil adapted to reduce 
damping due to ordinary resistance to & minimum. Let the coil 
be of mean radius a, of sectional radius c, and consist of n turns: 
then the volume of copper in it, ignoring insulation, is 


М 1.0 хта gr'ac ; 


L= 00 log 8a -1 75) ; 
с 


=2rna 81а (тпа)? 
т ток cw ` 
4n * 


The damping time-constant, or reciprocal of the logarithmic 
decrement, is 


II 122 log 18 W. 175 =W Sa 
So T will be a maximum, and the damping a minimum for 
aT 16W 
— =2c( 1 2175-30620; 
5 С 15) 30 
8a PS 
or log o ee 25 ; 


or 2..3 99, 
с 


which ів, therefore, the condition for maximum T with a given 
Wi. e., the condition for least damping, with a given bulk of 
copper. 
This maxi qa T, Ine =W Эк wa 
ximum Tz T, = {тке ST 55" 
(73 4 seconds for а ton of copper). 
The E. M. F. which the condenser will have to stand is TEO. 
The L appropriate to Т,, is 


Ln 67122 16512 W 
(=1,650n? for a ton of copper). 
The mean periphery of the coil is 5-5 W. 
(от 54 metres for a ton of copper). 


uke aw 
T = 
he thickness of the coil, 2c 35457 
(=63 centimetres for а ton). 


Such a thickness of coil may seem 5 but in oertain 
confined spaces (e. g., a lighthouse) it is advantageous so to be able 
to dispose the circuit, and the ooil may consist of any amount of 
turns without detriment. What has to be scrupulously avoided in 
the neighbourhood of any coil is conducting material; but the 
reaction effect of such material falls off rapidly with distance—as 
the inverse 6th power (see Lodge, Phil. Mag., Feb., 1880, p. 142) 
—and accordingly it is to be hoped that the general conductivity 
of the earth will not exert a very deleterious effect. Its effect will 
certainly be in the direction of increasing the resistance, and there- 
fore the damping, of either coil ; but, beside this reaction effect, a 
true partial acreening of one coil from the other is to be found. 
The thickness of wire is 


T 50 
V 207 sl n for a ton of copper ). 
Thus, for instance, the coil might have 10,000 turns of wire half a 
centimetre thick (No. 53); the outside diameter of the coil would 
be 2] metres, and the inside diameter 1} metres. Such a coil 
would weigh a ton, and its resistance would be 
R 48, 000 n? 


— - ——— ———.—— Sm 2 = 
1 


Its self-induction would be 165 henries ; its time of falling to - the 
€ 


current, 8:4 seconds ; and its magnification ratio, with a note of 400 
per second, would be 8,500. The condenser to be used with it for 
this note would be about 1960 microfarad, or 9 metres electrostatic 
capacity. It might have an air or fluid dielectric to lessen hysteresis, 
and must be able to stand a very high potential—for instance, 
nearly a million volts if the applied dynamo E.M.F. is 100 volts. 
The current in the wire would ba only 2 amperes, and the 
energy expended therefore insignificant, viz., about 200 watts. 
In such a case the signalling would be done by the agency of the 
mass of copper rather than by mechanical power, and the tuning 
wouid ba excessively sharp. There may be а few places where it 
is desirable to economise power to this extent, as, for instance, 


when the dynamo has to be driven by hand, or where space is very 
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cramped, as in a lighthouse ; but in most cases it would be far 
better to expend more power and open out tlie coil into a circuit 
enclosing а ыо area. This could nearly always be done at one of 
the stations. NE 

A compact coil like this is not a powerful sender or receiver, in 
spite of its high magnification ratio. For instance, using a pair of 
such coils, one as sender and one as receiver, — 


Ma- (тпай = Во? = 1g C. 0.8. - 


` Во the induced current, when properly attuned, is 


pEM a 800 . 100 * — . 105 — = „64 A 100. 9.8, 
К? 2, 48. 187 x 48x 10 r ine 
So the distance at which this current would be a mioroampere 
(10-7 C. G. S.), or something quite audible, would be : 


r= 5/84 x 1015==4 kilometres only. 


THROTTLING. | | | 

The thickness of wire permissible without insulated subdivision 
into atrands is regulated” by the frequency. Taking Lord Ray- 
leigh’s value of the initial throttling, p?L34?/12R?, it comes out 
1:2n?atx 10-5 C. G. S. for copper; so, if the throttling is not to 
result in a greater increase of resistance than 1 per cent., a thick- 
ness of wire 1°08cm., or No. 5/0, may be used for a frequency of 
100 per second. 

For 500 per second nothing thicker than 0:48om., or No. 6, 
should be used without subdivision. j 

For 1,000 per second No. 10, or 034cm. thickness, is 
permissible. | E 

For 1,600, No. 12; and for 2,500 per second the appropriate 
thickness is 0 216om., or No. 14 S. W. G. | N 

lf No. 2 wire, or 19/16, is used for 500 per second frequency 
the loss due to throttling is 5 per cent. 

If No. 0, or 19/12, is used, the loss is 9 per cent. 

But if the strands are each ootton-covered before stranding, then 
there is practically no loss. . 

(То be concluded.) 


——— — — 
LUMINOUS SIGNAL TELEPHONE SWITCHBOARDS.* 


BY KEMPSTER B. MILLER, 


The advantages of incandescent lamps over the electro- 
mechanical signal are many, and among them may be mentioned 
the following : First, they are capable of attracting the attention 
of an operator with much mose certainty than the ordinary mechan- 
ical shutter; second, they, are entirely free from mechanical 
complication, and, therefore, unlikely to get out of order or to fail 
in action, unless entirely destroyed ; third, they are much more 
compact than even the simpleat electro-mechanical signals; fourth, 
they are entirely automatic in their operation, being always 
restored to their normal condition by a cessation of the current 
through them; fifth, by the use of various coloured glass in front 
of them they may be used in the same board as indicating separate 
kinds of information; sixth, they are easily replaced when de- 
stroyed ; and, seventh, they are as cheap, if not cheaper, than the 
high-grade tubular drops now in such common use. 

Obviously there are two different methods of associating incan- 
descent lamps with the circuits of the subsoribers' lines. e first 
of these, and without mature consideration the moet desirable, is to 
place the lamp directly in the circuit of the subscriber's line, and 
operate it automatically by & change in resistance in the line, 
brought about by the removal of the subssriber's receiver from the 
hook. The second is to have the lamp in a local circuit controlled 
by a relay directly in the line circuit, which relay may be operated by 
an ordinary subscriber’s magneto- generator or by a source of current 
at the central office thrown into action by a change of resistance at 
the subscriber's station. 

In the former method we find ourselves confronted with several. 
rather serious objections; in the first place, the resistances of no. 
two subscribers’ circuits are the same, owing to the ditferences in. 
the lengths of these circuits and other causes, and, therefore, either 
the inductive resistances at the exchange end of the circuit or the 
resistance of the subscribers’ bell magnets will have to ba varied in 
each case in order to ensure the proper amount of current passing 


through the lamp. This is a feature easy to overcome, and a much 


more serious one is that arising from crosses between two line wires 
from any source whatever, such a cross, of course, always subjecting 
the lamp to an undue amount of current, and, therefore, burning it 
oat. This latter objection has proved so serious as to cause the 
abandonment of the plan of including the lamp directly in the line 


. circuit jn nearly every case where it has been tried. ОЇ course, for 


underground systems this objection is not such a serious one. 
Passing now to the second method of associating the lamp signal 
with the line circuit, reference will be made to Fig 1. This shows 
the circuits of three subscribers’ stations, S, 5! and 82, these 
* Abstract from the American Electric ian. 
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circuits being connected with the central office by the metallic 
circuits 1, 2. The line wire 1 in each case to the sleeve 
spring 4? of the spring-jack J, and thence through the relay 
contacts c! to the ground. The line wire 2 passes in a similar 
manner to the tip spring d, thence through the relay con- 
tacts c?, the winding of the relay b, and the battery a to the 
ground. The signal lamp e is in each case included in a local 
circuit, containing a battery f, common to all lamps, and the con- 
tact 4 of the relay b belonging to its line. The relay c of each 
line, which controls the contacta c! and с? is known as the cut-off 
relay, and is included in & local circuit through the jack thimble 
d!, and the plug contact m, with the battery n, whenever a plug ! 
is inserted into a jack for making connection with the line. The 
two sides of the line at the subscriber's station are permanently 
closed through a high-resistance bell B and a condenser C, the 
latter being of considerable capacity, so as to allow the alternating 
currents from the calling generator at the central office to pass 
through it and operate the call-bell in the usual manner. The high 
impedance of the call-bell magnets, however, prevents the short- 
circuiting of the voice currents when the receiver is removed from 
its hook, The call-bell circuit, therefore, presents an open circuit to 
the direct current from the battery a, thus normally insuring a 
condition of no current upon the line wire. · When, how- 
ever, the receiver at the subscriber's station is removed from 
its hook, a path of comparatively low resistance is formed 


cun eua 


CU 


| 


Fic. 1.—Second Method of Luminous Signal Connections. 


between the two low line wires, and a current proceeds from 
the battery а, through the relay b, contact сї, line wire 
2, to the subscribers station, back by line wire 1, through 
relay contact c! and by ground to the opposite terminal of 


the battery a. This current is sufficient to operate the relay b, 
and unlike the case where the lamp was used directly in the line 
wire, a considerable variation in the amount of this current is 
allowable. The operation of the relay b closes the circuit of the 
lamp e'through the following path :—From the battery f, through 
the relay g, wire б; common wire C, lamp c, wire 3, relay arma- 
ture 4, and back by ground to the opposite pole of battery f. 
For the purpose of clearness, the relay g need not be considered 
at all at present, as it has nothing to do with the operation of the 
lamp e, and we may, therefore, consider one pole of the battery f 
to be connected directly to the common wire C. The closure of 
this circuit illuminates the lamp e. The next step in the operation 
of the system is the insertion of the plug l into the jack of the 
line on which the signal is displayed. The insertion of this plug 
closes the circuit.through the relay c over the following path :— 
From the battery n, wire 10, plug sleeve m, thimble d!, wire 9, relay 
coil c, to ground and back to the opposite pole of the battery n. This 
causes the relay to attract its armature and break both of the con- 


tacts c! and c?, thus accomplishing a double purpose, the first of 
which is to break the circuit through the relay b, and thus cause it 
to release its armature 4, breaking the circuit through the lamp е; 
and the second of which is to cut off both sides of the line 
circuit 1, 2, beyond the spring-jack J. This latter feature is & 
very important one, since 16 removes all difficulty from cross talk 
and other troubles in the auxiliary circuits of the central office. 

The circuits illustrated in Fig. 1 are substantially those in com- 
mon use by the Bell Company in their lamp signal exchanges, во 
far as the circuits of the relays and lamps are concerned. Several 
different modifications of the circuits at the subscribers’ stations 
have, however, been used. The subscribers’ stations may or may 
not include local batteries, and the tendency of practice is now to 
do away with these entirely and to supply current from central 
office for the operation of the transmitters as well as for all sig- 
nalling purposes. 

The relay g &nd its associated apparatuses form a very interesting 
addition to the system as outlined. It is found desirable to use 
what are termed pilot lamps for certain groups of line lamps, for 
the purpose of attracting the operator’s attention more surely to a 
signal on her board. If two or more signals are displayed at once 
but one of them may attract the attention of the operator, who 
might, therefore, neglect the other. Pilot lamps are used in 
such connection that they remain lighted as long as any one 
of the line lamps in their group are lighted, and as they occupy 
а very conspicuous position and are as a rule brighter than the 
others, they cannot escape the operator’s attention. Obviously 
it would be a serious objection to put a relay for operating such a 

ilot lamp in the common wire C of the local circuits of the lamps e, 
or the reason that the fall of potential or drop through such a 
relay would vary, according to the amount of current passing 
through it, and if several of the lamps e were operating at the same 
time they would probably not, therefore, receive enough current to 
properly illuminate them. The relay g is, therefore, included in 
circuit with battery f, and means are provided whereby its reeist- 
ance will be short-circuited the instant it is operated. To accom- 
plish this, the armature g! makes contact with the point g?, as 
soon as it is attracted, thus short-circuiting the resistance of the 
coil 9. At the same time it breaks contact with the point g, and 


5 
. 


Fic. 2.— Signal Lamp. 


thus allows the current to flow from the battery f, through the 
lamp i and resistance k, thus illuminating the lamp. In order 
that the armature 9 may not fall back against the contact point 
92, as soon as the coil d is de-energised by being short circuited, 
a small dash pot h is provided in connection with the armature to 
render its movements sluggish. Thus before the armature g! has 
time to move very far away from the point 0°, owing to its sluggish 
action, it will be at once attracted again, and the interval during 
which the resistance coil g is in circuit with the common wire C 
and the lamps e is so small that it does not have time to affect 
these lamps. This system is due to Mr. C. E. Scribner. 

The incandescent lamps commonly used for signalling purpose; 
and telephone work are of the type shown in Fig. 2; the lamp is 
about gin. in diameter, and llin. long over all. They are com- 
monly built for 10 or 20 volts pressure, the tendency being rather 
to increase the voltage than to decrease it. At first lamps of two 
and four volts were used, but for various reasons, not the least 
among which was the trouble of securing proper contacts at the 
relay and switch points for such low voltages, the voltage was 
gradually increased to the above-mentioned figures. Mr. A. Н. 
Abbot, of Chicago, has recently given some interesting figures con- 
cerning the life of incandescent lamps in switchboard work, and 
mentions one case where a lamp was flashed over a million times 
without showing serious signs of deterioration. His tests seem to 
indicate that for general service in switchboard work the average 
lamp will live for a period of about 1,200 hours, although in labora- 
tory tests a much longer life has proved possible. He points out, 
as a result of his observations, that, according to theory, the 
lamps used in subscribers’ line circuits should last about 25 years, 
and those in the cord circuits used as supervisory and clearing- 
out lamps, for from one to two years. He also says that such a 
life has already been obtained in the cord circuit lamps, but that it 
is doubtful if the theoretical limit for the line lamps will ever be 
closely approximated. 
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LEGAL INTELLIGENCE. 


ЕЕ 


Employers’ Liability. 

In the City of London Court, on Monday, Mr. G. Pitt-Lewis, Q.C., heard 
an action brought under the Employers’ Liability Act by Charles H. Wild, 
16, Seckford-street, Clerkenwell, London, to recover £50 damages for per- 
sonal injuries sustained while in the service of the defendants, the County 
of London and Brush Provincial Electric Lighting Co. (Limited). 

In opening the case, Mr. THOMPSON, for plaintiff, said that the claim 
arose from a set of circumstances quite out of the common. Plaintiff was 
in the employ of defendants, and on July 22 last, after having been 
working at the mains in various capacities for three or four years, he was 
ordered by defendants’ foreman, Strahan, to go into a transformer box in 
St. John-street-road, Clerkenwell, and there to put a new fuse into a high- 
tension switch. While engaged at this work an explosion suddenly occurred. 
Plaintiff was very severely injured on the left arm and hand, and was unable 
to follow his occupation for some time. The transformer box was about Oft. 
deep and 7ft. біп. square. Plaintiff was а labouring man, and no doubt 
ought not to have been put to do the work at which he was engaged when 
the accident happened. 

Defendants asserted that plaintiff was an inspector, and not a labourer. 

The DEPUTY-JUDGE suggested that he would probably be called a 


ganger." 

Mr. THOMPSON said his client was not a skilled electrician, and the 
work was dangerous. The defendant company drew up a series of rules, 
the firat of which required the plaintiff to wear rubber gloves (which they 
had provided), when he was engaged near the high-tension mains, because 
of the danger. The work in question was the first the defendants had 
ordered the plaintiff to do of so dangerous a nature. It was really fitter's 
work, and should not have been entrusted to him. The fact was, the high 
tension mains should have been disconnected at the head offices, or head- 
quarters, before plaintiff did the particular work which brought about the 
accident. He thought the high tension mains were disconnected, instead 
of which they were not. The accident was brought about by an explosion, 
nota shock. The explosion was heard 40 or 50 yards off, and had nothing 
to do with the wearing of the gloves as had been suggested. 

Mr. BELL (for defendants) said he would show that the whole accident 
had been caused through the plaintiff not wearing the rubber gloves. He 
had broken the rule requiring him to wear them, and he must put up 
with the consequences. It was idle to suggest that electricity could cause 
an explosion. 

The DEPUTY-JUDGE: It was a sort of young thunderstorm ? 

Mr. THOMPSON agreed. If the electricity had been switched off, there 
would have been no explosion. | 

The PLAINTIFF said he ought not to have been put to supply a new 
fuse pot. The weather was very hot at the time, and his hand was very 
hot indeed. To enable him to do his work better, he took one of his 
rubber gloves off. The explosion was a terrible one. “The room filled 
with electricity, and at first he thought the place was blown away." He 
reported himself to the office, but the superintendent told him his injuries 
were nothing, and for the day he was to keep on at work. For ten weeks 
he was unable to follow his occupation. His hand was in dreadful agony 
at the time, and he went to St. Bartholomew's Hospital, where he was 
treated. He denied that he used a screw-driver improperly, and formed 
an arc which brought about the explosion. If he did form an arc, he cer- 
tainly did not know it. He bad had no experience with electricity. It 
was true he had been with the defendants for some years, but he had never 
had any technical instruction. 

JAMES WILD, who had had, he said, long experience in electrical 
matters, gave it as his opinion that the plaintiff ought not to have been 
put to do the work allotted to him. Just as the plaintiff would not be 
allowed to go into a generating station, so no one but a fitter should have 
done the plaintiff's task. 

. The DEPUTY JUDGE supposed the plaintiff was being promoted, and 
was generally bettering himself. 

Mr. BELL said no responsibility could attach to the defendants for the 
accident which had happened. They provided the plaintiff with a pair of 
rubber gloves, which would have completely insulated: him from any 
danger, but he left them off. He must have formed an arc with the screw- 
driver or the explosion could not have occurred. | AN 

Mr. CHILD, assistant engineer to the defendant company, said it was 
the plaintiff's duty to do any small things, such as the job at which he was 
engaged when the accident happened. The plaintiff was altering one of 
the “ sneezera," and it was not customary then to turn off the current. It 
could be done, but it was not the practice. The electricity did not go 
through the sneezer in any way. Ifa man was ordinarily careful and wore 
his gloves there was no danger about the work. The gloves were a perfect 
protection. The terminal was about làin. from the sneezer. The 
plaintiff's first duty was to go into the boxes and see that all the fittings 
were in order and that no fuses had gone. If any had gone his duty was 
to replace them. Не could not class plaintiff as a labourer, although he 
only received 29s. 6d. per week. | 

STRAHAN, defendants’ foreman, said that if the plaintiff had 2,000 
volts to contend with, and he was wearing his gloves, no acccident would 
have befallen him, even if flame came out. 

The DEPUTY-JUDGE, in giving judgment, said no doubt the plaintiff 
did not know much about electricity, but everybody must havea beginning, 
and no doubt he was an improver. There were certain rieks which had to 
be borne by everyone. He did not think the plaintiff was sufficiently 
cautioned about the dangers which were around him. No doubt very proper 
instructions were given him, but only in a general way. The plaintiff 
might think himself very lucky that worse injuries did not befall him, fon 


action. 


it had been shown in the evidence that if he had been a little taller he 

would in all probability have been killed. The injuries were serious, and, 

at the same time, he would like to say that he did not think the 

defendants’ men were to blame. Nevertheless he must hold that it was 

one of those accidental circumstances which would happen, and that as the 

plaintiff was not sufficiently cautioned, there must be judgment in his 
favour for £15. He wished to add that the accident was one which no one 

could be expected to have foreseen as it occurred through a combination 

of circumstances, 


Illegality of Picketing. 


At the end of November last an action was tried in the Court of Appeal 
before the Master of the Rolls and Lords Justices Chitty and Vaughan 
Williams, viz., “ Lyons and Sons v. Wilkins and Others," and was an appeal 
of the defendants from an order made by Mr. Justice Byrne in February 
last, restraining defendants by perpetual injunction from watching or. 
besetting plaintiff's premises with the object of preventing persons from 
working for the plaintiffs or for any other purpose than that of obtaining 
or communicating information. The plaintiffs are the owners of a large 
manufacturing business in London in the leather trade, and the defendants 
are the secretary, chairman, and trustees of the Amalgamated Trade 
Society of Fancy Leather Workers. The proceedings arose out of a strike 
of plaintiffs’ workpeople in January, 1896. It was admitted in the action 
that there had been picketing and peaceful persuasion by defendants. The 
original action was brought under Sec. 7 of the Conspiracy and Protection 
of Property Act of 1875. This section reads : — 

“ Every person who, with a view to compel any other person to abstain from doing . 
or to do any act which such other person has a legal right to do or abstain 
from doing, wrongfully and without legal authority (inter alia). ‘'(4.) watches or 
besets the house or other place where such other person resides, or works, or carries 
on business, or happens to be, or the approach to such house or place, shall, on con- 
viction thereof by а court of summary jurisdiction, or on indictment as hereinafter | 
mentioned, be liable either to pay a penalty not exceeding twenty pounds, or to be 
imprisoned for a term not exceeding three months, with or without hard labour. 
Attending at or near the house or place where & person resides, or works, or carries 
on business, or happens t> be, or the approach to such house or place, in order 
merely to obtain or communicate information, shall not be deemed a watching or 
besetting within the meaning of this section.” 

After hearing evidence, judgment was deferred and was given on Monday. 
The MASTER OF THE ROLLS said: The construction put by this 
Court on the act of 1875 when the case was heard in March, 1896, is * 
adverse to the present appellants, and was, in my judgment, correct. 
Upon the present appeal, however, one or two important questions were 
raised which do not appear to have been considered on the former occa- 
sion, and to them I now confine myself. The great point made by the 
appellants’ counsel turned on the word wrongfully in sec. 7. He con- 
tended that to “ watch and beset” another person's house was only illegal ` 
if done—(a) with a view to compel him to abstain from doing or to do some 
act which he has a right to do or not to do; (b) wrongfully and without ` 
legal authority: He further contended that nothing could be said to be 
wrongful which did not violate some right of complainant, and that there 
was nothing wrongful in watching or besetting a house simply in order 
peacefully to persuade others to conduct themselves in some particular 
way which was not unlawful for them to follow. This argument is, in my 
opinion, based on а misconstruction of the section, which is a penal section, 
as is shown by the sub-heads 1, 2, 5 and б of the section to which those 
words are as applicable as they are to sub-head 4. If the overt acts 
mentioned in sub-head 1, for example, in using violence or intimidation - 
are proved, and it is proved that they were done with a view to compel, 
&c., and there is no reasonable ground for justifying them, it is un-- 
necessary to give further evidence to prove that they were committed 
* wrongfully and without legal authority." The truth is that to watch or 
beset a man's house with a view to compel him to do or not to do 
what it is lawful for him not to do or to do is wrongful and 
without lawful authority unless some reasonable justification for it is 
consistent with the evidence. Such conduct seriously interferea with: 
the ordinary comfort of human existence and ordinary enjoyment of the 
house beset, and such conduct would support an action on the case for а 
nuisance at common law. Proof that the nuisance was “peaceably to. 
persuade other people would afford no defence to such an action, Persons 


‘may be peaceably persuaded provided the method employed to perauade is 


not a nuisance to other people. Another point made by appellants’ 

counsel was that what was done in this case gave the plaintiffs no cause of- 
It is said that to beset one person's house with a view to 

compel some one else is not within the section. Such & con- 
struction would render the Act nugatory іп a great number: 
of cases clearly within the mischief intended to be remedied.’ 
In the present matter, the whole object of what was done was to compel 

the plaintiffs to comply with Mr. Wilkins’s (the secretary) terms, and 

although there was no violence or overt threat of violence, it is quite pisin 
that the relays of men set to watch and beset the plaintiffs’ house (and the 

house of a man named Schénthal, who worked for him) were sent to do, 
and that they did, a great deal more than “attend ” where they were “in 

order merely to obtain or communicate information." It is all very well 
to talk about peaceable persuasion and to draw fine lines between persuading 
and giving information. In this case there is no difficulty whatever in 

coming to the conclusion that what was done was watching and besetting 

as distinguished from attending “in order merely to obtain or communicate 
information.” That the provisions of the Act were infringed appears to me 
to be plain and beyond all reasonable doubt. This appeal must therefore 
be dismissed, with costs. 5 . 

Lord Justice CHITTY said: Mr. Justice Byrne, when trying the 
action, found that it was clearly proved that the- appellants watched and 
beset. the.plaintiff'a works or-place of. business and the appreaches thereto: 
for the purpose of persuading or otherwise preventing persons from work- 
ing for the plaintiffs, and for.purposes other than that of merely obtain- 


ing or communicating information. This finding of facts. is accepted by 
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counsel on both sides. It was admitted by plaintiffs’ counsel that the 
pickets (as they are called) used no violence or intimidation or threats. 
The picketing extended over some months, covered all the working hours 
of the day, and was conducted by relays of men in succession. The object 
in view was clearly shown by the white cards distributed by the pickets 
and the other documents referred to. The picketing and the acts done by 
the pickets were done with a view to compel the plaintiffs to abetain from 
doing or to do acts which the plaintiffs had a legal right todo or abstain 
from doing, viz., to compel them to change the mode of conducting their 
own business. To avoid any possible misapprehension, I state that the 
strike iteelf was lawful. The question on the appeal, in my opinion, 
turns on the 7th section of the act of 1875, and the construction 
and effect of that section were dealt with by this Court on the 
motion, and the decision. then arrived at is binding upon us, subject, 
of course, to the point whether it can be shown to be erroneous as 
being in conflict with previous rulinga, and I cannot find that it is. 
The acts of watching and besetting proved in the present matter were acts 
in themselves unlawful at common law and are not made lawful by the 
Legislature. In my opinion they constitute a nuisance at common law. 
It is true that every annoyance is not a nuisance; the annoyance must be 
of a serious character and of such a degree as to interfere with the 
ordinary comforts of life. To watch or beset a man’s house for the length 
of time and in the manner and with the view proved would undoubtedly 
constitute a nuisance of an aggravated character. It must be borne ір 
mind that the 7th section referred to, although it probably arose out of 
trade disputes, is not confined to trade disputes ог to disputes 
between masters and men: : 16 applies equally to all Her Majesty's 
subjects of every class. It would embrace the case of besetting a man's 
house with a view to compel him not to receive guests or visitors. Lord 
Herschell, in a House of Lords appeal “ Allen v. Flood," said: It must 
now be considered clear law that a person who wrongfully and maliciously 
or, which is the same thing, with notice, interrupts the relation subsisting 
between master and servant commits a wrongful act.” It had been 
urged, in regard to the picketing of the workman Schóntal's residence, 
that besetting the house of one person with a view to compel another is 
not within the section. I think it is. Besetting a workman to compel a 
master and besetting a master to compel a workman are both plaints within 
the mischief aimed at. Schöntal was an outworker for the plaintiffs. The 
result is that the appellants have failed. | | 
Lord Justice VAUGHAN WILLIAMS concurred. 
The appeal was dismissed with costs. 


Mr. Sam Woods, M.P., secretary to the Parliamentary Committee of the 
Trades’ Union Congress, has issued a manifesto to the officers and membera 
of trade unions on the subject of picketing. With the object of securing 
a decision m the courts more favourable to trade unionists on the question 
of picketing an appeal for funds is made. . It is said to be theintention of 
the trade unionists to take the appeal " Lyons and Sons v, Wilkins and 
Others ” to the House of Lords, 


. a E A A ә s 
Gold v. Wintez — — 

At Westminster (London) С.С. last week gn action Gold v. Winter 
was heard. d à 

Mr. C. P. ROSE-INNES, counsel for plaintiff, said the claim was for 
£75, the balance of £100 commission due to the plaintiff. In 1891 the 
Chiswick local authorities obtained a provisional order and Messrs, Bourne 
and Grant had obtained an option under that order. Nothing much 
had been done, and the Chiswick Council was afraid they would lose the 
order. Hisclient came upon the scene, and defendant arranged to pay bim 
a salary and £100 as commission upon each provisional order he was instru- 
mental in introducing to him and which he obtained the option of. He went 
to many places and among them Chiswick. He there saw Mr. Trentham. By 
the introduction thus brought about, the provisional order was obtained by 
defendant from Bourne and Grant. All his client had received was £25. 

Mr. H. S. GOLD said the interview took place at defendant's office in 


Norfolk-street, Strand, in the presence of Mr Presland. In consequence: 
of the arrangement referred to he went to Chiswick to see Mr. Trentham, 


and afterwards placed Mr. Trentham in communication with defendant, and 
told defendant that, through Mr. Trentham, he would be able to get this 
business. Defendant subsequently got the option of the order and sold it 
to Mr. Brooke-Hitching, and for that defendant got £1,000 in cash, and if a 
company was formed within six months he would get a further £1,000 in 
shares; if not, he would have the cash. He believed defendant had had the 
whole £2,000. Defendant discharged him after paying him £25 because 
he bad stood up for Mr. Trentham, who had only come into the business 
on condition that he was to be the consulting engineer in the matter. 
Judge LUMLEY SMITH: Has Chiswick got the eleetric light yet! 
Mr. ROSE-INNES: They are playing with the option. It has been 
resold for £5,000. б пи" 
WITNESS: Mr. Presland was an engineer, and was present at the con- 
versation when the arrangement was made at the defendant's office. 
Defendant promised him a salary of £3-a week and all disbursements, and 
£100. He entered into an engagement with Messrs. Sax and Co., and 
there was an action, which was settled. He had been. secretary of the 
Lambeth Ratepayers' Association for three years, which body was opposed 
to & monopoly, and wanted the parish to have the control of the lighting 
iteelf. It was absolutely untrue that he used his position as secretary of 
tbe Lambeth Association to further the interests of Messrs. Sax and Co. 
Mr. Winter was connected with Lambeth, 


ducing Mr. Winter to Bourne and Grant, Defendant 
all through. > 


‹ He introduced Mr. Trentham > 
to Mr. Winter, and Mr. Trentham brought the matter through by ‘tiitro- 
paid him his ‘salary 


Mr. W. Н. TRENTHAM said plaintiff called upon him, and eventually 
he was introduced to defendant., and he introduced defendant to Mr. 


and evening classes at many of the technical institutes. 
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Marks, of Bourne and Grant's, and he was to be appointed consulting 


engineer to the new company. -He was not, so he brought an action 


against defendant and Mr. Brooke-Hitching, which was settled without 
going into Court. He knew the engineer at Bourne and Grant's, and he 
introduced defendant to Mr. Marks in December last or January of this 
year. He knew those gentlemen were not acquainted with one another. 
He had previously made Mr. Marks’ acquaintance. He introduced the 
business through Mr. Gold. He had never paid Gold anything on account 
of Chiswick. Plaintif was in his employ in July at a salary. — 

Mr. ROSE-INNES called Mr. Brooke-Hitching, who did not appear, 
and a solicitor on his behalf said there was no need, as he produced the 
agreement. Mr. Brooke-Hitching did not know so much about it as he 
(the speaker) and it was only done with another object, viz., to bring pressure 
to settle the action. He produced the agreement. : { 

Mr. G. CROYDON MARKS said in 1896 he was acting for Mr. Bourne, 
who was the largest shareholder in Bourne and Grant (Limited), and he 
had instructions to sell the option owing to the death of Mr. Grant. "This 
was advertised, and he received several replies, but the purchase was not 
carried out until 1897. He first saw defendant in December 1897, and at. 
that time he had not seen Mr. Trentham or heard of bim. Defendant 
came alone to see him, and he said, in answer to witness’s questions, that 
the matter had been brought under his notice. This was not a sale of the 
option, but of the shares of Mr. Bourne in the company. A few days after 
he called again with Mr. 'Trentham.. The sale took place to Mr. Winter. 
Those who bought the shares really bought the option. The option would 
have expired in two months from the date of the sale. His company got 
the option in 1893. Winter sold it to Mr. Brooke-Hitching. The Bourne 
‘and Grant Company had provisional orders at Aberystwith and Chiswick. - 
Instead of Mr. Trentham brisging Winter, it was the other way about. 

The further hearing was adjourned for the attendance of witnesses. 


TRADE NOTES AND NOTICES. 
[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 

Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury court, Fleet. 


street, London 
i NOW READY. 


% ELEOTRIOAL TESTING FOR TELEGRAPH Exams.“ — By J. Elton 
, Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subj from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
5 of the theory of testing as applied to eleotrioal lines in general. 


e Author hopes that, besides Telegraph and Telepuons Engineers, i$ 
may, perhaps, prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very full 


investigated, including the different d in which the various meth 
are affected by the presence of a second fault or of general leakage. Extract 
from Preface. Demy 8vo, fully illustrated. 108. 6d., post free; abroad lis. 
„SUA OasLs-LAYING AND Ranma.“ — By Н. D. Wilkinsor, 
M. I. R. E., &o., fully illustrated; price 13s. ба. 
% TRA STUDENTS’ GUIDE TO NUBMARINB CABLE TESTING.”—A new work 
‘by Messrs. Н. К. О. Fisher and J. C. H. Darby, with the above title, is 


now ready, price 6s. net; abroad, This work is intended to serve as a 
guide to o tors already in the telegraph service, and to those who desire 
to enter that service. -Tbe t cable companies now insist that their 
operators and probationers в certain examinations in electrical - 


subjects. The book is very fully illustrated. Second Edition now ready. 
"PRACTICAL NOTES FOR ExecrricaL STupEnTs.”—By Messrs. A. К. 

‘Kennelly and Н. D. Wilkinson. Price 6s. 6d., post free, £- x 
' "ErimorBo-OHEMISTRY."—By Dr. G. Gore, Third Edition. Price 2s, 


post free. 

" Moriva Ротив,” by Albion T. Snell, contains the 
latest information respeoting the application of eleotric en to minin 
and general power transmission in which the author has h: 
much experience. The book is prin on good paper, and contains 
‘$80 illustrations. Price 10s. 6d., post free; abroad, 112. 

' '* WIRELESS TELEGBAPHY: SIGNALLING АОВОВВ BPAOB WITHOUT WIRES 
BY EnmorRi0 Waves.”—By Dr. O. J. with many original illustra- 
tions, Enlarged Edition, 2a. 6d. net, 2s. 9d. post free. | 

" LABORATOBY NOTES AND Forms.”—With the above title we have read 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Dr. J. A, Fleming, and will be found of 6 service to Teachers, .Demon- 
strators and Students. The object of this series is the saving of the time 
_of the Teacher and his Assistante, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 8e. 6d. per. 
' dozen net; in séte of any three, 1s. net; о? the set of Twenty (Elementary 
'or vanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price. 
108. 6d. net; ог in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 128. 6d. net. Strong portfolios can be had, price 1s. each... 

NOW READY.—The cheaper edition of Dr. J. A. Fleming’s “Electrical, 
Laboratory Notes and Forms.” These cheapet Forms have bash Spare 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
; Notes and Forms has led toa request for a cheaper set for use at the day 
These new Fo 
gher-priced set in being printed on smaller an 
and with less space for tabulated records, are issued at half: 
the original set, | : arr ey 


which differ only from the hi 
, cheaper pa 
, the price 
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TR INCANDESORNT LAMP AND Its МАнотАОТТАВВ,”—ТМа book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8а. _. 


4% TR STEAM ENGINB INDICATOR AND INDICATOR D1aGRaMs.”—Edited: 


and enlarged by W. Worby Beaumont. Price 8e. 6d., post free. 


“TEB Арт OF ELECTROLYTIO SEPARATION OF METALS. ”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 


“Tos Manuracrors OP Execraio Licht Oarsons.”— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated. 
price 18. 6d. ; post free, 1s. 9d. 


“Тип BIBLIOGRAPHY OF X-Ray LITERATURE AND ReSEAROR 


F. О, 


‘‘LooaumatTion ОР Favurts IN Exscrriq Licht Marws,"—By Б. 
Prospectus on on, 


Raphael Price 5s., post free; abroad, 5a. 6d. 


Fors 
сера and Н.М. Кош) price 7s. 6d. ; 


«Тнв ALTERNATB OURRENT TRANSFORMER,” Vol. L—By Prof. J. A. 
Fleming, M.A., D. S0., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. IL, price 12s, 6d. post free, is also ready, 

% ELEOTROMAGNETIO THEORY."—By Oliver Heaviside. Vol. I., price 


13a. 6d. ; post free, 13s. 

" ErzorBIO0 LAMPS AND ELmorRIO LiGHTING," by Prof. J. A. Fleming, 
M.A., D. So., F.R.S., is handsomely bound, and of original illustra- 
tions, designs, initials, &o. Price 7s. 6d., post free. 

“Tan КіхотвлАн” Pums.—In Two Volumes. Vol. I., ET: 
VoL II., Practioe. Price, stout paper cover, 2s. 2d. each, post free ; olo 
2. 9d. Single Primers, 34. each, post free. 

% ARMATURE WiNDINGS оғ ETrornro MaonHrwme."—By Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
J)) Ou ао шт 400, #10 pages 109 fall age 
wor on to “page 
illustrations and 66 full-page tables, 80s., post free. 

% DRUM ARMATURES AND COMMUTATOBS," by Mr. F. Marten Weymoutl 
also ready. Price 7s. 6d. ; abroad, 8s. "Коон обы on application. i 


"THER POTENTIOMETER AND ITS ADJUNOTS": A Universal System of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Trios 6s., 
post free; abroad, ба, 6d. Digest post free | 


“Моттев Powm AND Gearing FOR ELBOTRICAL МАОНТИЕВТ.”—В 
E. Tremlett Carter, O.E., M.I.E.E. Price 12s. 6d, post free; гоа 
13s. 6d. Prospectus post frae. 


IN THE PRESS. 
“ Тив Ківотвіо Аво.”—Ву Mrs. Ayrton. 
‘Tue MANUFACTURE OF OARBONS FOR ALL ELBOTRICAL PURPOSES.”— 
By Francis Jehl. ЧИ | 
“ ELEOTROMAGNETIO Тнновү.” By Oliver Heaviside. Vol. II. 
eo BATTERIES, THEIR DSI AND MANUFACTURR."— By E. J. 
е, ; 
‘‘Prorary ВАТТЕВШЕ: THA CoNsTRUCTION AND Usr.”— By W. В 
per. 
" PracricaL TgLEePHONY."— By Dane Sinclair and F. C. Raphael. 
"THE ELECTRICIAN’ WIREMAN’ POCKET-BOOK.” 
"The Electrician” Electrical Trades’ Directory and Hand- 
book.—A.n important announcement in connection with the 1899 
issue of the “ Big Blue Book " will be found in an advertisement 


on another page of the present issue, to which our readers will 
please refer. | 


TENDERS INVITED. 


The Leeds City Council require tenders for the supply of under- 

ground conductors, switehboards, &o., in connection with the 
extension of their electric tramways. Additional particulars are 
given in an advertisement elsewhere. Plans and specifications 
may be obtained from the city engineer, Municipal Buildings, 
Leeds, or from Messrs. Hopkinson and Talbot, 26, Victoria-street, 
Westminster, S.W. Tenders, addressed to the town clerk, must 
be in by 10 a: m. of the 29th inst. 


The Committee of Visitors of the Cumberland and Westmoreland 
um invite tenders for the supply and erection of an electric 
tell-tale clock, with 30 stations. Further particulars can be had 
from the Medical Superintendent and tenders must be sent in to 
the Committee, Garlands Asylum, Carliale, not later than 2nd Jan. 

next. Some further particulars are given in an advertisement. 


The Glasgow Corporation invite tenders for providing and erecting 
generating plant at one or other of their new electricity works, 
including two 200 т.н.Р., two 400 1.H.P., three 1,100 1. H. . and 
two 2,200 1 m.P. engines, with dynamos and condensing plant. 
Copies of specification, &o., may be obtained from the city elec- 
trical engineer (Mr. W. A. Chamen), 75, Waterloo-street, and 
tenders must be lodged with the town clerk (Sir J. D. Marwick), 
City Chambers, Glasgow, by Saturday, Jan. 21. Some additional. 
particulars are given in an advertisement. 
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The Corporation of Sunderland redu tenders for the supply 
of three 125 kilowatt, direct current, high speed, steam dynamos. 
Tenders to the office of the town clerk (Mr. Fras. M. Bowey), by 
noon, 30th inst. . . 


The Corporation of Dublin invites tenders for the supply of a 
high-tension single pole switchboard. Tenders to Mr. Henry 
Campbell, City Hall, Dablin, by 10 a.m. of 28th inst. 


The Corporation of Burnley invite tenders for the supply and 
delivery of underground cables. Tenders to Town Hall, Burnley, 
by Jan. 10, HA 

The Edinburgh Oity Council require tenders for the supply of 
switchboards and boosters for their Macdonald-road electricity 
station. Tenders to Mr. Thomas Hunter, W.S., City Chambers, 
Edinburgh, by Monday, Jan. 9, and not Jan. 2 ав previously 
advertised. See advertisement. 


The Londonderry Corporation require tenders for arc lamp globes 
and carbons for the year ending Dec. 31, 1899. Tenders to 
Sir R. N. Chambers, Kt., Guildhall, Londonderry, by 30th inst. 


The Commissioners of the Burgh of Stirling invite tenders for the 
following :—(1) Lancashire boilers, with mechanical stokers ; (2) 
engines, dynamos, pumps, steam pipes, &c., Green's economiser 
and tools; (3) storage batteries ; (4) switchboard and boosters ; 
and (5) arc lamps. Tenders to Mr. Thomas L. Galbraith by Jan. 2. 


Hull Corporation require tenders for pipes and fittings for power 
station and condensin main from dock ; builder's works for two. 
car sheds, &c.; steel roof trusses, columns, &c., for sheds. 
Tenders to chairman Works committee by 30th inst. for the pipes 
and fittings, and by Jan. 13 for the remainder. 


The Islington Vestry invite tenders for certain building work in 


connection with the extension of their electricity station at Eden- . 


grove. Tenders to the Vestry clerk, Upper-street, N., by 28th inst. 


The Cleveland and South Durham Assets Co. require tenders for 
the erection of an electricity generating station at Saltburn-by-the- 
Sea. Tenders to the architect, 59, High-street, Stockton-on-Tees, 
by 27th inst. 7 

The Tunbridge Wells Town Council uire tenders for the 
erection of telephone fire alarms within ihe borough: Tenders to 
Town Olerk by Deo. 11. 5 


Tenders are required for wiring the new buildings and other 
parts of the Castle, Winches‘er. Tenders to clerk to County 
Council, at the Castle, by the 27th inst. з 


Tenders are invited for wiring shop premises in Silver-street, 
Halifax, for the Cash Supply Stores (Limited). 

"The Shanghai Council invite tenders for a concession, for & 
period of thirty years, for the ‘exclusive right of establishing and: 
working a telephone system in Shanghai. Particulars of Messrs. J. 
Pook and Co., 8, Jeffrey's-square, London, E.O. "Tenders to Mr. 
J. О. P. Bland, Shanghai, by noon of March 81, И 

The Shanghai Council also invite tenders for а concession for 
constructing and working about 23 miles of electric tramways 
on the trolley system.. Particulars from Messrs. John Pook and 
Co., 8, Jeffrey's-square, London, Е.С. Tenders to Mr. J. О. P. 
Bland by noon of March 15, 1899. ne | 


Tenders are being invited until Jan. 4th by the Norwegian State 
Railway authorities for the supply of 3,500 porcelain insulators, 
1,000 zino cylinders and 10,000 zinc rods for primazy batteries, four 
kilometres of insulated copper wire, and 14 tons of telegraph wire. 
Tenders to the Expeditions Bureau der Verwaltung der Staats- 
Balnen, Jerntanetorvet, 8.9 Christiania. 


TENDERS RECEIVED AND AOOEPTED. 


The Coventry Electric Light Committee have accepted the tender 


of Mr. O. H. Barber for erecting five transformer sub-stations 
at £818. : 


The Watch and Lighting committee of the Aberdeen Corporation 
have accepted the tender of Messrs. Shirras, Liing and Co. for the 
electrio lighting of the'new fire engine station. 


The Douglas (Isle of Man) Town Council have accepted the 
tender of Messrs. Veritys (Limited) for wiring the municipal build- 
iugs and publio library at £312. RS 


The Bristol Docks committee have accepted the tender of Messrs. 
Willway and Sons for the wiring of their engineer's ой зев. 


The Lighting committee of the Barneley Town Council recom- 
mends the following tenders for the supply of electric lighting 
plant for acceptance: ! 

(1) Lancashire boilers and Green's economiser, and setting of same, 
W. Arnold and Co., 25,280 ; (2) Engines, dynamos, switchboard, condeneere, 
feed. water pumpe, balancing transformers, boosters, piping, tanks, crane, 
wiring! of electricity supply works, and engine, &c , foundations, Johnson 
and Philips, £8,030 ; (3) Secondary batteries and accessories, Pritchetts 
and Gold, 21,519; (4) Feeder and distributing mains (solid system), and 
(5) Potential leads, network and service boxes, and service connections, 
British Insulated Wire Co., £6,322 4s, 2d., and £110 for maintenance. 
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The Morecambe District Council have accepted the tenders of 
Thomas Parker (Limited) at £1,955 and Messrs. C. A. Parsons and 
Co. at £2,525 for the supply of additional plant at the electricity 
works. The Callender Co. have obtained the contract for low- 
tension cables. 


The Llanrwst Electricity Supply Co. have accepted the tender of 
Messrs. Calvert and Co., of Manchester, for the electric lighting 
of Llanrwst. | : 

The Shoreditch Vestry have accepted the tender of the British 
Insulated Wire Co., for supplying, drawing in and jointing the 
cable required for the Haggerston extension, at the following 
rates :—1"' conductor at 11s. 6d. per yard, 75 at 93. 4d., 5 at 
6s. 5d., and 25. at 3s. 8d. | 


APPOINTMENTS VACANT AND FILLED. 

The Carlisle Corporation require an assistant engineer for their 
electricity department. Salary £130 per annum. Also a switch- 
board attendant and two engine drivers (accustomed to Willans' 
engines) Further particulars in advertisements elsewhere. Appli- 
cations to the city electrical engineer (Mr. C. D. Burnett), James- 
street, Carlisle, by 31st inst. 


Applications are invited for the post of evening instructor in 
electric wiring at the Northampton Institute, Clerkenwell, E.C. 
Applications by Jan. 3. Further particulars from the principal, 
Dr. R. Mullineux Walmsley. See also advertisement. 

The Tramways committee of the Manchester Corporation require 
а competent engineer to assist in carrying out engineering work 1а 
connection with the permanent way. Salary £200 perannum. ‘The 
committee also require a temporary engineering assistant. Wages 
503. per week. Applications to the Chairman of the committee, 
Town Hall, Manchester, in each case, by Saturday, 31st inst. See 
advertisement. 


The London County Asylum, Bexley (Kent), require a working 
foreman engineer to take charge, under the asylum's engineer, of 
the engineering appliances, including  hes'ing, electric light, 
laundry and cooking. Salary £12. 10s. per month, and quarters. 
Forms of application can be obtained from Mr. R. W. Partridge, 
clerk to the Asylums Committee, 21, Whitehall Place, London, 
S.W., and applications have to be sent in by 9 a.m. on Wedues- 
day, Jan. 11. Some further particulars are given in an advertise- 
ment on another page. | 


The Urban District Council of St. Anne’s-on-the-Sea, Lancs., 
invite applications for the appointment of electrical engineer to 
design and superintend the erection of an electricity supply station 
and the laying of mains, and to afterwards take charge. Oom- 
mencing salary £170 a year, advancing to £200 and Ъзуопа, pro- 
1 to the success of the undertaking. Applications to 

г. Thomas Bradley, clerk to the Council, by 5 p.m: of Jan. 2nd. 
See also an advertisement elsewhere. 


The Blackheath and Greenwich Electric Light Co. require a 
secretary. Applications to the Company, 11, Charing Cross-road, 
London, W.C., by. Dec. 30. 


' BUBINESS NOTICES. 

Messrs. Warren áud Hammond, electrical and mechanical 
engineers, of Bridge-crescent, Sunderland, have dissolved partner- 
ship. The business Xill-be carried on by Mr. W. E. Hammond ia 
his own name. n n бз | 


P BAN | UPTCIES, LIQUIDATIONS, &c. 

At the London Bankruptcy Court on Monday, before Mr. Regis- 
trar Hope, Robert Martin Houldsworth, 7,. Fenchurch-avenue, 
Е.С., was examined. Gross liabilities £19,435, unsecured £19,189, 
and assets £3,909. Failure attributed to-loss in connection with 
the promotion of the British Steam Generator and Refuse Utilisa- 
tion Co. (Limited) formed to work Levett's patent for producing 
electric current from town refuse. : 

Under the failure of Edward Baldwin Pym, electrical engineer, 
late of Bar-chambers, Scarborough, the first meeting of creditors 
was held on Monday, at the London Bankruptcy Court. Debtor 
has not surrendered under the proceedings, and the meeting was 
adjourned for three weeks. 

A receiving order has been made against John Evelyn Liardet, 
engineer, 16, Hyde Park-gate, Kensington-road, London. 

The creditora of the London Provincial Electrical Oo. (Limited) 
(in liquidation) are :— 


J. Crawford ............... Ете £3,965 | S. J. Dixon and Co.. £20 
E. McLaughlin ............... 175 | Birmingham Accessories Co. 19 
L. G. Russell... 175 | Binney and Son € 18 
Н. S. Blaydea .................. 175 | Braulik and Co. ............... 17 
Birmingham Brass Foundry. 146 Rhodes and Co. ............... 14 
Ellis and Ward | ............... 58 J. Sykes cds ТА 
Paddison, Son and Co. ...... 57 | Beanland and Perkin ..... ... 13 
W. T. Glover and Co 57 Bayliss and Co 13 
— Spooner q 26 A. R. Dean (Limited)........ 132 
Crompton and Co [f: 25 British Insulated Wire Co. 10 
Gilman and Son ............ iv 2l a . on ae z 


Debtor is said to be at Monte Carlo. . 


Lionel Riley, trading at 10, Throgmorton-avenue, E.C., and 168, 
Upper-street, Islington, N., London, as L. V: Riley and Co., 
engineers and electricians, and at 2, Holloway-road, N., as the 
Highbury Art Metal Co., has ‘‘found it necessary to place his 
financial matters in his solicitor’s hands.” A meeting of creditors 
is to be held at the Guildhall Tavern, London, E.C., on Wednes- 
day, 28th inst., at three o'clock. Messrs. Harries, Wilkinson, and 
Raikes, 38, Nicholas.lane, E.C., act in the matter. 


At a meeting of Pearson's Automatic Fire Indicator Co. (Limited), 


on Nov. 24, it was resolved to wind up the company voluntarily, 
Mr. K. L. Skinner is liquidator. 


Patent Amendments.—Notice is given in advertisements else- 


where that Mr. F. G. W. J. Adams has applied for leave to amend 


specification of Letters Patent (No. 19,431 of 1897) for improve- 
ments in or relating to electric lamps," and also specification of 
Letters Patent (No. 11,526 of 1891) for ‘‘improvements in and 
connected with portable electric lamps and primary batteries, and 
lenses for deflecting light to be used therewith." Mr. A. R. Adams 
proposes to amend specification of Letters Patent (No. 3.831 of 
1897) for improvements in or relating to electric batteries." Mr. 
С. W. Н. Adams proposes to amend specification of Lettera Patent 
(No. 7,696 of 1888) granted to Theophilus Coad for an improved 
portable incandescent electric safety lamp." Notices of objection 
must be lodged in each case by Jan 14 next. 


Plant for Sale.—As elsewhere announced, the plant, machinery 
and stock of electro-plating and eleotric lighting works, in Black- 
burn, are for sale. 


Award.—A bronze medal has been awarded to the Stewart 
enclosed arc lamp at the Turin Exhibition, 1898. This was, we. 
are informed, the only medal awarded to enclosed arc lamps at the 
exhibition. 


Refuse Destructors and Forced Draft Boiler Furnaces.—The . 
Horsfall Furnace Syndicate (Limited) has established a London 
office at 36, Great George-street, Westminster. The firm have at 
the present time in hand a number of important contracta for the 
supply and erection of refuse destructors for the Corporations of 
Ashton-under-Lyne, Huddersfield, Ramsgate, West Hartlepool 
and St. Heliers, Jersey ; the County Councils of Lanarkshire and 
Cheshire, the Vestries of St. Luke’s and Fulham (London), Strand 
Board of Works, the Pembroke Commissioners (Dublin), the 
Metropolitan Asylums Board, H.M. Government, and the Irish 
Board of Works. Most of these contracts include complete steam- 
raising plant for use in connection with public electric light and 
power stations. D . 


Calendars.—The Indo-European Telegraph Co. send а handy 
hanging sheet calendar with tear off pad for 1899, which gives the 
tariffs for messages over the company’s system : 


Exports of Electrical Apparatus апа Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Dec. 14 to 
Dec. 20, with the ports of destination :— | | 

Australasia— Adelaide, £33; Auckland, £223 ; Brisbane, £129 ; Hobart, 
£103 ; Launceston, £60; Melbourne, £360 (telegraph wire); Perth, £49 ; 
Sydney, £1,665; Wellington, £628 (including £579 telegraph material). 
Belgium Antwerp, £65 ; Ghent, £195 ; Ostend, £36. British (ишта — ` 
Demerara, £10. Burma—Rangoon, £92. Canada—Halifax, £27. Ceylon— 
Colombo, £79. China—Shanghai, £177 (including £147 telegraph 
material). Denmark—Copenhagen, £23. Egypt —Suez, £516 (telegraph 
apparatus’. France—Boulogne, £60. Germany—Hamburg, £120. Gw- 
raltar, £82. Holland — Amsterdam, £55. India—Bombay, £240 ; Oal“ 
cutta, £845. Malta—£223. Norway—Christiania, £45, South Africa — 
Cape Town, £144; Chinde, £16; Durban, £29; East London, £361 ; 
Port Elizabeth, £95. Spain—Vigo, £45 (telegraph apparatus). Straits 
Settlements—Singapore, £117 (telegraph material). United States—New 
York, £36. Total, £6,983, against £21,435 in the corresponding week 
last year (Dec. 15 to Dec, 21). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Accrington.—The General Purposes committee having approved 
the electric lighting and refuse destructor scheme, the Town Council 
will at its next meeting be asked to proceed with the scheme at once. 


Asylum Lighting.—The Natal Government Asylum has been 
provided with an electric lighting installation. The capacity of the 
plant is about 300 16-c.p. incandescents. The work was executed 
under the supervision of Mr. Oswald Swete. 


Barnsley.—The Town Council on Tuesday accepted tenders for 
the supply of electric lighting plant and for the erection of elec- 
tricity supply buildings. | 
. Bangkok. —The Union Elektricitäts Gesellschaft, of Berlin, has 
acquired the works and undertaking of the Bangkok Electric Light 
Co., and the concession has been prolonged for 40 year. 
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Belfast.—At present there is an equivalent of 35,004 8-о.р. lines, of a total length of over 370 miles, amongst which is an 


lamps connected to the electric light mains, and applications are in | electric line from Milan to Lecco. 


hand for 5,649 additional lamps. 


Bermondsey (London).—The Vestry will oppose the application 
of the County of London Company to Parliament for power to lay 
trunk mains through Bermondsey. The districts affected by the 
saan rl proposal are Bermondsey, Deptford, Lambeth and 

wisham. 


Blackburn.—The Corporation have agreed to join with the 
Darwen Corporation in purchasing the steam tramways connecting 
the two towns. The purchase price is £48,600. The line will be 
equipped for electric working. 

Blackpool.— Various extensions of the tramway system are to 
be carried out at an estimated expenditure of £70,000. The 
scheme, which affects all the principal thoroughfares in the town, 
was sanctioned at a special meeting of the Town Council on Mon- 
day, when it was decided to obtain a Provisional Order for carrying 
out the work. 

Bolton.—The Lighting superintendent has been instructed to 
repare a comparative statement of the cost of lighting the streets 
y arc lamps and by gas. This is the outcome of a proposal of the 

Electricity committee to adopt arc lighting in the principal streets 
of the borough. 


Brentford.—The Middlesex County Council are taking steps to 
obtain clauses excluding Brentford and Kew county bridges from 
the operation of the proposed Brentford electric lighting scheme, 
ка рву threaten opposition to the application for a provisional 
order. 

Brighton.—The Town Council have increased the salary of the 
mains superintendent (Mr. Fowler) from £3. 10s. per week to £225 

r annum, rising to £250 at the end of 12 months. The salary of 


т. Tapper, inspector of house fittings, has been increased from: 


00s. per week to £175 per annum, rising toa maximum of £250 per 
annum. The salary of the chief clerk (Mr. Joyce) has been 
increased from £2. 10s. per week to £150 per annum. The 
1 of the appointment of a deputy-manager to take charge of 

e undertaking in Mr. Wright's absence or illness has been 
postponed. 


Bury St. Edmunds, —The Lighting committee have formulated 
& modified electricity scheme, and the Local Government Board 
are to be asked to sanction a loan of £14,000 for establishing works 
for supply of current in the compulsory area. 


Camborne.— The Town Council have assented to the application 
of the Camborne Electricity Supply Co. for & provisional order, 
reserving the usual purchase rights. 


Carlisle.— The Carlisle Corporation have offered to supply 
Messrs, Cowans, Sheldon and Oo. with electric current for power 
purposes at 2d. per unit for the first 100,000 units per annum, and 
а sub-committee has been appointed to fix the price in the event of 
more than 100,000 units per annum being required. 


Chatham.—Mr. Jobn Hewett (of Harrap, Hewett and Duffield), 
consulting engineers, has been appointed consulting engineer for 
the electric lighting of the new town hall and municipal buildings. 


Chester.—A Local Government Board enquiry was held here on 
Friday into the application of the Corporation to borrow £20,000 
for electric lighting extensions. The Town Clerk stated that the 
electric lighting undertaking had been remarkably successful, in 
fact he asserted that this undertaking was the most successful in 
the county. There were numerous applicants for current and the 
city electrical engineer (Mr. Е. Thursfield) had been instructed to 
report upon the estimated cost of the extension of the cables into 
various districts in the city. It was therefore absolutely necessary 
that the money asked for should be obtained to enable the work to 
be proceeded with. 


Cork.—There seems to bea friendly rivalry between the various 
religious denominations as to the introduction of the electric light 
into aig respective places of worship, several of which are already 
wired. 

Devonport.—A special meeting of the Council is to be held to 
consider à proposal to purchase the undertaking of the local 
tramways company. 

Dublin.—In deference to the wishes of the Corporation the 
Dublin United Tramways Co. have discontinued the use of trailer 
cars within the city. 

Ealing.— The District Council have instructed their electrical 
engineer to prepare specifications for two additional 500 н.р. steam 
alternators and other extensions of the electricity works. "The 
estimated cost of the extensions is £14,700. А. 


Edinburgh.—The Simplex Electric Conduit Syndicate have sub- 
mitted a proposal to the Town Council for introducing their system 


of electric traction on the Edinburgh-Portobello tramways. . ! 


Electric Traction in Italy.—The Italian Ministry for Public | 


Works recently decided to construct a number of secondary railway 


The concession for constructing 

this line has been granted to the Electrical Trust, which is backed 

by Messre. Ganz and Co., the Hungarian Credit Bank, the Berlin 

1 7 Elektricitäts Gesellschaft, and the Banca Commerciale of 
an. 

Epsom.—A special meeting of the Town Council will shortly 
consider a recommendation that Mr. W. Hawtayne be 
appointed to prepare plans and estimates of an electric lighting 
scheme for the district. 


Glasgow.—An agreement has been entered into by the Glasgow 
Corporation with the Partick authorities for a transfer of the Par- 
tick provisional order (1893) and a sub-committee has been 
appointed to arrange, if possible, terms for the purchase of the 
undertaking of the Kelvinside Electricity Co. 

The Tramways sub-committee recommend that, owing to the 
difficulties presented locally to the adoption of the conduit system, . 
especially in consequence of the nearness of the roof of the Central 
Railway tunnel to the street level, it is inadvisable to experiment 
with the conduit system in Glasgow. It is recommended that the 
conversion of the whole of the lines from horse traction to the 
trolley system be proceeded with as soon as possible. 


Gloucester.—A Local Government Board inquiry was held on 
Wednesday into the application of the Town Council to borrow 
£50,000 for electric lighting purposes. The consulting engineer 
(Mr. Robert Hammond) submitted details of the scheme, to which 
there was no opposition. The works аге to be erected on the Bear- 


land estate. It is intended to erect 36 arcand 286 double 16-c-p. 
incandescents for public lighting, besides supplying current. for 
private lighting. The total public lighting estimated for is 158,950 


units, and for private lighting 187,500 units, or a total of 346,000. 
units per annum. The estimated revenue is—for private lighting, 
£3,906 ; public lighting, £1,987 ; meter rentals, £150. The total 
working cost is estimated at 1:854, per unit, £2,670, or a gross 
profit of £3,375, which, after deducting charges on loan and sink- 
ing fund (£2,426. 5s.), leaves a margin of £946. 15s. 

Grays (Essex).—In a preliminary report by the Council's elec- . 
trical engineer (Mr. A. H. Preece) it is stated that there would be 
no difficulty in competing with gas at 4з. 4d. per 1,000ft., even with 
a charge of 7d. per unit for electric current. The cost of an electric 
lighting scheme would be over £10,000. It is proposed to erect 188 
public incandescent lamps. The output of the proposed works for 
the first year is estimated at 48,000 units for street lighting and 
32,000 for private lighting, and the upkeep expenses are put at 
£950. im 


Greenock.—The Police Board have adopted Mr. S. E. Fedden's 
electric lighting scheme, some particulars of which were given in 
our last issue. | 


Hampstead (London).—The Vestry have authorised the Lighting 
committee to prepare plans for the extension of the electricity 
work, with a view to the provision of additional plant equal to 
4,000 H. P. The net profits of the undertaking are to be set aside 
to form a reserve fund until this reaches 10 per cent. on the 
capital outlay. 

Inquest.—The Southampton Borough Coroner (Mr. Wm. Cox- 
well) resumed the inquest on Tuesday into the death of Walter Day, 
an electrical jointer in the employment of Mesers. W. T. Glover 
and Co., who was killed on the. 12th inst., while engaged in jointing a 
cable. Deceased was about 30 years of age, and was working at 
Southampton on behalf of his company. Не was called оп. to 
repair a joint in a live high tension cable, He had no gloves, and 
accidentally touching the exposed part of the main, he: died 
almost instantaneously from the shock. The jury returned a 
verdict of ** accidental deatb," recommending that gloves should 
always be used.. | 

Light Railways.—Sir Courtenay Boyle, K.C.B., on Monday 
heard the objections to the confirmation of the order of the Light 
Railway Commissioners to construct a light (electric) railway from 
the Portsmouth tramway terminus to Cosham, Horndean and 
Portsdown Hill Mr. Balfour-Browne, Q.C., appeared for the 
objectors (the London and South-Western Railway Co.),. and 
suggested that the promotera should be compelled to, construct a 
bridge over the South-Western line at a cost of between £3,000 and 
£4,000. Judgment reserved. 

Application is to be made by the Reigate Corporation for the con- 
struction of a light (electric) railway between Reigate and Redhill. 


Limehouse (London).—The question of applying for a provisional 
order had been under consideration of the District Council, but the 
matter has been further adjourned. 


Lincoln.—A sub-committee has been appointed to confer with 
the Tramway Company on the purchase of the tram lines, and also 
as to the desirability of adopting electric traction. 

London City Lighting Contracts.—Mr. Alpheus Cleophas 
Morton, common councittor of the City of London, notwithstand- 
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ing that he has had time to seriously consider his statement before 
the Streets committee that the contracts for the lighting of the 
City of London are ‘‘ null and void," as late as Tuesday last repeats 
his opinion in a letter addressed to the daily press on the subject 
of a reported conference between the City authorities and the City 
of London Electric Lighting Co. 

London County Council.—At Tuesday's meeting it was 
announced that the Treasury had sanctioned loans of £11,020 
and £10,000 to the Vestries of Hammersmith and Newington 
respectively. | 

The Establishment committee of the Council has been authorised 
to expend £450 in the erection of an electric lift. It was announced 
that the cost of electric power would be considerably less than that 
of hydraulic power for working the lift. 

The Fire Brigade committee reported that in February last the 
Council accepted the offer of the Post Office to provide portable 
telephones on fire alarm posta, to enable firemen to use the appa- 
ratus for the transmission of telephonic messages, and that their 
chief officer (Commander Wells) had singe obtained provisional 
protection for an improved appliance to effect this object. The 
trials made of the apparatus had been very satisfactory. The 
chief officer has suggested that extended trials shall be made, 
and the Post Office have notified their willingness to fit fire alarm 
posts with mierophones and plug holes for telephones and to 
provide plug holes in the corresponding indicators in the fire 
stations for an annual rental of £31. 15s. per 50 posts. The 
comm ttee were authorised to enter into an arrangement with the 
Post Office to this effect. 

Mr. Benn, Chairman of the Highways committee, stated that 
the Nottingham Corporation had refused to release Mr. Alfred 
Baker from his en ment for six months. Meantime, a sub- 
committee of five members of the Highways committee has been 
appointed to carry on the business, the sub-committee consisting 
of Sir John Hutton, Ald. Hubbard and Messrs. Westacott, Parker 

Messrs. Bonn, Parker, Beachcroft, Dickinson, Johnson and 
Thornton were appointed to represent the Council at the telephone 
conference at the Guildhall, London, convened by the City 
Corporation. 

The Parliamentary committee recommanded ‘‘that tho Parlia- 
mentary committee be authorised to seek powers in the next session 
of Parliament, either by a separate bill or by the insertion of pro- 
visions in the General Powers bill, t? enable the Council to use 
electrical traction on all or any of its tramways, and for that purpose 
to reconstruct the tram lines, and erect and place in, under, or 
over the roads such apparatus as may be necessary." The recom- 
mendation was approved. 


Lowestoft.—Mr. W. О. C. Hawtayne has been instructed to pre- 
pare a report for the Town Council on the question of the supply of 
current to the Light Railway Company. 


Llandudno.—The Great Orme Tramway Syndicate have decided 
to accept the offer of a London syndicate to purchase their under- 
taking and to introduce electric traction. 


Llanrwst.—The work in connection with the electric lighting 
scheme for this town is to be proceeded with imm diately. 


` Marylebone (London).—The Guardians have accepted the 
recommendation of the Workhouse committee to advertise for 
tenders for the electric lighting of the front blocks of the work- 
house. The estimated cost is £1,200. 


Moss Side.—The District Council have been informed by the 
Manchester Corporation that a supply of electric current for the 
Moss Side district will shortly be available. 


Morecambe.—4At the last meeting of the District Council 
tenders were accepted for the supply of an additional plant for the 
electricity works. The draft agreement with Messrs. Stoddart and 
Со. for wiring the premises on the easy " system was considered, 
but was sent back for amendment. | 


Newton Abbott.—The Urban Electricity Supply Company, 
which is applying for а provisional order for this town, has 
succeeded in arranging terms with the District Council, and formal 
consent to the application of the company has been given. Mr. 
Handcock, of Messrs. Handcock and Dykes, acted as consulting 
engineer to the Council. | 


Paddington (London). —At Tuesday's meeting of the Vestry, the 
Electric Light committee reported that after considering their 
correspondence with the Metropolitan Electric Supply Co., unless 
the Vestry were prepared to purchase the undertaking of the 
company, no advantage would be derived from further correspon- 
dence on the subject. Col. Barchard, Chairman of the committee, 
said that while they had been empowered to correspond ‘with the 
company they had been given no powers to negociate. for the 
роо пог had any terms been mentioned upon which the 

eatry were prepared to take over the Paddington Li 
of. the company's enterprise. He thought it would now 


THE ELECTRICIAN, DECEMBER 23, 1898. 


be best that the whole subject should bə postponed until 
September next, as the Vestry could not apply for a provisional . 
order till then, when their position might be much stronger. The 
neighbouring parish of Marylebone was striving to obtain the 

ssing of a bill next session to enale them to purchase the 

etropolitan Company's undertaking iif their district, and they 
should wait to see haw Marylebone fared. Sir T. С. Fardell, M.P., 
said he thought it would be best for the Vestry to take decided 
action rather than wait months before doing anything. He com- 
plained that the Metropolitan Company had failed to carry out their 
undertaking under the provisional order as they had not erected teat- 
ing stations in accordance with their promises, When a firetook place 
some time ago at the company's Manchester-square station his lights 
went out, and he was informed by the company that he was sup- 
plied from Manchester-square, and not from Amberley-road. Also 
the company had failed to supply any public testing station in the 
parish. It was further promised that mains should be put down 
throughout the parish, and this had not been done. It was time 
that the Vestry took the matter in hand and insisted that the com- 
pany fulfil its obligations. The company's £10 shares now stood 
at £16, and if it was known that the Vestry were desirous or likely 
to purchase the undertaking the shares would go up in price. 1t was 
time they seriously considered their position in this matter, and he 
moved that the vestry should write to the Metropolitan Co. asking 
whether the obligations imposed by the provisional order of 1890 
were to be carried out and that the attention of the London County 
Council should be called to the fact that no public testing station 
had been provided by the company. Col. Blair pointed out that 
by treating the company hitherto in a civil manner the Vestry had 
obtained many ooncessions, the price for current being aslow as that 
charged by any company in the metropolis. The company had 
spent something like £200,000 in the parish, therefore, if they 
intended to buy the Company out and secure the electric lighting 
in their own hands, they must be prepared to spend at least a 
quarter of a million of money. Sir George Harris said that, with 
regard to the testing station, they did not want an arrangement, 
such as was in existence with regard to the testing of gas, as 24 
houra’ notice had to be given to the gas company of the intention 
to test, enabling the company to put on an especially good 
light so that testing was useless. Mr. Smith suggested that the 
committee should be empowered to ascertain from an expert 
valuer the value of the company's plant, &c. Mr. Hunter considered 
the company should name the price at which they were prepared 
to sell, and then the Vestry could say whether it was prepared to 
entertain the offer or not. Finally it was decided that the Vestry 
were not prepared to give the committee any further instructions, 
the committee being left to act as they consider best. It was 
decided to give the Vestry's support to the proposal of the Hammer- 
smith Vestry to oppose legislation on the lines of the report of the 
Joint Committee on Electrical Eaergy (Generating Stations and 
Supply). 

Penny Postage.— A list is published of the British colonies and 
dependencies, between whom and the mother country penny 
postage is established on and after Ohristmas Day. The list 
includes :— 


Falkland Islanda. 


Aden. | Niger Coast Proteo- 
Ascension. | Fiji Islands. torate. 

Bahamas. ! Gambia. Niger Territory. 
Barbados. Gibraltar. St. Helena. 
Bermuda. Gold Coast Colony. Sarawak. 

British Central Hong Kong. Seychelles. 

Africa. India. Sierra Leone. 
British East Africa. Jahore. Straits Settlements. 
British Guiana. Lagos. Tobago. 

British Honduras. Leeward Islands. Trinidad. 

Canada. | Malay States Turks Islands. 
Ceylon. Natal. Uganda. 

Cyprus. Newfoundland. Windward Islanda, 


The Cape is, we learn, likely to be added to the list by the 
beginning of the new year. 


Poplar (London).—The electric lighting scheme prepared by 
Mr. A. Blackman is to be discussed at the next meeting of the 
District Board of Works. The low tension continuous current 
three-wire system of distribution is recommended, and 54 5 
and 71 74-ampere arcs are to be erected for street lighting. The 
charge for current for private lighting will be 51. per unit for 
the first hour of maximum demand, 4d. for second hour, and 31. for 
all further consumption for lighting, and 3d. for the firat hour of 
maximum, and 144. for all subsequent consumption for power. 
The estimated cost of the scheme is £79,000, and application is to 
be made to the London County Council to loan this sum. 


Portsmouth. —A pplication is to be made to the Local Govern. 
ment Board for sanction to borrow a further £18,000 for electric 
light extension purposes. 

St. Luke (London).—The Vestry have decided not to oppose 
the application of the Smithfield Markets Electric Supply Co., for 


a provisional order, but the Vestry retain the right to lay their own 
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mains if they decide to establish electricity supply works. The : 
Metropolitan Electric Supply Co, have decided not to proceed PATENT RECORD. 
with their application for this district. — M | 
St. Pancras (London).—The Vestry will apply to the London | , 4 record of Applications for Patents and Patent Specifications Published 


County Council for a loan of £30,000 for certain extensions at the 
Regent's Park electricity station. The ccmmittee have been in 
communication with the Board of Trade respecting the supply of 
current to premises on the border line of the parishes of St. Pancras 
and Islington, and the Board intimate that they do not appear to 
have power to authorise the erection of overhead wires for this 
particular purpose. The matter, it is suggested, is one for arrange- 
ment. The Vestry will support the Hammersmith Vestry in its 
opposition to the powers suggested by the Parliamentary joint 
committee on the supply of electric energy. 


Shoreditch (London). —ThisV estry will also support the Hammer- 
gmith Vestry in opposing the proposal of the joint Parliament 
Committee on the supply of electrical energy depriving loca 
authorities of their present powers over provisional orders in their 
districts. The Lighting committee have received an A 
for the supply of current to the extensive factories of Messrs. 
Waterlow and Sons, printers, . It is estimated that 100,000 units 
per annum will be taken, and it is not certain that the capacity of 
the present plant is sufficient to meet this order. The Lighting 
committee recommend that Messrs. Kincaid, Waller and Manville 
be instructed to prepare a specification, in conjunction with the 
chief electrical engineer, with a view to tenders being obtained 
for the supply of two 750 kilowatt sets of engines and dynamos, 
boilers and switch gear in connection with the proposed new 
generating station. This recommendation was, however, discussed 
in private, and we are unable to report the Vestry's decision. 


Southtown (Great Yarmouth).—Messrs. Jewson and Sons, 
timber importers, bave recently put down plant for the electric 
lighting of their establishment. The installation comprises 7 aros 
and about 70 16 c.p. incandescents. The installation has been 
provided by Messrs. Whitmore and Binyon. 

Surbiton.—The Board of Trade have deferred the question of 
the онн of the District Council’s provisional order for 12 
months. 


Telegraphs in the Soudan.—It is stated that after Lord 
Kitchener’s arrival at Omdurman, the oonstruction of overhead 
telegraph lines will be begun to Fashoda and the Sobat river, also 
between Kassala, Gedaref and Sennar. 


' Bunderland.—Mr. John Е. C. Snell, A. M. I. C., M. I. Mech, E., 
M. I. E. E., has been appointed by the unanimous vote of the Corpora- 
tion to be engineer for the construction and subsequent running of 
the Corp ration tram ways, a bill for which is now before Parliament. 
Mr. Snell has to be responsible for the carrying out of the whole of 
this contract, including the permanent way and car sheds, as well 
as the purely electrical overhead and other equipment. Mr. Snell 
aleo has in hand large extensions to the present lighting station, 
both for lighting and traction purposes, and is changing the exist- 
ing system over to 440 volts. The Council have agreed to pay 
Mr. Snell 100 guineas for his tramways report, and his present 
engagement is to be terminated, and a further five years’ agree- 
ment entered into, on the following rates of salary :— First year, 
£600 ; second year, £700; third year, £750 ; and fourth and fifth 
years, £800. 

Tasmanian Customs Duties. —By the recent re-arrangement of 
the Customs' tariff of Tasmania the followingduties are now levied on 
machinery, apparatus, &c., imported into the colony in connection 
with electric light work :—An ad valorem duty of 10 per cent. on 
cables and mains, transformers, insulators, dynamos, motors, 
engines, engine fittings, boilers, engine packing, boiler composition 
and railway and tramway plant and material. 


Towyn and Aberdovey.—Col. Ruck has submitted particulars 
of a scheme for the electric lighting of these districts. The total 
expenditure entailed would be about £16,000. The scheme has 
been referred to the Towyn and Aberdovey committees for ооп- 
sideration and report. | 

Whitechapel (London).—The District Board of Works have 
appointed Mr. Arthur Wright their engineer for 5 years at a 
salary of £600 per annum, to carry out their electric lighting scheme. 


Wigan.—The Electric Lighting committee have decided to 
appoint an electrical engineer to carry out the proposed electricity 
lighting supply scheme. 


Wolverhampton.—A town’s meeting, held on the 19th inst., 
unanimously approved the bill which is being promoted by the 
Corporation. Powers are being sought for the construction of 
additional and the electrical equipment of the whole of the tram- 
ways, and also for power to wire houses and let electric light fittings, 
&c., on hire. 

Wrexham.—By a majority of two the Town Council have decided 
a oppose ^x scheme for the construction of electric tramways in 
this district. 


is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, аш NUR, W.C., from whom all information on 


the subject may be obtained. 


APPLICATIONS FOR PATENTS. 

Nore.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of commumicators of inventions, or 
where complete specification accompanies application an asterisk is suffzed. 

November 22, 1898. rH 
О. Y. Енореѕ and THe Miners’ Lamp Егвствіс LioHTIXG Co. 
(Limiten). Halifax. Improvements connected with the lighting 
of miners' and other lamps by means of an electric current. 
W. H. Hanson. London. Improvements in secondary battery 
plates, grids and the like. 
N. Н. Epcerton and A. Н. Masters. London. Improvements 
in secondary betteries.* . | 
E. T. GREENFIELD. London. 


24,593. 
24,605. 
24,641. 
24,655. 
24,708. 


Improvements in electric cables.“ 
November 23, 1898. : P 
D. S. Burxs. Glasgow. A new or improved instrument for 
interlocking railway point and signal levers-with electric block 
or train signalling switch on double lines of railways.* 
24,714. R. Hitt, Newcastle-on-Tyne. Improvements in or connected 
. with trolleys for the overhead system of electric traction. 
24,727. W. A. Puck. London. Improvements in apparatus for measur- 
ing a supply of electricity. | 
24,754. P. Prxckngy. Portsmouth. Improvements in electric traction. 
24, 747. E. Носрікр and C. V. GIRARD.’ Liverpool Improvements in or 
connected with electric sparking devices, more particularly for 
igniting devices of motors operated by explosive mixtures. (Date 
applied for under Patents, &c., Act, 1883, Sec. 103, June 13, 1898, 
being date of application in France.)“ 
M. WurLLor. London. Improved manufacture of lead plates for 
secondary batteries. | 7 
November 24, 1898. 
24,705. C. BoLLÉ. Manchester. Improved method of making insulating 
conduit tubes. (G. Brandt. Germany.)* 
24,812. R. E. B. Crompton. London. Improvements in electrical meters. 
24,855. S. Н. SHORT. London. Improvements in means for suspending 
electric motors on electrically-propelled vehicles. | 
24,843. W. C. P. TaPPER. London. A new or. improved method of con. 
necting shunt dynamos to the switchboards of electric generating 
stations. | | 
24,855. A. U. Атсоск. London. Method of and apparatus for electricall 
| transmitting orders or signals suitable for use as а ship’s telegrap 
and the like. | 
24,859. Е. R. Sus. London. Improvements in electio sparking plugs 
for explosion engines of motors. И E МЕ 
| November 25, 1698. | | 
24,872. J. ATKINSON. Cheshire. Improvements in electric dynamos and 
motors. 
24,887. T. MILLAR. Glasgow. An electric alarm clock specially applicable 
for use in public works and other institutions. | 
24,905. R. Ватев. London. Preparation of bydrocyanic acid and other 
cyanogen compounds from rhodanic acid and its salts by means 
of electrolysis. 5 E 
С. S. BRAprFoRD. Kingston-on-Thames. Improvements in and 
pertaining to lampe, gas and electric fittinga, and the like. : 
F. E. CHANDLER. Kingston-on-Thames. Improvements in electrio 
current conducting hin ; 
24,949. SiguEgNS Bros. and Co. (Limitep), London. А regulati 
former for rotary phase current or polyphase current ina 
(Siemens and Halske, Aktiengesellschaft, Germany.)* 


SPECIFICATIONS PUBLISHED. 
d eie c Specifications can now be obtained at the uniform price of 


24, 757. 


24,912. 
24,914. 


trans- 
lations. 


1897. 
27,509. Монвік. Meter for electric current. 
683. Lang. Electrical storage batteries. 


) 
28,726. BoorH. Lamp and shade holders for incandescent electric lamps. 
28,721. BoorH. Insulating blocks connected with holders for incandescent 
electric lamps. ` : 4 
28,728. BoorH. Holders for incandescent electric lamps. · 
50,848. Тїммїш. Operating railway раи by electro motors. 
1 


‹ 1 
. MEYER. Electrical lighting devices for kerosene and other burners. 
. Epwarp?. (Emanuel.) Electric batteries. 
. STEELE. Safety devices for electrical circuits. Ro 
‚811. ByNa апа BELL. Desk telephones. 
17,622. ALLIson (Lister and Chamberlain). 

. incandeseent electric lamps. 

17,984..WaRwick. Electric railways and tramways. 
19,951. SgiLER. Electrical gas-lighters. 
20,418. SHORT. Motors for electric railways. 
20,894. THe British THousoN-HousroN Co. (Ілмітвр) (Geisenhoener). 
Trolley cars for electric railways. 


Metkod of manufacturing 


20,898. Tux BRrrisu THousoN-HousroN Co. (Ілміткр) (Potter). Elec- 


tric surface contact railway systems. 
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COMPANIES' MEETINGS AND REPORTS. 


Aron Electricity Meter (Limited). 


The statutory meeting of this Company was held on Tuesday, at Win- 
chester House. Sir JAMES PENDER, Bart., M.P., presided. 

The Secretary, Mr. W. CHAPLIN, read the notice. 

The CHAIRMAN, in the course of his remarks, said : As only some nine 
weeks have elapsed since the Company was brought under the notice of 
the publie, we are not yet in a position to report anything definite as to 
the results obtained by the transfer of Dr. Aron’s business into our 
hands. Satisfactory arrangements have been arrived at for the gradual 
taking over of the business from Dr. Aron, as the purchase-money could only 
be paid as the calla on the shares fell due ; but this is a mere matter of 
detail, and is being satisfactorily carried out. Upon the Directors taking 
over the business they instructed Messrs. Price, Waterhouse and Co. to send 
one of their representatives to Berlin for the purpose of reorganising the 
books, so as to comply with the practice usual with English companies, for, 
although the present system was suitable for a private business, it would not 
have enabled the Company to watch in London, week by week, the progress 
of a business the bulk of which is done in Berliu and Vienna, and would 
not have enabled the Directors to place before the shareholders a yearly 
balance sheet within a reasonable time after the close of the financial year. 
This representative has now returned to London, having completed his 
object. We are making arrangements with the various branch managers 
in London, Vienna and Paris, for the purpose of sesuring the continuance 
of their services, and, in order to settle the respective responsibilities and 
to carry out the necessary improvements and increase at the factories, 
some of your Directora will proceed to Berlin early after Christmas. The 
Company have secured the lease of No. 46, Upper Thamea-street, which 
. they consider the most suitable place for their testing station and 
stores in London, aud, owing to its convenient situation, the 
Directora have decided to move their offices there, which means a 
saving to the Company of several hundred pounds a year. І 
have great pleasure in informing the shareholders that the business 
which has been done during the last 1l months has exceeded our 
expectations ; for instance, we are informed by Dr. Aron and Dr. Juttke, 
our Managing Directors, that the business on the Continent has kept up 
its normal steady increase, about 14,000 meters having been ordered during 
the last 11 months in comparison with about 11,000 during the preceding 
year, and the sales in England have risen from about 400 in 1897 to over 
1,800 for the first 11 months of this year. The moet gratifying feature 
of this increase does not lie in the number of metera sold, but in the fact 
that they have been placed with about 40 different central stations and 
other usera, all of whom are beginning to give us repeat orders which 
lead us to believe that & rapid development of the business and much 
larger sales may be looked for duriug the next year. The remarkable pro- 
gress of the business in England will no doubt lead very shortly to a con- 
siderable number of inquiries and ordera from the Colonies, which will 
then become an additional source of income. You are aware that the 
profits derived from the business from Jan. l this year belong to this 
Company, but, as the Company only work the business on their own 
account from Oct. 1 last, the profits resulting from the working from 
Jan. 1 to Sept. 30 will go towards and considerably increase the working 
capital of £45,000 set aside for this purpose, as mentioned in the pros- 
pectus. The profits made from Oct. 1 will go towards future dividends, 
and, without takiog into account the economies which we propose to 
introduce, and assuming only that the business maintains its present level 
and without allowing for any increase, there will be sufficient to pay àt 
least a dividend of 6 per cent. on the Preference shares and 10 per cent. 
on the Ordinary shares. 

In reply toa Shareholder, the CHAIRMAN said that the whole of the 
capital of the Company was underwritten, and about JO per cent. was sub- 
scribed for by the public. 

On the motion of Mr. MYERS, seconded by Mr. BEACHCROFT, a vote 
of thanks to the Chairman closed the meeting. 


Smithfield Markets Electric Supply Co. (Limited). 


The report of the Directors for the first year's working, ended Sept. 30, 
states that the trading account shows a profit of £759. The Directors 
found it necessary at the outset to discontinue the method of charging by 
“lump sum contracts which had previously been in force (and which had 
led in many cases to extravagant use of the current), aud to adopt the 
cistomary fixed rate per unit, based on the actual meter consumption. 
The effect of this necessary change was & loss on trading for several 
months. The Directors, are, however, satisfied that their policy was 
correct and necessary in order to establish the company's business upon a 
sound basis. A substantial increase in the price obtained per unit has 
been effected, and the total number of customers now connected 
shows a net gain upon the number connected at the commence- 
ment of the company's operations. The price charged per unit 
is still below that of any other London supply company. The work- 
ing of the station ard the conduct of the company’s business has 
been carried on in a satisfactory manner. The сов of production has 
been substantially reduced, and when the installation of the large storage 
battery (with a capacity of 2,000 ampere-hours), now on order, has been 
completed, the cost per unit will be still further reduced. As the ten- 
dency is in the direction of increased demand, and as there is a very large 
scope for increase of business in the Corporation markets alone, the 
Directors are confident that the company will be upon a dividend-earning 
basis in the second year of its operations. Applications have been made 
to the Board of Trade for provisional orders for the adjoining areas of the 


City of London, the parish of St. Luke and the Holborn district. The 
Chairman (Mr. G. H. Brougham Glasier) has been regretfully obliged to 
resign his seat on the Board, owing to the fact that the Charing Cross and 
Strand Electricity Supply Co., of which he is also the chairman, haz made 
an application (in competition with this company) for a provisional order 
for the City of London. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


CHAMBERLAIN AND HOOKHAM (LIMITED).—This company was regis- 
tered on Dec. 15, with a capital of £100,000, in £5 shares, to acquire the 
business now carried on by Chamberlain and Hookham (Limited), at 4, 
New Bartholomew-street, Birmingham, and elsewhere, to enter into an 
agreement with the said company and Joshua Brown (its liquidator), and 
to carry on the business of marufacturers of and dealers in electricity 
meters, electrical plant, machinery and apparatus, electrical engineers, 
suppliers of electricity, iron, steel and brass founders and metal workers, 
&c. The first subscribers (each with one share) are :—Arthur Chamberlain, 
J.P., John 8. Nettlefold, J.P., Miss Helen Chamberlain, Philip Hookham, 
Frederick Hookham, Richard P. Hookham and Mra. Margaret Nettlefold. 
The first Directors are Arthur Chamberlain and George Hookham. 

E. J. CLARK (LIMITED).—This company was registered on Dec. 17, with 
& capital of £2,000, in £1 shares, to acquire the business carried on under 
the style or firm of Tizzard &nd Co., to enter into an agreement with Mr. 
D. R. Buttera, and to carry on the businesa of electricians, electrical and 
general engineers, &c. 

CLAYTON ENGINEERING AND ELECTRICAL CONSTRUCTION CO. 
(LIMITED).—This company was registered on Dec. 14, with a capital of 
£40,000, in £1 shares (20,000 Six per Cent. Cumulative Preference), to ac- 
quire the business of the Clayton Foundry Co. (Limited), aud to carry on the 
business of mechanical engineers, millwrights, engine, dynamo and motor 
buildera, electrical engineers, rubber and cotton machinery manufacturera, 
&c. The firat subscribers (each with one share) are: J. P. Bedson, 
engineer; Tom Westgarth, engineer; N Le Neve Foster; G. Garner, 
engineer; J. H. Nuttall, engineer; J. R. Garner, electrical engineer; and 
C. J. E. Hall. The first directors are: E. J. Byrne, R. Le Neve Foster, 
J. P. Bedson aud G. Garner. 

ENGINEERING UNDERTAKINGS (LIMITED).—This company was regis- 
tered ou Dec. 13, with a capital of £5,000, in £1 shares (4,500 Five per 
Cent. Cumulative Preference), to carry on the business of mechanical 
and general engineers, machiniste, electricians and suppliers of electricity. 

LAND AND WATER ELECTRIC POWER SYNDICATE (LIMITED).—This 
company was registered on Dec. 6, with a nominal capital of £10,000, in £1 
shares, to acquire the business now carried on under the style of Kerbey 
Bowen, and tocarry on the business of ship, yacht, launch and boat builders 
and repairers, electricians, electrical and mechanical engineers, suppliers of 
electricity, and manufacturers of electrical apparatus. The first subscribers, 
with one share each, are:—4À. A. Cooper, E. R. Bainea, I. H. Campion, 
Е. B. Conyard, S. B. Saunders, Т. H. Greenwood, aud K. Bowen (engineer). 

NILE SYNDICATE (LIMITED).—This company has been registered with 
a capital of £50,000 in £1 shares, to acquire and develop certain conces- 
sions, grants, &c., in Egypt; to adopt an agreement made between J. Н. 
Bailey (as trustee for this company) and J. E. Liardet and F. H. Med. 
hurst ; and to carry on the business of a mining, smelting and metal- 
lurgical company, to construct and maintain rail and tram roads, gas and 
electric works, &c. 


HARRY W. COX (LIMITED).—The statutory return to Oct. 17 gives the 
nominal capital as £2,000, in £1 sharea, of which 1,505 have been taken 
up. Three sbares have been issued, with 2s. 6d. per share paid ; the full 
amount has been called on the others. 

ELECTRICAL DEVELOPMENT AND PINANCE CORPORATION (LIMITED). 
— The annual return to Sept. 1, gives the capital as £500,000 in £1 shares 
(of which 10,000 are Deferred) ; 10,477 Ordinary and all the Deferred have 
been taken up, and the latter have been issued as fully paid ; 15e. per sbare 
has been called on the 10,477 Ordinary. z 

MATHER AND PLATT (LIMIT&D).—The annual return to Nov. 15 has 
been filed. The capital is £200,000, in £10 shares, of which 15,000 have 
been taken up. Calls amounting to £9 per share have been made. 


CITY NOTES. 


— 

MEMORANDA.—Bank rate 4 per cent. (since Oct. 13, 1898). Price of 
silver 2784. per oz. (Dec. 22). Consols (22 per cent.) 1104—1104 for 
money, 110,;,—110,, for account; 23 per cent. 104—103} (Dec. 22). 
Stock Exchange Settling Days: Stocks and Shares Continuation Days, 
Dec. 28 and Jan. 11; Ticket Days, Dec. 29 and Jan. 12; Pay Days, 
Dec. 30 and Jan. 15 ; Mining Share Carry-over Days, Dec. 27 and Jan. 10. 


AFRICAN DIRECT TELEGRAPH CO. (LIMITED).—Coupons in this com- 
pany’s Four per Cent. Mortgage Debentures, due Jan. 1, will be paid at 
Parr's Bank, Bartholomew-lane, London, E.C., and the debenture register 
will be closed from 26th to 3lst inst. inclusive. | 

BRAZILIAN SUBMARINE TELEGRAPH CO. (LIMITED). — The coupons of 
this company’s second issue of Five per Cent. Debentures, due 31st inst., 
will be paid at Parr's Bank, Bartholomew-lane, London, E.C. 

CANADIAN, BRITISH COLUMBIAN AND DAWSON CITY TELEGRAPH CO. 
(LIMITED).— Letters of allotment in the £225,000 Five per Cent. First 
Mortgage Debenture stock of this company have been posted. 

OLAYTON ENGINEERING AND ELECTRICAL CO. (LIMITED).— During the 
week this company invited subscriptions for 15,000 Ordinary and 15,000 
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Six per Cent. Preference shares of £1 each, and debentures to the amount: 


of £15,000. 

PACIFIC AND EUROPEAN TELEGRAPH CO. (LIMITED).— The coupons 
of this company's Four per Cent. Guaranteed Debentures, due 31st inst., 
will be paid at Parr's Bank, Bartholomew-lane, London, E.C. 


PERTH AND DISTRICT TRAMWAYS OO. (LIMITED).— The Directors 
announce in their annual report that they have taken preliminary steps to 
enable them to adopt any system of electric traction. 

PAISLEY TRAMWAYS CO. (LIMITED).—It has been decided to extend 
until June 22 the time for confirmation of the agreement with the British 
Electric Traction Co., whereby the latter could exercise their right of 
purchase. 

ST. JAMES'S AND PALL MALL ELECTRIC LIGHT CO. (LIMITED).—The 
transfer registers of the Four per cent. Debenture stock of this company 
are closed. 

SHEFFIELD ELECTRIC LIGHT AND POWER CO. (LIMITED). А meeting 
of the sbareholders of this company was held on Tuesday to declare a 
dividend for the past year, and to authorise the voluntary liquidation of 
the company. Ald. Franklin presided, and said the Act of Parliament 
obtained by the corporation for confirming the agreement for purchase 
received the Royal assent on the 12th Aug., and they expected the purchase 
would be completed by the 51st inst. The company was, under the agree- 
ment, entitled to retain & sum of £10,267. 16s. 8d. towards the dividend 
for 1897. Of this sum there was a balance of £803. 53., which was un- 
distributed in 1897. The Company was also entitled to distribute to the 
shareholders a dividend of 10 per cent. for the year ending Jlst inst. 
Thus the 10 per cent. for 1898, added to the undistributed balance 
from 1897, gave them 14s, 114. per share upon 4,000 shares, and 
148. 9d. per share upon the remaining 10,000 shares. It was obviously 
impossible to arrive definitely at a precise figure as to the purchase 
money, because it involved investigations into transactions which were 
going on more or less from day to day, but probably the shareholders 
would feel somewhat comforted if he told them at once what would be 
the result of the division of the purchase money among them. Share- 
holders would remember that they bad the option in the agreement of 
taking £220 of 24 per cent. stock, or an alternative of £213. 8s. in cash for 
each £100 spent. It was a fortunate thing for the company that they 
took this precaution, because from one cause or another, ever 
since the agreement was negotiated, municipal securities had 
been depreciated in the market. The result was that £220 of 
24 per cent. stock was not to-day worth £213 8s. in cash. Seeing 
that they had the alternative of taking either stock or cash, the Directora 
had determined to ask the corporation to pay the £213. 88. in cash, 
instead of £220 in stock. If any shareholder felt dissatisfied with that 
arrangement, and would take his £213. 8s. to any sbarebroker for invest- 
ment, he would get considerably more than £220 per cent. in stock. On 
Jan. 4 liquidators would be appointed, who the following day would make 
their first distribution amongst the shareholders. The final distribution 
would work out that the value of each share, after paying the dividends 
declared at that meeting, would be between £17. 10s. and £18, and 
probably considerably nearer £18 than £17. 10s. "Therefore, the share- 
holders would see that they would be getting, in addition to their dividend, 
about £17. 10s., or from that to £18 per share for each £7 of original 
capital. In 1895 and 1894 they had no dividend, in 1895 5 per cent., in 
1896 74 per cent, in 1897 124 per cent., and in 1898 he supposed it 
would be about 104 per cent. In 1894, when 6,000 shares were offered 
to the public at par, only some 4,620 were subscribed of that issue. 
That showed, first, that it was an uphill struggle to fight the battle of the 


company in its infancy ; secondly, that they had overcome that struggle, 
and that the result of the Company’s labours had been such as to supply 
the Sheffield public with electric current at, he believed, a price lower 
than that in any other city or town in the kingdom ; and that they had 
also been able to divide a dividend among the shareholders larger than 
that paid by any other electric light company in the kingdom. He ven- 
tured to say that the shareholders of the company would never have avy 
occasion in looking back upon its history to regret anything that had 
happened in connection with it. The resolutions were then passed. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has 
appointed Thursday, 29th inst., as a special settling day in 7,440 Five per 
cent. £5 (£3 paid) Cumulative Preference shares (Nos. within 1 to 20,000) 
and 12,560 Five per cent. £5 (fully paid) Cumulative Prefereuce shares 
(Nos. within 1 to 20,000) of the Cullender's Cable and Construction Co. 
(Limited), 78,000 Four per cent. £10 (£2 paid) Preferred Ordinary A sharen, 
(Nos. 1 to 78,000) of the Great Northern and City Railway Co. (Limited), 
and the further issue of 22,500 £10 (£4 paid) Ordinary shares, 
(Nos. 62,501 to 85,000) of the Metropolitan Electric Supply Co. ( Limited). 
The Committee has ordered 78,000 Four рег cent. £10 (£2 paid) Preferred 
Ordinary A shares of the Great Northern and City Railway Co. (Limited), 
£100,000 Four per cent. First Mortgage Debenture stock of the London 
Electric Supply Ccrporation (Limited), and the further issue of 22,500 £10 
(£4 paid) Ordinary shares (Nos. 62,501 to £85,000), and the further issue 
of 100 £10 (fully paid) Ordinary shares (Nos. 1 to 100) of the Metropolitan 
Elcetrio Supply Co. (Limited), to be quoted in the Official List. Applica- 
tion has Leen made to the Committee to appoint a special settling day in 
and to grant a quotation to £130,000 Five per cent. Debentures of the 
Costa Rica Electric Light and Traction Co. (Limited), and to allow the 
further issue of 5,403 £5 (fully paid) Ordinary shares (Nos. 484,598 to 
490,000) of the National Telephone Co. (Limited) to be quoted in the 
Official List. 

WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).— This 
company's traffic receipta for the week ended Dec. 16 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Co., Limited) were £2,932. 


WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).—The esti- 
mated amount of the traffio receipts of this company for the half-month 
ended Dec. 15 is £2,579, against £2,240 in the corresponding period of 1897. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


f Week 8 AGGREGATE. 
oe ended 8 Inc. 
5 weeks Amount. or Dec. 
1998 | £ £ £ 
*B ham Tramways.| Dec. 17 | 5,817 25 she T 
Blackpool Corpo ration... „ 15 | 119 37 | 16,062 |+ 2,570 
pool an t- 

. „ 17| 139| — 2 14 
Bristol Trams & Carriage ., 16 2,550 + 187 24 71,758 + 8,400 
City & South London Ry. „ 18 1.080 .. | 25 24,834 + 772 
Dover Corporation .....| „ 17 139 + 30 37 6,858 128 
Dublin United (Southern ve ДЕТ M" m is 
Liverpool Overhead Rly.) „„ 18 1,324 + 18) 25 38,379 |+ 3,159 
“Sheffield Tramways....... „ 18 | 1,255 |+ 261 50 51,412 |+ 2511 
South Staffs. Trams. „ 16 603 ＋ 38 50 31,553 12 


ELECTRICAL COMPANIES’ 


Do. 


SHARE LIST. 


BUSINESS DONE 


| Previous Price ВАТЕ PER 
PRESENT! ANOT "T TAS | МАМЕ, WEEK'S PRIOE ednesday, | CENT. DIVIDENDS DUB, DURING WEEK 
[OU 7. SHARE. DEND. | Dac. 14. Deo. 21. YIELDED. i ENDING DEC. 21. 
ELECTRICITY SUPPLY COMPANIES. | & s. d. Highest | Lowest 
f. 10 Vs Bournemouth and Poole Electrioity Supply Ord. 11 11 11 11 РА - e ae 
6,000 10 81 Do. 4j per Cent. Oumulative Pref. .... 1 п 109 11 4 4 0 BS $i Ра 
$u, o 6 30 | Charing Cross & Strand Blectricity Supply Oorp. .. п 14 1 316 0 | Febeuary & August i ia 
90,000 5 2/8 М per Cent. Preference ...... „=. 6 6$ 6 8958 ў a : bi 
451.00 5 Electricity Supply Ordinary i 98 0 9 10 8 0 0 | March ~~... 95 od 
& 0,00 tnak X |* Do. x Debenture Stock (red.) - . Id 116 117 118 115 818 8 | June and — " 
$1,200,€(| $1,000 b Chicago n 1st Mort.5% SOyearGoldBonda(red)} 108 106 103 10 415 8 ži 85 " 
50, U. av b / of London Bleo. Lighting Ord. 40,001 to 90,000 24 28 22 M 6 4 2 | February & August 2 ё 21 
10,000 jn 1/9 Ordinary 90,001 to 100,000 .............„| #3} Bd 30 93 " РИ 22 21} 
60,0 0 10 0x Do. 6% Cumulative Pref. .......———.. 16 164 16) 16 811 9 | January and July 151 
81. , 0 ock èx |* Do. 6% Debenture Stock (red.) —— 197 18: 197 121 816 1 June and ber 118 1273 
80, 00 10 ec County of London & Prov. Ord. (fully paid, 12} 18 12)  13j = - is - 
10,000 10 ee Do. (£3 paid) о. 0882800088006 оо 06088800 6S ы оо Oe 10 11 10 11 ee D d D d -- 
2 1,00 lu Do. 19 ulative Preference ........ -...- 143 164 14. 14 4 0 0 | March & September - = 
15,660 6 6 House-to-House Electric Lighting Supply Ord. 9 10 9 10 200 s M - 
1,000 5 8/6 Do. 7 per Cent. erence ...... an cece ne 9) 10) 9 10) 8 6 8 | March & September 912 - 
15,000 6 10% Kensington and Knightsbridge Ord. ............ 18 14 18 14 818 7 ee ar - 
10 000 6 ex Do. 6% lst Pref............. S CERA AR E V P 81 73 813 9 | January and July .. ae - 
110.00 8 85 London Blectric Supply Ordinary = ~ = = = = =. 11 8. 8 x - 8} - 
48 1:0 5 aub Do. erence сю mo & SN NENNEN «e сю ею 0 o 6 04 6 — еэ Ы ee 
061, t0r 19 6/0 | Metropolitan Electric Supply. — ә 17) 18) 171 18 8 410 | April and October. 19, 17§ 
A '0]| Mook | 43x Do. b. Stock Mortgage 117 121 117 121 814 9 | June and December 118} — 
75,010 1 as Rand 0 со «6 ( Qm vo 00 CD CO €U OD CD € Pe toe aw oe à 1 i ц | ы =æ = ee 
& | 5,00 Stock 5 River Plate Elec. Lt. & Tr’ct’n, Ltd., 5 1st Mor. Deb 83 98 88 98 5.8 1 - - - 
1:0,000 | 9100 $1 | Royal Electric Company of Montreal Shares . xd, 156 160 159 155 ЖЕ m ps 
111,900 100 4X * ah 186 ort. Debs. оо ог овоо ое an a Cb аз 104 106 104 106 4 6 0 April and Oct ber.. aD ee 
51,960 6 6/0 | Bè. James and Pall Mall Electric Ordinary .... 16 17 16 17 414 2 & August = as 
31,000 5 8/6 Do. 7 per Cent. Preferenos ==. 9 10 9 10 810 0 " " - „ 
0,000 Stock 4% |" Do. 4 Cent. Debenture Stock (red.) .... 105 108 105 108 815 6 | Juneand December „е P 
66,000 5 a South London Electric Supply Ordinary (£3 paid). 9% 5 , 3 8 т ee 211 2} 
19.900 5 50 Westminster o Supply Ordinary = æ ==- 16 17 15 16h. | 818 9 | March & ber 163, 10 
18,848 6 952 Yorkshire House- to-Hou ss d t | | si 8 8 2 6 | February and July.. os - 
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PRESENT AMOUNT | es | 
ОЕ | DIVI- 
N xad SHARE. | DEND. 
£124,400 100 4x 
25. 10 ^ 
£125,00C 100 5% 
£905,560} Stock 15.0 
204% Stock | 5/0 
180,000 10 5 
275,000 100 5 
10. 000, 000 $100 $1 
£1,:32,523| Stock 4% 
16,000 10 8/0 
6,000 10 1¢/) 
12,981 b 2/0 
$,000 5 10/0 
480,000 50 44 
60,710 20 8 
£120,000 100 44% 
21,000,000] Stock ә 
1,295,000] Stock 17/6 
61,432,268] Stock B 
489.900 100 b 
£500,000 | Stock E/9 
250,000 10 
£520,000 | Stock a 
£16,200 100 5 
£64,400 100 5% 
485,100 100 6% 
£46,600 100 5% 
£800,000 100 4 
4200,000 25 ^ 
180,227 10 19 
180,042 10 6% 
150,000 10 5/0 
4150,000 100 57 
£97,800 100 41% 
17,000 25 12/6 
£100,000 100 6 
£100,000 100 4% 
11,889 8 4/0 
8,881 |8100 Cert.| 6% 
15,609 10 - 
4200, 000 100 5x 
B0, 21 X 
4150,000 100 4% 
88,821 10 1/6 
84,568 10 60 
4,669 10 60 
£80,000 100 5Y 
64,269 15 50 
88,199 7 3,9 
£889,521 Stock 4% 
1,168,000 | $1,000 7% 
8,1 100 64 
44,000 26 4/0 
224,850 10/0 ltd. 
28,000 5 4 
484,697 b 0 
15,000 10 6 
15,000 10 6/0 
250,000 b 2/6 
1,829,471 Btock ny 
171,504 1 4 
58, 5 6/0 
4161, 788 Stock 6% 
90,000 2 1/23 
90,000 2 1/24 
2125, 000 Stock 4 $ 
£50, Stock 
£20,000 5 5/0 
£90, Stock 44% 
800,000 1 9? 
50,000 1 wd 
50,000 1 7} 
82,038 8 — 
£82,850 100 Б 
99,261 8 „ 9 
17,188 b 8/1 
4194,028 Btock 4% 
17,400 b b% 
110,000 2 1/23 
25,000 3 2/2? 
£111,100 | Stock | 4% 
1,196 1 шы 
12,500 10 8,0 
. 8,000 10 7/0 
£50,000 ! Btock 44 
10, 10 5 
800,000 100 4% 
57,860 19 12/0 
£150,000 100 6% 
£*0,000 b 4/0 
430,000 5 8/0 
£100,000 | Stock 44% 
12,000 10 „ё 
25,000 10 67 
25,000 10 6% 
£90 410 Stock 44 
80,000 10 e 
10,000 10 2/44; 
£35,250 10 5/0 
178 303 10 1/93 
£580,000 | Stock 217 
22,500 10 cis 
9,951 10 5% 
4157,701 Btock 4 
90, 10 67 
10,000 10 67 
270,000 Stock 447 
87,060 10 3 
10,000 10 of 
125 000 Btock 4% 
20,000 b . 8,8 
£540,000 | Stock 8% 


* Do 5 


* Do. 
* Do. 


NAME. 


erred 
Brazilian Submarine 


Do. 


10 per Cent. Cumulative тас — 


Direct uniter States Cable 


Direct West India Cable 44% Reg. Deb. (red) . 
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Tun conflict between local authorities and companies, which 
has been so marked a feature of electric supply affairs during 
the closing year, threatens shortly to break out again with 
intensified vigour. A premonitory symptom is а species of 
newspaper skirmish whieh is now being conducted in the 
interests of the local authorities, who are fond of posing as 
а very much aggrieved party in the strife. We have on а 
former occasion remarked the curiously opposite interpreta- 
tions which these authorities give to the word monopoly 
according to its association with themselves or with company 
undertakings. | 

Warez not hesitating to open up rate-aided competition 
with company undertakings, local authorities are raising a 
foolish and illogical protest against the various schemes that 
are being projected for the distribution of electric power over 
very large areas, each area embodying the spheres of influenee 
of several petty authorities. There can be no doubt that this 
method of distributing power is far cheaper than by the erec- 
tion of a number of small isolated networks, each with its 
separate generating station. Equally certain is it that such 
а concern will be better managed by a company than by а 
caucus formed out of a number of petty local authorities. 

— — : | 

Tue fixed rental system of charging for electric light 
has, after a lengthy trial, ceased to find favour with the 
Directors of the Smithfield Markets Electric Supply Co. (Ltd.). 


At the first ordinary general meeting, held on Friday 
last, it was announced that the plain and simple method 
of charging by meter would henceforth be used. On а 


333 | blackboard, or on paper, and among symbols for constant 
capital and variable costs and revenue, &c., an equation 


showing the superiority of the rental system may appear 
convincing ; but when the indeterminate coefficients of human 
wastefulness, indifference and sheer cussedness ” are put into 
the calculation, it is generally found best to make the con- 


sumer pay according to what he actually consumes. 


We do not intend to convey by the foregoing remarks that 


the tariff should be always а fixed rate of so much per unit, 


whatever the consumption. The Wright maximum demand " 
system is, in many localities, a far better method of improving 
the magnitude and fruitfulness of the revenue; but then, Mr. 
Waiaut’s system is merely a device for ingeniously turning 
to the account of the electric supply business those indeter- 
minate coefficients of human nature which the theoretical 
mind is apt to ignore. СОН | 
— 

Ix the concluding portion of Mr. Gm RN series of articles 

on The Commercial and Business Aspects of Municipal Elec- 


tric Supply,” published in this issue, the subject treated is 


not an engineering one, and consequently is often overlooked 


by those managing electricity supply undertakings. It is, of 


course, not the duty of the supply authority to sell. fittings 
or apparatus for consuming the electrical energy furnished, 
although in some cases it may hire out these; but on the 
other hand more influence is required than that exerted by 


wiring contractors to secure new consumers and to introduce 


various applications of eleetricity which are profitable, espe- 
cially to the central station. For such purposes the efforts 
of the canvasser may well be supplemented by a show-room 
which can, as Mr. Gmgixds suggests, most suitably be com- 
bined with an inquiry office, and his views as to its equipment 
and management may be read with advantage. 
, —— "n | | | . 

WHENEVER а new application of scjence is brought to the 
notice of the publie, it is followed by & number of crude sug- 
gestions as to its further possibilities, put forward with no 
regard to detail and oblivious of any constructive or commer- 
cial difficulties which may stand in the way of their adoption. 
These are for the most part put forward either by the non- 
technical press or by those eranks and amateurs whose futile 
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desire it is to act as lay-helpers to the engineering and scien- 
tific professions. Occasionally, however, a scientist or engi- 
neer of repute will be carried away by his enthusiasm over a 
new invention, or by his desire to have his name associated 
with it, and will publish schemes for the future benefit or 
destruction of mankind, whose fulfilment, if not utterly 
impracticable, must at all events be several years distant. As 
such we may characterise Mr. TxSIA's recent propogal to 
transmit energy usefully at high pressures through the upper 
strata of the atmosphere, and his system of gutomatically 
manipulating torpedo boats with the assistance of Hertzian 
waves. The unfortunate part of these fantastic proposals is 
that they encourage other people to rush into print, in the 
desire to “ go one better.” Thus in a recent issue of the 
Electrical Engineer of New York, Mr. Franx J. Spracue 
describes—apropos of Mr. Tesla’s torpedo boat idea, 
although the connection is hard to find—a suggestion 
for the utilisation of atmospheric electricity, which he 
made 17 years ago when a midshipman on board the 
training ship Minnesota.” FnaxEL 'S kite is replaced 
by a balloon, fitted with collecting points, and the cable which 
keeps the balloon captive is connected to the primary of a 
transformer whose other terminal is earthed. The secondary 
of the transformer is connected to a regulator and to “ trans- 
lating devices,” which are apparently expected to furnish a 
utilisable form of electrical energy. The nature of these very 
necessary devices is not explained. 
d — td" . —ä—ä—— 
Cable Interruptions.— Date of Interruption. 
Para— ham Nov. 15. 1898 


Opening of Lincoln Municipal Electric Supply Works.— 
The new electric supply station of the Lincoln Corporation 
was formally inaugurated last Friday. 


The Recent Gale and the Telephone Wires.— We аге glad 
to record that Tuesday’s serious gale caused practically no 
disturbance to the lines of the National Telephone Co., 
there being only one or two instances of standards being 
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Errata.—In Mr. Jehl's article in our last issue, the 18th 
and 19th lines from the bottom of the left-hand column of 
p. 808 should be transposed.——In the abstract of Dr. Kall- 
mann's Paper in the pages immediately following, the letter e 
has been printed throughout in the letter-press, in place of p. 

Fire- Alarm Telephone Service in New York.— We hear 
that arrangements have been completed for a fire alarm tele- 
phone service in New York City. "Telephones will be attached 
to every lamp-post on which a fire alarm box already exists, 
thus enabling conversation to be carried on with head-quarters. 
Broadway will be the first street to be equipped in this 
manner. | 

Use ог the Telegraph in the German Army.—The new Ger- 
man Army Bill proposes to make considerable improvements 
in the telegraph service of the German army. Three battalion 
staffs for the telegraph service troops will be instituted, 
seven companies and two-thirds in Prussia, one company in 
Saxony, one in Bavaria, and one-third of a company in 
Wurtemberg. 

Train Lighting on the Midland Railway.—We hear that 
some coaches on the Midland Railway have been fitted experi- 
mentally with Stone’s system of lighting. These are chiefly 
on the 5:40 express from St. Pancras and the first-class dining 
car on the 6:45 train. In addition to the above, 4 third-class 
dining carriage and two composite bogie carriages are being 
fitted with the electric light at the carriage works, a novelty 
in these being that the passengers will in some cases be 
afforded the means of turning the light in or out, 


pro 


Accident on the Halifax Tramway.—An unfortunate accident 
occurred on the electric tramway at Halifax, on Thursday last 
week. It appears that the rope connected to the trolley on 
one car became entangled with a passenger seated on the roof 
of а car om the parallel track. When one of the cars moved, 
the unfortunate man was dragged from bis seat, and fell 
into the road, fracturing both his arms and sustaining other 
injuries. 

A Memorial to Lucien Gaulard.—Subscriptions are being 
solicited for the purpose of finding а suitable burial place for, 
and erecting a monument to, Lucien Gaulard, one of the 
pioneers of the alternating-current transformer system of 
electrical power distribution. Those who wish to contribute 
are requested to communicate with M. E. Sartiaux, President 
of the Syndicat Professionel des Industries Electriques, 48, 
Rue de Dunkerque, Paris. 


220-Volt Enclosed Arc Lamp.—The General Electric Co., 
of America, has put on the market an enclosed arc lamp for 
use on 220-voli circuits. It operates with 120 volts at the 
arc, and takes а normal current of 2°5 amperes, and one pair 
of carbons are said to last from 180 to 150 hours. Owing, no 
doubt, to the increased length of the are, the light is of less 
volume and more violet in colour than in are lamps for 
circuits of lower voltage. There is a variable resistance placed 
at the top of the mechanism, which permits the lamp to be 
adjusted for use on circuits of from 210 to 250 volts. 


The American Institute of Electrical Engineers and Research 
Work.—A committee, appointed by the American Institute of 
Electrical Engineers to suggest problems for research on the 
part of scientific schools, and to coordinate the results 
obtained, has just issued a list of 27 suitable subjects. This 
list suggests many useful problems worthy of investigation. 
But in this country Professors have little trouble in finding 
out sufficient objects for their students’ research work; to 
find the requisite number of capable students and the appa- 
ratus necessary for the experiments is often not such an easy 
matter. 


Duty on Electrical Energy in Copenhagen.—The current 
supplied for the electric lighting of the Osterbro railway 
station in Copenhagen is derived from а generating station 
within the free port of Copenhagen. Practically every import 
into Denmark has to pay duty, and electric energy is not 
excepted, for in this case a duty of 10 per cent. has to be paid. 
From the point of view of equity, however, this is quite justi- 
fiable, as the coal used at the generating station would have 
to pay duty in any part of Denmark except within the free 
port, so that the current is generated cheaper than it would 
be elsewhere. What makes the fact more amusing is that 
the Danish railways are the property of the State, so that the 
duty is merely paid from one State department to another. 


The Automobile Club.—The Automobile Club of Great 
Britain and Ireland, with which is incorporated the Self- 
propelled Traffic Association, have arranged for an inter- 
national show to be held at Richmond, Surrey, on Saturday, 
June 24, 1899, and continuing till the following Saturday, 
July 1. The show will include an exhibition of motor 
vehicles and accessories, time tests of motor vehicles on the 
track (three laps to the mile), motor cycle races, hill-climbing 
tests in the neighbourhood of Richmond, awards for the best 
design and general appearance of motor carriages, competition 
for commercial motor vans, omnibuses, &c., and an exhibition 
of conveyance of public in motor vehicles on the track. It is 

to invite the recognised automobile clubsJof the 
world to a congress during the show. 4: 

Motor-Car Race in France.—A short-distance hill-climbing 
race for motor-cars was recently organised by the paper 
La France Automobile. It was won by the heaviest among the 
47 competitors, an electric carriage constructed by the 
Compagnie Générale des Transports Automobile. This 
carriage, which weighed 28 cwt., accomplished the distance of 
2,000 yards in 8min. 52sec,, the average gradient being 5:8 
per cent.  L'Industrie Electrique estimates that the output 
of the accumulators in the car must have been 15 kilowatts 
on an average during the 4min., which is about four times. the 
normal listed discharge rate for a five hours’ discharge. As 


THE ELECTRICIAN, 


the maximum gradient was 10:6 per cent., our contemporary 
gurmises that five or six times the five-hour discharge rate 
must have been attained on parts of the course. The battery 
consisted of 76 cells of the Fulmen B,, type. 


Parsons Steam Turbines.— According to the Pittsburg 
(U.S.A.) Times, a large order has been received by the West- 
inghouse Company of America, who own the patents for these 
machines in the United States. The United Electric Light 
and Power Co. of New York, in which undertaking the West- 
inghouse Company is said to be largely interested, is to put 
down а 2,500 н.р. Parson’s engine, to be followed by four 
other engines of similar size. The Westinghouse Air-Brake 
Co. are also said to be displacing the ordinary steam engines 
for the Parson’s type, the order in this case being for three 
500 н.р. machines, to drive generators and Tesla motors at 
the Brake Company’s works at Wilmerding. When the order 
for the United Electric Light and Power Co.’s five machines 
is completed the company’s 28th-street Station in New York 
wil have a capacity of 20,000 m.r.. and the smaller space 
occupied by the Parsons engines will, it is said, enable the 
company to abandon their 29th-street station. 


Experiments with Electric Traction on the Paris, Lyons and 
Mediterranean Railway.—Experiments with an electric loco- 
motive have recently been made under the direction of M, 
Baudry, the mechanical engineer of the Paris, Lyons and 
Mediterranean Railway Co. The locomotive had been made in 
the Company's workshops from the designs of M. Duvert. It 
is а two-axle truck, on each axle of which is mounted a 
600 н.р. motor designed for a maximum current of 700 
amperes at a speed up to 500 revolutions per minute. Behind 
the locomotive proper is a tender containing 192 accumulator 
cells, which are connected by conductors to the motors. In 
the front part of the locomotive are 18 cells, intended to 
drive the locomotive by itself when it is not drawing a train 
or its tender. The engine is intended to do half the work of 
an engine used for a fast train. It weighs 44} tons, and has 
drawn, according to the Electricien, 147 tons at 28 miles an 
hour and 100 tons at 62 miles an hour. By the addition of a 
second motor on each axle, it is stated that it can draw 125 
tons at 62 miles an hour. Tests on it have been continued 
for more than a year, and а most successful trial between 
Paris and Melun was made a few weeks ago, in the presence 
of several prominent French railway men. 


Electrical Equipment at McGill Uuiversity, Montreal.— The 
Western Electrician states that Prof. R. B. Owens is engaged in 
extending the course and adding to the equipment of the elec- 
trical department of McGill University. In the laboratory all 
the machines, instead of being permanently fixed, will now be 
mounted on testing blocks, so that it will be possible to move 
them about from place to place, and a special crane for this 
purpose has been supplied, There are also being constructed 
a number of testing tables permanently wired up to facilitate 
experimental work. Тһе number of accumulators has been 
increased, and & number of high-potential transformers has 
been added. The wiring for the laboratories will be under 
the floors and testing blocks, and distributing boards will be 
used, so that it will be possible to throw any individual 
laboratory on to any circuit. There has also been provided a 
number of specially designed electrical speed indicators for 
extremely accurate measurements of speed. These instru- 
ments have been worked out by Prof. Owens himself, and have 
been constructed to give an instantaneous reading accurate 
to one-fifth percent. Alternating-current machines giving one, 
two and three-phase currents at frequencies varying from a 
few periods per second to 150 periods per second, a number of 
two and three-phase induction motors, and a number of trans- 
formers for changing two-phase currents into three-phase, 
have also been installed. It has been decided to establish a 
standardising laboratory, thoroughly equipped with all neces- 
вагу primary and secondary standards for electrical and 
magnetic measurements. A separate laboratory will be 
equipped for tests and investigation work, and, if possible, 
arrangements will be effected with manufacturing companies 
whereby the University will have the use of new types of 
machines 
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The Locomotives Act, 1898.—' The Locomotives Act, 1898, 
comes into operation on January Ist next. It applies to the 
whole of England, and will effect some radical changes in 
the law relating to the licensing and use of traction engines, 
steam road rollers, and other locomotives in the public streets. 
In anticipation of the Act coming into force, says the Engi- 
neer, suggestions have been submitted to the Local Govern- 
ment Board by the officials of the several County Councils 
of districts adjoining London with reference to the new bye- 
laws which will have to be made, and the forms of licences 
and other forms which will have to be used in conse- 
quence of'the passing of the Act, and it is anticipated 
that model bye-laws and forms will be issued by the Local 
Government Board on the subject. The Act provides that 
the existing bye-laws shall remain in operation until 
August 2, 1899, unless previously repealed or suspended by 
bye-laws made under the new Act. In this connection it 
may be mentioned that the London County Council is 
empowered under Section 1 to grant permission for vehicles 
drawn or propelled by a locomotive on a highway to carry 
weights in excess of those stated in Section 4 of the Loco- 
motives Act, 1861; and under Section 8 the County Council 
is authorised to give consent to more than the three vehicles 
allowed by the new Act being drawn by a locomotive. It is 
thought probable that applications under those sections may 
have te be dealt with in London immediately the Act comes 
into force, and under Section 14 the County Council can act 
through its surveyor or other authorised officer. As a result 
of this the London County Council has just decided to permit 
the Highways Committee to act on its behalf in relation to all 
matters under the new Act pending the issue of а further order 
on the subject, and has also authorised Sir Alexander, Binnie, 
the chief engineer, to deal with all applications made to the 
Council under Sections 1 and 8, already referred to. 


Train Lighting by Electricity .—A recent number of the 
Electrical World of New York contains some interesting notes 
on the subject of the electric lighting of railway trains. After. 
а reference to the system of axle-driven generators and storage 
batteries, in which automatic means are provided for cutting. 
out the dynamo when it is running below its normal voltage, 
and for preventing the voltage from assuming too high а 
value—the latter being frequently done by a slipping belt, as 
on Stone's system—our contemporary suggests the following 
as the only known method of obtaining practically constant 
voltage with high variable speed, and without troublesome 
devices :—* The use of a dynamo with a flat-topped charac- 
teristic with shunt exciting coils of magnetomotive force 
sufficient at the storage battery voltage to carry the mag- 
netisation well above the bend of the ourve, and with 


field coils in series with. the armature tending—when the 


machine generates current—-to oppose the shunt excita- 
tion. With such an arrangement small outputs through 
the series coils would not materially lower the voltage, but 
in case the speed rises, tending to increase the output, and 
the excitation falls below the bend of the magnetisation 
curve, any further increase of the load would materially 
diminish the field density and, consequently, the voltage. 
With proper design such a machine could be made to run over 
a wide range of speed with a small change of output at con- 
stant pressure if delivering to a storage battery. The latter 
would, of course, maintain the stability of voltage otherwise 
unattainable with shunt machines or under-saturated fields, 
and would absorb the variations in load necessary to the 
differential compounding. The series coil, instead of reducing 
the equilibrium of voltage between the machine and battery, 
as with ordinary compound generators, would tend, with this 
reverse action, to increase it. With any system of field 
density inversely proportional to the speed, the armature 
reaction with constant load becomes a troublesome factor at 
the high speeds and consequent weak fields, but there are 
several well-known methods of obtaining a proper commu- 
tation with variable field strength, so that this difficulty is 
probably not a serious one.” Apropos of train lighting, we . 
may mention that a number of new carriages, lit on Stone's 
system, have recently been started on the Metropolitan 
Railway. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р’А1ве.] 


Conservation of Matter.—' The ultimate test for the existence 
of matter is its inertia, but all quantitative estirhationB are 
practically based upon its weight. Hence, if we wish to test 
the fundamental law of chemistry, that of the conservation of 
matter, we investigate whether а substance changes in weight 
when subjected to a variety of chemical actions. It is 4 priori 
quite conceivable that it should. Gravitational attraction 
might be a property primarily attached to the molecule, and 
not to the atom. A pound of matter might, under spetial 
circumstances, lose its gravitation, just as a bar of iron loses ite 
magnetisation at the critical temperature. In 1894, Landolt 
described an apparent loss of weight occurring in silver when 
reduced from its salts to the metallic state. A similar 
loss was re in the reduction of iodine from iodic acid 
and hydriodic acid. After repeating the silver experiment 
without а decisive result, F. Sanford and L. E. Ray also 


examined the iodine reaction between potassium iodide and | 


ferric chloride, obtaining about 80 grammed of iodine. The 
results showed not a loss, but a gain of about 0-02mg.,fthat 
being the four-millionth part of thé total weight. That 
amount is very near the limit of experimental error, and is 
slightly less than Landolt's loss. If gravitation were a 
moleculat and not an atomic property, a much preater change 
would have to be expected. 
{Sanvorp and Rar, Phys. Review, Nov., 1998.) 


Calcium Carbide.—The carbides of potassium and lithium, 
С.Е, and C,Li, may be obtained in transparent and colour- 
less crystalline plates. The aluminium carbide, C,Al,, some- 
times crystallises in transparent yellow plates. But when 
Henri Moissan first prepared the carbides of calcium, stron- 
tium, and barium he described them as opaque, except in very 
thin sheets. He now finds that calcium carbide is only made 
opaque by impurities, chiefly of iron. When it contains ho 
trace of iron, it is as transparent as the lithium carbide or 
sodium chloride. This may be proved by heating to a dull 
red a mixture of metallic calcium and pute amorphous carbon 
derived from the rapid combustion of acetylehe. This gives а 
white carbide decomposed by water with formation of calcium 
hydrate and acetylene. Under the microscope, the white 
carbide appears as а mass of transparent ils. It is a 
noteworthy fact that the heat of combination of thé carbon 
and the calcium suffices to fuse the carbide, whereas that has 
never yet been accomplished in the electrie furnace. On hest- 
ing the white carbide with a minute quantity of iron oxide, 
the reddish-brown appearance of the commercial article is 
obtained. 

[Morssan, Comptes Rendus, Dec. 5, 1898. 


Properties оў Aluminium.—Aluminium has long been re- 
garded as a metal capable of resisting most chemi 
But A. Ditte has pointed out that if aluminium does not 
appear to be attacked by air or water, nor by dilute sulphuric 
or nitric acids, although its heat of combustion of 131 calories 
places it near calcium, that is solely due to the fact that it 
immediately covers itself with a layer of hydrogen, nitric 
oxide, or alumina, which is continuous, impermeable, and 
very adhesive, and effectually prevents any contact between 
the metal and the liquid in which it is immersed. When by 
any chance the protecting layer is removed, chemical action 
at once sets in, and goes on until the aluminium is completely 
dissolved. The layer is not proof against the action of acid 
salts, or common salt in presence of an acid, such as vinegar. 
Since aluminium compounds have no poisonous effects upon 
the system no complications as regards health need be feared 
where aluminium cooking utensils are used, but their rapid 
wear would render them unfit for military purposes. А 1 per 
cent. solution of washing soda, so often used for cleaning, 
attacks aluminium even in the cold. 
(Drits, Comptes Rendus, Dec. 5, 1898.] 


Absorption in a Magnetic Field.—A. Cotton describes a 
simplified form of Righi’s absorption experiment which places 
it within the teach of moderate experimental resources. A 
безш of white light, preferably from dn are lamp, traverses a 


agencies, |: 
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Nicol with its principal section at 45deg. to the horizon, a 
strong elebtromagnet with its Eines of force horizontal and at 
right angles to the beam, and a second Nicol crossed with the 
first. On introducing into the magnetie field a sodium burner 
and making the current, the extinction is anriulled, and the 
arc is clearly visible and of & yellow colour. If the first Nicol 
is turned through 45deg., thus placing its principal section 
horizontal or vertical, the phenomenon is no longer observed: 
the extinction once brought about remains, whatever the 
strength of the magnetic field. Righi, it will be remembered, 
operated with a field parallel to the beam, and used a circular 
polariser and analyser. The effect observed by the author is 
readily explained by the theory of the Zeeman effect. Similar 
phenomena may be observed on substituting a small vessel 
containing nitrogen peroxide for the sodium flame. The arc 
then appears green, that being the complementary colour of 
the gas. Experiments wi dymium sulphate yielded no 
result. (Ооттои, Comptes Renslus, Deo. 6, 1898.) 


Anomalous Dispersion of Vapours.—H. Becquerel has already 
given an explanation of Macaluso and Corbino's discovery of 
a very high rotatory power of sodium vapour for the rays 
immediately adjoining the D lines. His explanation was based 
üpon the assumption of an &tom&lous dispersion, and this 
he has now sudteeded in plating direstt in evMencs. Не 
made a kind of gaseous prism by the simple expedient of 


И B ums | э | ocn 


| * G ! 
lacing а platinum gutter across the inner соће of the Bunsen 
urner. The Rute was à sheet of passam ont into a 
ht angle, and.the sodium salt rested in the angle. The two 


cylindrical lenses Shown in the diagram were thus produced. 

sab and a“ they acted as a prism with its refracting edge 
below, at c d as two prisms with their refrac urs 
upwards. The spectra observed in the two cases in the 
neighbourhood of the D lines are shown as observed by means 
of ah auxi prism. They conclusively prove anbmelous 
dispersion by the sodium vapours. | 

[Вводсивит, Comptes Rendus, Dee. 5, 1898.) 


Conductivity and Luminosity оў Flames.—A. Smithells, Н. 
M. Dawson, and H. A. Wilson have endeavotited to ascertain 
whether the luminosity imparted by vaporised salts to flames 
is related in a definite manner to the elestritel conductivity 
of the salt vapours. Since, according to the electrolytic dis- 
sociation theory of Arrhenius as applied to Mute solutions, 
the metallic ion in virtue of its electric charge can persist in 
an oxidising medium, it appeated to the authors that if the 
same theory were really applicable to «alta vaporised in flames, 
it would afford an explanation both of the liberation of the 
element, and of its persistence in the midst of an oxidising 
atmosphere of flame gases. It would naturally be expected 
that the mote readily oxidisable the metal is, the less light 
would it emit in the oxidising portions of the flame, But the 
resulta of the experiments show no definite relation between 
the chemical nature of the electrical conductivity of the base 
and its coloration оғ luminosity. The apparatus consisted 
of an arrangement whereby thé two cones constituting a 
Bunsen burner could be separated widely and maintained 
apart for any length of time. An electrode system, consisting 
of two coaxial cylinders of platinum-iridium alloy, was fixed 
between them. The authors found that the conductivities of 
the haloid salts of а metal increase with the atomic weight of 
the halogen, whereas the conductivities of the oxy-salts are 
approximately equal. No effect is produced upon the conduc- 
tivity by decolorising the flame by means of chloroform. | 

{8мттнкця, Dawson and плом, Proc, Roy. Sod. for Noy, 17, 1888 
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ELECTRICAL ка APPLIANCES AT DRURY (considerable time has been zealously advocating the applica- 


| tion of electricity to the stage, and whose work, entitled 

LANE THEATRE. Stage Construction, was recently referred to in these 

| columns. He had the good fortune of holding the commission 

Up to the present the application of mechanical power for from Mr Arthur Collins, a manager who believes in the more 
working the stage of a theatre has been limited to the use of modern equipment of the theatre, and he has further had 
steam or hydraulic pressure. In this country, as a matter of | invaluable assistance from the Thames Ironworks and Ship- 
fact, there has as yet been no application of mechanical power | building Co., who, whilst acting as contractors, dealt with 
whatsoever, with the exception of some small experimental | this experimental order in a manner that should elicit 
hydraulic jiggers laid down in Edinburzh in the seventies, | admiration. The present phase of the work entrusted to Mr. 
some lifts in the Lyric Theatre in the eighties, and then about | Sachs relates primarily to the movability of the stage floor, 
two years back, at the Drury Lane Theatre, a somewhat more | and he has divided this floor into six large sections. Of 


elaborate installation was attempted in the form of two | these two are the older hydraulic installation, whilst two 
hydraulic “ bridges." The application of modern mechanism | others include the electrical installation just completed. The 
has been practically reserved for the Continent, and even in | remainder will be tak n in hand shortly on similar lines, and 
the United States little has been done. As far as the | the hydraulic plant may also be transformed into an electrical 
Continent is concerned, hydraulic power has primarily been | one in the near future. 


Fic. 2.—Electrically-Operated Hoisting Gear for the Moveable Sections of the Stage at Drury-lane Theatre. 


in favour as compared with steam, and some of the larger It is not, however, with the stage as a whole, nor even with 
stages of the opera houses in those countries, have been the stage floor as a whole, that we wish to deal at the 
entirely equipped with hydraulic appliances. But both іп. moment. The point of interest for us lies in the new elec- 
installation and maintenance, the hydraulic stage has been . trical plant and its possibilities. This plant, as just completed, 
found to be very expensive, hence it was necessary to apply | practically takes the form of two gigantic lifts (Fig. 1), which 
some other power. Attention was naturally at once directed | rise above the stage or sink below it, and have to be very care- 
to electricity, and some slight attempts have already been | fully balanced, so as to travel smoothly, absolutely noiselessly, 
made in Munich to use electrical power in moving the big | and with a great factor of safety. The work for which they 
“turntable” or the so-called turntable stage.” But it has | are principally intended is the rapid change of stage floor 
been fortunately left to this country and to the metropolis to | level, either with the view of forming terraces, or similar 
apply electricity for stage purposes on a really large scale, and | features in the mounting of a play, and, of course, the changes 
also in a manner that is novel as compared with continental | will frequently take place with the curtain up, as for so-called 
work. It is at the historic old Drury Lane Theatre that transformation scenes. They are to obviate the former end- 
this example has been set, and it is here that on Boxing less building-up, which requires a large staff of men, and is 
Night last the floor of the stage was for the first public per- always dangerous and unsatisfactory, and which, further, pre- 
formance moved with electric motors worked in a very economic | cludes any such movement as indicated with the curtain up. 
manner from the ordinary lighting mains. The load that any one section will probably carry is that of a 

The work of remodelling the Drury-lane stage has been | crowd of 30 or 40 actors, with an ordinary load of scenery ; 
entrusted to Mr. Edwin O. Sachs, the architect, who for some but the contingency of coaches, horses, &c., travelling over 
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the lifts had to be considered, for, with the ever-increasing 
spectacular effects, there seems no limit to the strains which 
mechanism at Drury Lane would have to meet. 

Mr. Sachs’ principle for obtaining the desired results might 
be shortly expressed as that of a railway bridge suspended 
from cables and travelling in guides, the cables being wound 


Fic. 1.—Two Electrically-Operated Sections of the Stage Floor at 
Drury-lane Theatre. One section is shown at the stage level, the other 
10ft. higher. 


round drums and worked by electric motors (Fig. 2). 
The dead weight of such & bridge has to be partially taken 
by counterweights, and provision made for working the whole 
appliance by hand should the current fail. Each section, 
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clear, uninterrupted floor when the top of the lifts are 
“flush at ordinary stage level. Each lift has a totally 
independent and complete set of mechanism to work it. 
Power is supplied from the electric mains to a four-pole 
enclosed shunt-wound motor, which develops 7j нр. at 520 
revolutions per minute, but is capable of working at higher 
rates on emergencies. The speed is reduced in the ratio of 
104 to 1, through a large worm-gear, the worm-wheel being 
geared to a shaft which carries two winding drums making 
five revolutions per minute. Upon these drums are wound 
steel wire ropes, which pass over guide pulleys and are con- 
nected at four places to the legs of the lift—one near each 
corner. The speed of lifting corresponding to the full speed 
of the motor is 16ft. per minute, which, however, can be 
reduced through resistances in circuit with the motor to 6ft. 
per minute. Compensating arrangements equalise the tension 
in the ropes, so that the pull is quite steady and uniform. 
The movement of the lift is controlled by a combined starting 
and reversing switch, which is operated by & man at a station 
below the stage level, and so placed that he can see the 
elevators. The operation of changing from power to 
' hand " working, or vice versa, takes but a few seconds. On 
the end of the worm shaft opposite to the motor is keyed 4 
spur wheel, a similar wheel keyed upon a double hand like an 
ше а crab being arranged to slide into or out of gear 
with it. 

These notes will not be complete without duly allotting the 
eredit of certain features in this installation. Mr. Grove, of 
the Thames Ironworks Co., had charge of everything relating 
to the electrical part and designed the motors, as well as the 
minor electrical appliances. The combination of the motor, 
winding gear and “ crab, which is particularly ingenious, 
particularly well suits its purpose, and there were, of course, 
numerous difficulties to contend with to obtain what was 
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Fic. 5.—Longitudinal Elevation of Drury Lane Stage, showing the Electrical Hoisting Plant and Gear. 


measuring 40ft. by 8ft., comprises two light steel arched lattice 
girders of simple but substantial design, 88ft. 10in. in length, 
spaced 5ft. Gin. apart, and well braced together to form one 
rigid structure, on the top of which the flooring forming part 
of the stage is fixed. The steel portion of each lift weighs a 
little over 42 tons; the wooden platform which forms part of 
the stage floor, together with the joists on which it rests, 
weigh about 13 tons more, the total weight lying between 6 and 
61 tons. From 4 to 41 tons of this total weight is counter- 
balanced. The elevators have been designed to travel from 
the mezzanine floor, situated 8ft. Gin. below the stage, to a 
height of 10ft. 6in. above the stage; and to ensure smooth- 
ness and silence in working, with freedom from “ binding,” 
the ends or legs of the girders have been made of a con- 
siderable depth, sliding in angle guides attached to steel 
stanchions. The mechanism which elevates the lifts is 
placed entirely below them (Fig. 8), in order to allow a 


desired. The execution of the contract generally, and 
primarily everything relating to the constructional work, was 
in the hands of Mr. Alexander Stuart, of the same firm. 


India-Rubber Culture—The Zlektrotechnische Zeitschrift 18 
informed that an expedition is being equipped which will 
proceed to the German colonies in West Africa to introduce 
rational methods of rubber culture. The expedition will first 
investigate the botanical conditions for a suitable cultivation 
and utilisation of the plantations, and profit by the experiences 
of foreign colonies to the advantage of those within the 
German sphere of influence. It is intended to transplant the 
wild rubber plants and cultivate them on a large scale in 
plantations. At the same time investigations will be made 85 
to the relative suitability of the various separation processes 
to the West African rubbers. 
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ELECTRICAL INSTALLATION AT THE 
KENNINGTON THEATRE. 


An interesting electrical installation was put in operation 
for the first time at the opening of the new Princess of Wales 
Theatre at Kennington on Boxing Night. This installation 
has been carried out by Messrs. Owen Lucas and Pyke, to 
whom we are indebted for the following particulars :— 

The steam plant includes a Babcock and Wilcox boiler, 
which had to be specially designed to fit into the small engine 
and boiler space at disposal. This boiler is capable of work- 
ing а 112 н.р, engine; it works at 15016, pressure, and has a 
heating surface of 1,010 sq. ft. The water is supplied to the 
boiler by means of a feed pump, or, as an alternative, an 
injector, direct from the main, а provisional tank being pro- 
vided to hold sufficient water for two performances. A feed 
water heater is provided to raise its temperature to 212 F. 
Owing to the engine room being below the level of the main 
drain a special sump tank has been provided to carry all the 
waste water, &c., it being emptied into a drain trap on a 
higher level by means of an ejector worked from the 
boiler. The engine is a compound vertical Willans three- 
crank engine, with combination bed, coupled direct to a 
Johnson and Phillips dynamo, compound wound for 76 kilo- 
watts. A battery of E.P.S. accumulators, consisting of 
56 115 kilowatt S. type cells, has been erected in a specially- 
designed battery room, nearly GOft. long. These cells were 
delivered and erected by the Company in the exceedingly 
short space of five days. They have an output of 480 amperes 
for five hours, and in case of breakdown of the plant are 
more than capable of supplying ligit to the theatre for 
one performance on all ordinary occasions. 

The engine-room board has been designed to give great 
facilities in regulation and equalising of the load. The 
following circuits are run direct back to this board, and are 
provided with two-way double-pole switches :— 


Auditorium (ö) t . carry ing 100 amperes. 
Auditorium (c) ꝑ eee eeeeeene " 100 » 
Auditorium (stage . » 100 * 
Stage l!!! нз » 750 5 
Dressing rooon T 50 T 
Stage projectors ........................ vi 400 " 
Open main e . " 150 » 
Supplementary service T 500 í 
Are lamps. i у.с зкана 170 


The dynamo and cells are provided with automatic current 
alarms and indicators, so that immediately the current rises 
above & certain percentage of the maximum safe load notice 
is given to the engineer, and he can, by means of these two- 
way switches, throw off any circuit on to the cells, thus 
relieving the plant, so that in case of necessity the whole 
current from the dynamo and the cells can be taken at the 
same time, giving an available output of over 120 kilowatts. 
The board is provided with a complete set of indicating and 
recording instruments. The accumulator charge and dis- 
charge switch consists of two sets of contacts mounted 
horizontally, the connecting arms travelling between them by 
means of worm gear, the first 10 cells (positive end) being 
used as regulators. The circuit mains from the board run 
to the various distribution boards throughout the building in 
earthenware conduits, provided with brick chambers and draw 
boxes. 

The stage board has been specially designed to give an 
exceptionally complete control with as few movements as 
possible. The colour lighting is operated from a board so 
designed that master switches are rendered unnecessary, the 
colours being arranged in horizontal lines, two of these 
switches in each line being linked together in such a way that 
they can be operated independently or the whole together by 
the movement of а main lever. The colour plugs on the 
stage and auditorium lights are controlled by similar means. 
Special resistance switches have been supplied on a similar 
principle and have been designed to occupy as little space as 
possible. Each of these resistance switches сап be operated 
independently or the whole of those belonging to one colour 
simultaneously by means of a main lever. The resistances 
consist of platinoid wire coils mounted on slate frames, a 


special resistance room, with fire-proof lining and ventilating 
shafts being built to contain them. ‘The pay office and sub- 
distribution boards are of the porcelain bridge fuse type, each 
circuit carrying five amperes and being provided with a single 
pole switch. The stage board, pay office and sub-distribution 
boards were manufactured by the Edison and Swan Co., and the 
engine room board by Messrs. Barclay (the main contractors), 
who have satisfactorily carried out the whole of the wiring. 

The wiring system throughout, beyond the main boards, is 
contained in iron barrel, there being no right angle bends in 
the building, all tappings and bends being made through the 
iron draw-boxes. The system is completely watertight, and 
it is possible by means of these draw boxes to withdraw any 
length of cable in the buildiug for examination and repairs. 
Artistie fittings have been supplied by Messrs. Barclay, the 
Edison and Swan Co. and others. The exits of the theatre are 
illuminated by eight double-carbon Brockie-Pell arc lamps, 
worked two in series. There is in addition a powerful search- 
light mounted on the roof. The total number of lights 
installed, exclusive of plugs and plug board connections, is 
over 2,000. 


THE COMMERCIAL AND BUSINESS ASPECTS 
MUNICIPAL ELECTRICAL SUPPLY. 


BY ALFRED Н. GIBBINGS, M.LE.E. 
(Concluded from page 269.) 
Fitting Ор Амр MANAGING А CORPORATION SHOW ROOM. 


A show-room for the purpose primarily of exhibiting and 
explaining the apparatus and other articles which are supplied 
to the public will always be found to be an exceedingly useful, 
if not an absolutely necessary, adjunct to the ordinary works 
and clerical departments of a municipal electricity under- 
taking. During the first year of such a business, when the 
department will probably be fully occupied in connecting to 
the supply mains a heavy rush of applicants, and in providing 
ъ proper complement of machinery, mains and meters, the 
subsidiary matters already dealt with in these articles may 
have to be postponed, and no necessity for a show-room would 
then exist. In the course of the second or third year, how- 
ever, it will probably be found advisable, because advan- 
tageous, to start a show-room, the purposes of which will 
be entirely distinct from those of either the works or clerical 
departments. 

The show-room section should be constituted and arranged 
to entirely relieve, if possible, the general clerical staff of 
the casual and extraneous, though no less important work, 
which would otherwise fall upon it. It should, first of all, 
perhaps, be an office of general inquiry. By natural sequence 
it would thus become the medium for imparting information 
gratuitously to the public on all matters relating to the busi- 
ness of the whole department and the apparatus used. Such 
а medium may be said to be a recognised necessity. Every 
municipal electrical engineer knows how many and varied are 
the inquiries made by consumers and prospective consumers 
with reference to installation work, fittings and electrical appa- 
ratus generally, of which, in the majority of instances, they 
have no knowledge whatever. It is this want of knowledge 
which is often taken advantage of by the unscrupulous wiring 
contractor, and hence in the protection of their own interests, 
as well as in the interests of the consumer, stringent wiring 
regulations are, or should be, laid down by the Corporation. 
Judging superficially, and they can judge in no other way, 
the public very often consider these regulations unnecessarily 
severe. There can be no doubt that a little explanation 
would throw great light on the subject, and the apparent 
unreasonableness of certain conditions and requirement: to be 
observed in wiring work would soon disappear. The most 
appropriate means for such a desirable purpose is afforded by 
instituting a show-room to deal inter alia with this matter, and 
the discharge of this duty should form one of its principal 
features. Itis far, otherwise when such matters are left to 
take care of themselves, or at best are left entirely to the 
clerical staff. As the old wise saying has it, '* What 1s every- 
body's business is nobody's business, and in that case 
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inquiries are apt to be treated as no part of the business at all, 
and answers are given usually in a very perfunctory way. 
The tendency and temptation to give indifferent and incom- 
plete information is almost sure to exist. At all events the 
same satisfaction is not likely to be piven as if the duty 
devolved expressly upon one official, specially engaged for the 
purpose. 

The staff of a show-room need not be an expensive item ; 
one man, with the possible addition of an errand boy, will be 
found amply sufficient in most cases. This very modest 
equipment has met the requirements of gas companies’ show- 
rooms for the hire of gas stoves, &c., in cases where the cus- 
tomers number many thousand:. A great deal depends, how- 
ever, upon the selection of the man for such a post. Anybody 
will not do. He should be, of course, specially qualified in a 
technical sense, and also be of an obliging and courteous dis- 
position. It is advisable that the show-room should be located 
in a convenient, easily accessible, and, if possible, central 
position of the town. А shop front, where articles could be 
exhibited with, say, one or two working models of motors, 
would possess a double advantage; the premises would be attrac- 
tive, and their locality would soon become well known. When 
а portion of the electricity works or the town hall office is set 


aside for the purpose, much of the usefulness of the 


show-room will, of course, be lost. The former is usually too 
far out of the town for many persons to reach, and the latter 
is not likely to offer the same attractions to the public as a 
shop. 

in addition to the function which it has just been suggested 
should be the characteristic feature of the show-room, there 
are other ends it may well subserve. But the further scope 
will of course, depend upon local cireumstances and the 
extent to which the electricity committee considera it advis- 
able to enlarge their enterprising borders. Where the Corpo- 
ration themselves contract for installation work, or a hiring 
out department exists, much of the clerical werk can be allo- 
cated to the show-room. The books of these departments, the 
nature and method of keeping which have been explained 
under the head of Equipment and Management and Haring- Out 
of Motors, Arc Lamps and other Apparatus should be kept by the 
show-room staff, which, of course, would have to be aug- 
mented for this special and superadded work. In such cases 
it could be arranged that the payment of small accounts, such 
as for motor oil, carbon brushes, arc lamp carbons, &c., and the 
rental for apparatus on hire, should be received at the show- 
room at the time of making the purchase or applying for 
goods on hire. This would save considerable time and work 
by superceding the usual routine of making out formal accounts, 
which have to be paid at the collector's office at the Town Hall 
or elsewhere, to say nothing of avoiding bad debis and 
relieving the consumer from much trouble. 

We have thus dealt with the show-room, considered speci- 
fically as a general inquiry office. Let us now proceed to 
look at it in the aspect of a show-room, taking the term in its 
usual significance. The articles on exhibition should include 
heating and cooking apparatus, of which the radiator has 
hitherto been the most popular; electric motors fitted up in 
sizes varying from } н.р. to 10 E. p.; electric fans and forms 
of ventilating apparatus; samples of material used in wiring 
work, showing the quality and design required by the Corpo- 
ration; printed matter relating to every branch of the under- 
taking; apparatus, if any, used in the method of charging for 
electricity supplied, such as demand indicators, time switches, 
&c.; types of arc lamps, such as open, enclosed and double- 
carbon and incandescent lamps, showing classes of terminals, 
methods of frosting and efficiencies of different candle-powers 
for varying situations. 

Some municipalities who do not care to undertake the sale 
of goods enter into an arrangement with different firms to 
exhibit their goods, referring purchasers to the firms direct, 
but charging a small commission on transactions. A list is 
then kept at the show-room, giving prices and approximate 
current consumption of each article. 


It is almost unnecessary to add to what has already been 
suggested the necessity of having a supply of electricity for 
show-room requirements. If the system is low tension con- 
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tinuous current with three wires, then the three wires should 
be brought into the premises. If, however, the system is 
alternating current, then it will be advisable to keep at hand 
transformers for varying voltages. Suitable switchboards 
should be arranged on one or more sides of the room, with 
cut-outs on both poles, and a series of terminals for branch 
circuits to be readily connected to any apparatus. Each of 
these branch circuit terminals should also have double-pole 
fuses. There should also be ample floor space. Not that a 
large supply of stock should be stored in these premises. It 
should not, indeed, be necessary to keep at the show-room 
more than a sample or two of each kind of apparatus. Space 
is a desideratum rather because of the necessity which will 
frequently arise of setting out individual items of stock for 
inspection and examination. The stock proper should be kept 
at the works stores, as the storekeeper should be responsible 
for all goods received into the department, nc matter to what 
particular branch they are ultimately allocated. 


THE EFFECT OF COMMUTATION ON THE FIELD 
OF DYNAMOS AND MOTORS. 


BY W. Н. EVERETT, B.A., B.E., AND A. H. PEAKE. 


In a previous article* we described some experiments on the 
character of the change of current in an armature coil of a 
dynamo and motor respectively while that coil is passing 
under either brush. We now give an account of an investi- 
gation as to the effect of this change of current on the field. 
The experiments were carried out with the two-pole 5 kilowatt 
Crompton machine previously used. An exploring coil of 10 
turns of fine wire was wound on one of the armature coils, 


Chain-dotted 


Full line curve, 2:2 amperes. Dotted line curve, 8 ampere3. 
line curve, 27 amperes. 


Fic. 1.—Motor Curves with Thin Brush, 


one end being connected to a slip-ring and the other to a 
revolving adjustable contact-maker. In this way the E.M.F. 
generated in the coil at any instant could be found by charging 
a condenser with this E.M.F. and then discharging at 
through a ballistic galvanometer. Each armature coil сор: 
sisted of two layers of three turns each, and the exploring coil 
was wound between the middle and rear conductors of the 
upper layer. 
In the figures given below, abscisse show the relative 
positions of the centre of the armature coil on which the 
exploring coil was wound, the pole-tips (N, 8) and the brush 
(B), the intercept between successive ordinates representing 
the width of one coil; and ordinates represent the E.M.F. 
induced in the exploring coil. A change in the speed of the 
machine merely produced a proportionate change in the 
deflections of the galvanometer, so that for the sake of com- 


* See 71е Electrician April 22, 1898, p. 861. 
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‘parison the vertical scale is made inversely proportional to 
the speed in each case. 

Three different brushes were successively used. The first 
was that described in the previous article, being divided 
into two parts connected by a low resistance, and giving 
E.M.F. curves under the same conditions as for the current 
-curves previously obtained. The second was an ordinary brush, 
but of the same thickness only as the first. The third was an 
ordinary brush of sufficient thickness to cover about one 
segment and a third. 

Broadly speaking, the curves show that the E.M.F. de- 
creases from its initial negative value under the trailing horn, 


Full line curve, 2:3 amperes. Dotted line curve, 26 amperes. 
Fid. 2—Motor Curves with Ordinary Brush. 


rapidly at first, then more gradually, to zero; and then 
increases, slowly at first, and afterwards more rapidly, to its 
final value. The general shape of the curve is, of course, due 
to the distribution of the main field. The relative flux 
densities under the pole-tips are shown by the heights of the 
first and last ordinates of the curve, but the examination of 
the field was not carried beyond these points. The greatest 
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Full line curve, 7 amperes. Dotted line curve, 85 amperes. 
Fic, 5.— Dynamo Curves with Thin Brush. 


ordinate in the curves represents an E.M.F. generated in the 
armature coil of about half a volt when the total E.M.F. of 
the machine is 80 volts. The field is found to be affected 
by the change of current in the coil under the brush, 
and this effect is repeated at regular intervals corresponding 
to the distance between the centres of adjacent coils. The 
presence of this effect is clearly shown in the curves, causing 
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successive ripples, of which the one under the brush is, as we 
should expect, the most marked. A decrease in the positive, 
or an increase in the negative, current in а coil causes a posi- 
tive induced E.M.F. in that coil, and rice rersd; therefore, 
comparing these ripples with the curves of current change 
shown in the former article, a descent in the current curve 
should correspond to a positive distortion or excessive rise 
in the E.M.F. curve, and an ascent in the current curve to a 
depression in the E.M.F. curve. In some of the curves it 
will be seen that there is an indication of this correspondence. 

When the brush was not in the correct position to avoid 
sparking, sudden sharp deflections were found to occur in the 
curves at points where the segments of the commutator leave 
the toe of the brush. These deflections are downward when 
the brush is too far backward, and upward when it is too far 
forward, as would be expected from the change (due to contact 
resistance) of the current in the coil leaving the brush. 

When the thin brush is used (see Figs. 1 and 3), 
the ripples, in both dynamo and motor curves, are much 
more pronounced with heavy than with light loads, since the 
current change is greater. Again, the difference between the 
dynamo curves, at various loads, is not nearly so great as 
between the motor curves ; moreover, in the case of the dynamo 
the curves are smoother than in the case of the motor. These 
results are probably both due to the same cause, namely, that 
the current and E.M.F. in the coils under the brush are 
changing in the same direction in a dynamo, but in opposite 


Full line curve, 3 amperes. Dotted line curve, 18 amperes. Chain-dotted 
line curve, 35 amperes. 


Fic. 4.—Dynamo Curves with Ordinary Brush. 


directions in а motor. In comparing curves for different loads 
it should be borne in mind that the brush does not remain in 
the same position, being always adjusted to avoid sparking ; 
this accounts for the crossing and recrossing of some of the 
curves. | 

Experiment shows that there is no appreciable difference 
produced in the character of the curves by exchanging the 
split brush for an ordinary one of the same thickness ; accord- 
ingly none of the solid thin brush curves have been included 
in the figures. With the thicker brush the curves are com- 
paratively smooth in all cases; this, of course, is chiefly 
noticeable in the heavy load curves, since they were originally 
the most rippled. The reason for this smoothing effect is, 
presumably, that whenever one coil has just come under the 
brush, or is just leaving it, there is an adjacent coil also short- 
circuited, which acts like the closed secondary of a transformer, 
and thus partly counteracts the self-induction of the first coil. 
Hence any sudden change of current in one of the shorted 
coils has a less effect on the main field, since its influence is 
counteracted by & corresponding change in the adjacent coil. 
The field, therefore, is steadier and the E. M. F. curve smoother 
with the thicker brush. 
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TELEGRAPHY BY MAGNETIC INDUCTION.* 
BY S. EVERSHED. 


Although many practical trials of telegraphy by means of the 
mutual induction between two distant circuits have been made 
during the past ten years, this form of wireless telegraphy has of 
late been rather overshadowed by the more brilliant possibilities of 
telegraphy by means of Hertzian waves of high frequency, and the 
low-frequency electromagnetic system has hardly received the 
attention it deserves. It is probably not capable of such general 
application as Hertzian telegraphy, but it has a distinct advantage 
in employing electromagnetic waves of low frequency, the laws of 
which are simple and well understood, and the necessary apparatus 
for transmitting and receiving will not be too remote in type from 
dynamos and motors to enable us to readily understand the prin- 
ciples on which their design and workingshould be based. More- 
over, with one limitation, to which reference will afterwards be 
made, our knowledge of the laws of magnetic induction is sufficient 
to enable us to determire precisely what conditions are requisite 
for communication with a place at any distance. 

The author's attention was directed to the subject some years 
ago in connection with communication between light-vessels and 
the shore, and his magnetic induction telegraph was, as is pretty 
generally known, tried between the North Sand Head light-vessel 
and Dumpton Gap, and proved a total failure, owing to the almost 
complete absorption of the electro-magnetic waves by the media 
through which they were required to pass. During the time these 
trials were in preparation exhaustive experiments were carried out 
at Woodfield Works by the author, in conjunction with Mr. 
Oswald Cox, and the main principles of telegraphy by magnetic 
induction were investigated, and one or two fundamental formulæ 
worked out. It will not be inappropriate at the present time, 
when wireless telegraphy is coming into prominence, to put the 
conditions then arrived at before the members of the Institution as 
briefly a8 possible. 

When we desire to convey energy through space from one place 
to another by electro-magnetic waves, we must provide a primary 
circuit at one place to emit the induction waves, and a secondary 
circuit at the other place to receive them. Every time a current is 
varied in any way in the primary a certain fraction of the energy 
linked with this circuit will appear in the secondary, to run down 
there into heat (as СК), unless there is a motor or other transla- 
tional device included in the secondary. By maintaining an 
alternate current in the primary a continuous supply of energy is 
available in the secondary, and a suitable indicator in the secondary 
—that is to ssy, a motor adapted to convert part of the received 
electrical energy into energy of motion, either visible or audible— 
will enable the receipt of the energy to be detected. Break up the 
primary current into dots and dashes and you have a working 
telegraph. Of course there are other means of indication which 
are not in any ordinary sense motors. For example, electrolytic 
effects may give a direct indication of the secondary current, ог а 
coherer may be used to give indirect indication by closing a 1 
circuit. But the principles underlying the application of magnetic 
induction to wireless telegraphy. will be better understood if we 
assume the indicating device to convert some part of the received 
energy into motion. It may be motion only capable of bringing 
two contacta together to close a local circuit, or capable of making 
audible sound waves in the air, or it may be directly visible ; but 
in any case something is made to move; and the moving body 
being, presumably, attached to some support, either by pivots or 
an elastic suspension, cannot be moved without the expenditure of 
energy to overcome the mechanical friction of the pivots or the 
molecular friction of the suspension. If sound waves are set up 
there is a further expenditure of energy. 

The seoondary current being, of course, an alternating one, it 
is probable that the motion imparted to the indicating device will 
be oscillatory also. The ordinary Bell telephone will occur to 
everyone as typical of such an indicating device. The friction— 
resistance to motion—may follow any law with regard to velocity, 
it may even be constant (independent of velocity), but in every 
case examined by the author the frictional resistance has proved to 
be simply proportional to the velocity—at all events, at such fre- 
quencies as are likely to be used in practice. In what follows it 
will be assumed that when moving with velocity 7, the moving 
body requires a force equal to rv to overcome friction, r being a 
constant for any particular moving system. Calling the amplitude 
of oscillation a, and if p—27F, the mean power required to oscil- 
late the moving part will be— } ra?p?, and at its maximum value the 
power spent in overcoming friction will be ra*p’, the oscillation 
being a simple sine function. 

Having got an indicator, the first step towards it application to 
an induction telegraph must be to determine the value of the coeffi- 
cient r, and to decide upon a value for the amplitude a, which will 
give indications of the necessary magnitude. These two data will 
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enable primary and secondary circuits to be designed to give the 
required secondary power with any given primary power. 


THe Inpuctive CIRkcurrs. 

There are two practicable ways of building such circuits. The 
first consists of running a pole line of sufficient length at each 
end of, and at right angles to, the imaginary line joining the two 
points between which communication is to be established. Each 
pole line being earthed at both ends, the circuits complete them- 
selves through the earth, and form two circuits in parallel vertical 
planes. This is the system devised by Mr. W. H. Preece. It was 
iu practical use long before any other system of wireless telegraphy 
was heard of, and, indeed, it is very largely due to Mr. Preeoce's early 
and continuous work in this connection that we have any wireless 
telegraphy to discuss to-day. The efficiency of this system, taking 
cost of materials as a measure of efficiency, depends on the average 
depth at which the current travels in returning through the earth 
from one earth pole to the other. Many experimenta have been 
made by the Post Office authorities to determine the mean depth 
of the return path, but the author understands that the results do 
not indicate any definite law governing the relation between length 
of pole line and depth of return. In these circumstances it becomes 
impossible to accurately forecast what any proposed pair of line 
wil do. Moreover, leakage from one circuit to the other compli- 
cates matters. | 

The other method of forming the primary and secondary circuits 
consists in running a pole line completely round the boundary of 4 
sufficient area ot ground at each station. This, in effect, turns Mr. 
Preece’s two vertical circuits into two horizontal circuits, and there 
is the immediate loss of one-half the mutual induction between 
them—an effect only compensated for if the area of the horizontal 
circuits can be in . If the areas of the primary and secondary 
circuits are A, and А, respectively, and the distance between them is 
D (D being large compared with the diameters of the circuits), then 
the total induction threading the secondary, 

2 A) A. О 
В= I (1) 
when the circuits are in parallel planes normal to the line joining 
their centres ; while in the case of the two circuits lying in the 
same plane, (2) 


Another point to bear in mind when comparing the vertical and 
horizontal systems is that in the former a pole line is only u 
over half the whole length of circuit, the remainder being msde u 
by the earth return. In the latter the pole line extends right roun 
the circuit, and is on that account likely to prove more costly. 
However, horizontal circuits possess compensating advantage 
which may easily outweigh their drawbacks, and in the following 
formulz for determining the volume of copper in the lines, areas 0 
circuits and primary power required for signalling over апу give? 
distance, the circuits are supposed to be laid in a horizontal plane. 

The expressions given in (1) and (2) show that circular circuit 
will give the maximum effect for a given length of pole line. Bat 
this is an ideal form which could hardly be contemplated in prac 
tice, and it will, therefore, be assumed that each circuit forms the 
boundary of a square area. Since each circuit will have to set? 
for both transmitting and receiving, it is clear that they must 
a be identical in size and shape. 

t 


Vp, Np, Rp 
У, N. К, 


— —— —— —— 
е е е е e 


be the total volume of wire, number of turns, and 


resistance of the primary circuit. - 
the corresponding values for the secondary circuit. 
sectional area of line wire. 
specific resistance of line wire. 
length of side of square circuit. 
distance from centre of primary to centre of secondary: 
value of primary current. 
value of power spent in primary. 
total electrical power in secondary. 
total magnetic induction threading secondary. 
impressed E. M. F. in secondary. 
current in secondary. 
mechanical power of indicator or motor in secondary’ 
All the cyclic quantities are assumed to be simple sine functi? 


; : : f 
and the letters denoting them stand for their maximum (orest o 
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wave) values. ee 
The whole of the power required in the primary circuit 18 889^, . 
to be that wasted in heating the wires. To be strictly accurato, in 


power radiated into space, of which a minute fraction арр®® 
the secondary, should be added; but at the low frequencies i 
for working the whole radiated power is very small compared ical 
2 R». To get the greatest possible conversion into mecha" 
energy in the secondary E, must be in step with C,, and the ‘i 
dition for maximum activity of a motor must be fulfilled. otor 
well known, this condition requires the back E.M.F. of the “sible 
to be equal to one-half the impressed E M.F. The highest Pi ere- 
value for the mechanical power of the secondary indicator l, 
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fore, M= IE. C, 
— E, . E?, 
But C, “oR? so that M= IR. 
Rp 1 N, and ага we have— 
a А 
SNL W. V 
E — Р 165 . » + (3) 
?N 2 
also, R, DIAS ; 
so that, finally, 
M= E? p*stW,, V. У, (4) 


4R, 160%? 
Here we have an expression for the power turned into audible, 
visible, or in any other way discoverable motion by an indicator 
considered as a motor—a motor which is only required to over- 
come its own mechanical friction, and working under the ideal 
conditions of maximum activity, negligible, electrical resistance 
and self-inductance, E.M.F. and current in step, and, lastly, 
absence of any medium which can absorb or distort the magnetic 
waves on their road between the two circuits. As might have been 
anticipated, the mechanical power does not depend in any way on 
the number of turns of wire into which V, and V, may be divided. 
The number of turns in primary and secondary will depend only 
on the E.M.F. of primary generator, and E.M.F. for which the 
motor is designed ; these are questions entirely distinct from the 
mechanical work to be done, just as the bearing friction in an ordi- 
nary motor is quite independent of the volts and amperes of the 
machine. Formula (4) also indicates that the least volume of wire 
will be used if we make V, — V, ; aud in that case, if we put 
V, for the total volume of wire used in the construction of the 
two circuits, (4) becomes 


(44) 


_At this point it will be useful, by working out an example, to 
give an idea of the mechanical power which can be delivered at a 
distance of several miles by the expenditure of a reasonable 
amount of power in the primary circuit, and by means of a prac- 
ticable weight of wire. Suppose we put 1,000 kilogrammes 
(about 1 ton) of copper wire into circuits, 1,000 metres square and 
10 kilometres apart. Let the frequency be 100 ^» . and the mean 
power spent in the primary circuit be 100 watts. That is to say, 


p= 028, з= 10?cm., W, = 200 x 10° ergs per second, 


v. = 15. =11x 105 c.c., p 177 x 103 C. G. S. units, 
and D=10%m. 


If these values are put into (44), we get 
М —0:34 ergs per second. 


Now, as will presently appear, it is quite easy to obtain indi- 
cating instruments which will work with less than one-third of an 
erg per second ; but it must not be forgotten that the value just 
given for the mechanical power available is under ideal conditions 
that can only be approached—never reached. 


TRANSMITTING DEVICES. 


It is not necessary to discuss in any detail the apparatus required 
for producing the alternate or interrupted current in the primary 
circuit. An interrupted current may be derived from batteries by 
means of a rotary contact wheel driven by clockwork or by an 
electro-motor. For telegraphing over great distances the primary 
power must be considerable, and it will probably prove more 
economical and convenient to have a small alternator driven by an 
oil or gas engine. No particular difficulty is likely to be met with 
in designing a compact plant for the purpose. 


REcEIvInG DEVICES. 


In every instance, so far as the author is aware, in which com* 
munication has been carried on by magnetic induction or by earth 
leakage, the ordinary Bell telephone has been used asa *'sounder." 
It is well adapted for the purpose, as it enables exceedingly minute 
currents to be detected. This sensitiveness does nbt arise so much 
from the efficiency of the telephone as a current-detector as from 
the marvellous delicacy of the human ear, which is able to distin- 
See sound waves produced by motions so exceedingly small as to 

absolutely invisible, even when magnified many times. In the 
course of the investigation already referred to the author made 
careful measurements of the magnetic and electrical quantities 
involved in the telephone, but up to the present he has been 
unable to devise adequate means for measuring what fraction of 
the electrical power supplied is converted into mechanical power. 
This conversion can be estimated for any given amplitude of the 
diaphragm from a knowledge of the change in induction threading 


the coils for different displacements of the diaphragm ; obtaining 
in this way the back E.M.F. But the difficulty remains of 
determining the amplitude when an alternate current is flowing in 
the coils. 

However, in the case of the telephone it is not essential to know 
the mechanical power in order to ascertain the conditions for 
working to a given distance. By measuring the alternate current 
required to produce readable signals it is possible to deduce with 
fair accuracy the distance over which Morse oode signals can be 
sent. Ths author has measured the current flowing in a Post Office 
pattern Gower-Bell telephone while receiving Morse signals read- 
able by a skilled operator in a quiet room—‘‘ readable ” implying 
that the message could be read without difficulty. Two operators 
were found to agree very closely in their estimate, and it appeared 
that the current for readable signalling was nearly twice the minimum 
current which produced an audible sound. The curretit was deter- 
mined by connecting the telephone to a circular ring of wire through 
which a measured induction was alternating. The resistance and 
self-induction of the telephone were separately determined, and the 
whole impedance was sufficiently large to enable the current to be 
estimated without reference to the back E.M F. of the vibrating 


diaphragm. The mean of several observations gave for the 
maximum (crest of wave) value of the readable current. 
29 
C= 108 2mPeres. 


A current of one-half the above value makes a just audible 
sound. 

When a telephone of this typ» is used as receiver on the secondary 
of an induction telegraph, the only condition to be fulfilled to get 
the best effect is that the resistance of the secondary circuit should 
equal that of the telephone. This is only another way of saying 
that the telephone is a very badly designed motor, with such 
an enormous combined resistance and inductive drop that the 
current is quite independent of its back E.M.F. А large 
component of the current—namely, that required to force the 
vibrations—is, of course, in step with the diaphragm, and, 
therefore, in quadrature with the back E.M.F. ; in short, 
an idle* current in the sense that it does no mechanical work. 
Suppose this particular telephone is connected to the secondary of 
the two circuits which are given above as an example. To get 
maximum current we must either wind the telephone to equal the 
line resistance, or divide V, into a sufficient number of turns to 
bring R, up to the resistance of the telephone. The resulting 
ampere-turns in the telephone coils is the same in either case, and 
it will be simpler to choose the latter alternative, although in prac- 
tice the telephone would, of course, be wound to suit the line. 
Using the same notation as before, and calling x the impedance of 
the telephone coils at frequency F, we have first to make 


2 
that is, Ny Ver 
4p v p 
E. РУМ, Е. 
Now C, 8:7 aD. ; 


and, substituting the value just found for N,, we find 
C. SV, W,. 


pend , Vw Ms (5) 
128D?p J. 

Working out the value of C, from the data already given, the 
frequency being now 400 . ^ per second —the rate adopted by the 
Post Office after many trials at different speeds—and the im ce 
of the telephone = = 220 ** ohms" at 400 с, we find 


that is to say, a little more than four times (4'1) the minimum for 
readable signals ; so that the weight of copper in the lines might 
be cut down to a quarter of a ton, or the distance increased by 


multiplying by 5/41, making the distance between the centres of 


primary and secondary circuits 16 kilometres (10 miles). 

it is clear, therefore, that in the absence of wave-absorption an 
ordinary telephone without any modification will enable induction 
telegraphy to be carried on at considerable distances. In the 
absence of any measurements of the absorption of electromagnetic 
waves by the earth it is, of course, impossible to predict to what 
distance it will be possible to signal by means of a system working 
at 400 periods per second, but the author is inclined to think that 
at this speed absorption will rapidly damp out the waves as the 
distance increases. 


* The author regrets to see that Dr. Thompson sanctions the inappropriate 
phrase “ wattless current" for a current in quadrature with the E. M. F. 
Such currents are, alas! only too watt/w/,—they are never watt/ess. But 
they are distinctly idle, in that they never do any useful work. 
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The telephone may easily be improved for signalling purposes. 
When articulation is not required the pitch of the diaphragm 
may be lowered with advantage. During the working out of the 
apparatus for the lightship telegraph Mr. Cox devised several 
form of telephone sounders in which the coil was rigidly attached 
to the diaphragm, and adapted to move in a powerful magnetic 


field. One or two instruments of this type were made, and. 


worked well. Time, however, did not allow of our bringing any 
of them to perfection. But in whatever way the telephone may 
be improved as a motor, the most serious difficulty will always 
remain. To get an easily audible note, it is necessary to work 
at a fairly high frequency. At 100 periods per second one can 
just hear a low hum ina telephone, but it is not until the frequency 
reaches 200 or 300 that dots and dashes become at all distinct. At 
400 periods the note is sufficiently piercing to enable an operator 
to read a message without any serious strain. Whatever form the 
telephone as а **sounder" may ultimately take, its suitability for 
induction telegraphy must depend on the degree of absorption 
met with in practice. If absorption is serious, audible indications 
must be abandoned, and an indicator working at a very low fre- 
quency will become necessary. What form such an indicator 
should take for Morse code signalling is by no means clear, but a 
simple form of vibratory indicator devised by the author in 1892 
for use in connection with the light-vessel experiments may be 
described, as it illustrates very clearly the principles involved in 
all vibratory indicators of minute alternate currents, and possibly 
contains the germ of a practicable speaking instrument. 

The essential parts of the author's indicator are shown in Fig. 1. 
A rectangular loop of fine wire, a, b, c, d, is fixed in an insulating 
block in a position which allows its end b—c to move freely in the 
air-gap of a magnet, NS. When the rectangle is traversed by an 
alternate current it vibrates up and down about its fixed ends a—d, 
and if the rectangle is tuned so that its free period of vibration is 
equal to the periodic time of the current, it becomes an exceed- 
ingly sensitive alternate-current voltmeter, the amplitude being 
strictly proportional to the impressed E.M.F. on the terminals of 
the rectangle. 


Fic, 1.—Vibrating Rectangle, with Magnet. 


By combining the mechanical equation of motion with the equa- 
tion of the electrical quantities concerned, the following simple 
equation is arrived at for the amplitude in terms of the molecular 
and other frictional resistances to motion, the condition of synchro- 
nism or resonance being assumed :— 

Let a-amplitude at end b—c. 
r = force required at end b—c to overcome frictional resist- 
ances at unit velocity. 
R= electrical resistance of circuit, including rectangle. 
L=self-induction of circuit, including rectangle. | 
E impressed E. M. F. 
Һ== H l= field in air gap x length b—c. 
Then F — e. (6) 
V Rr): + rip?L? 
Also, if i and v are instantaneous values of the current in, and 
velocity at the end of reotangle, 
i rr, 
and the maximum velocity is pa; so that, if C is the maximum 
value of current, 


c=" 
Also the maximum back E.M.F.- V -—pah; hence maximum 


power is 
VO =rap? . . . e . . . (7) 
By differentiating (6) it is seen that a will have the greatest pos- 
sible value when the field is adjusted until | 
№ =т y Rè XL. 
Writing Ri for / Б> + p2L2, we have for the value of amplitude 
under most favourable conditions, 


(8) 


PVR Ri) 


contact by shaking the instrument. 


The condition for maximum amplitude is clearly that for 
maximum activity also, and accordingly we find that when L=0 
and h?=Rr, the back E.M.F. is equal to half the impressed E.M.F. 

So much for thetheory of this simple alternate-current synchronous 
motor. It is gratifying to add that its actual behaviour is, within 
the limits of observational error, strictly in accordance with theory. 

By adding a fixed contact screw adjacent to the free end of the 
rectangle a local circuit will be closed whenever the vibrations are 
sufficient to make the rectangle touch the contact screw. Another 
and better arrangement is to have two rectangles connected to two 
separate secondary circuits in such a direction that they oscillate 
in opposite phase. The two rectangles being made, the poles of a 
] circuit can be made to act as a relay on coming into contact 
with each other. Two relays of this type were made by the author's 
firm in 1896 for use in the light-vessel trials, and a few months ago 
they were attached to the wireless telegraph erected by the Post 
Office for communicating between Lavernock and Flat Holm, in the 
Bristol Channel. They аге in daily use as relays for closing a call- 
bell circuit. The primary current is derived from a small 
alternator with a very heavy fly-wheel on the armature shaft. 
The machine being driven by hand to a speed above the 
synchronising frequency, the exciting current is switched on, and 
the alternator allowed to come gradually to rest—passing slowly 
through the synchronising speed, so that the two rectangles 
of the distant relay have time to come to their maximum 
amplitude. The rectangles in these two relays are made of 
iridio-platinum wire 3 mils in diameter. They are each 4cm. 
in length, 2cm. in breadth, and their frequency is 16 periods per 
second. The twin-rectaugle relay has one great advantage over the 
single pattern shown in Fig. 1. When the twin rectangles are 
properly tuned to unison it is almost impossible to bring them into 


k 10,000 


20,000 


Fia. 2.—Curve connecting ч and x for Iridio-Platinum Rectangle: 
а in centimetres, ћ in C.G.S. lines. 


Even when the contact points 
of the rectangles are separated by only 0:002 inch, it is difficult to 
make contact by shaking the relay. They may be oscillating over 
a large angle ; appearing to overlap each other, but oscillating 1n 
unison and in the same phase, as the rectangles do when shaken, 
they do not come into contact. These relays were designed for 
use on board a light-vessel, and entire freedom from accidental 
contact due to shaking was, of course, essential. 

Measurements of the value of the frictional resistances of rec 
tangles made of copper, platinum, and iridio-platinum were mae, 
and showed very little difference between them. The value of f 
was determined by means of a vibrator like Fig. 1, having its fiel 
produced by an electromagnet, so that h could be varied. The 
process consisted in observing the amplitude at synchronism for 
different values of h, and plotting the curve connecting them. 

There being no self-induction in the circuit, the amplitude follows 
the law, Eh 
| M" EE Rr) | 

The impressed E. M. F. was provided by a secondary сїгошї of ^ 
single turn in which the total induction B could be measure 
That is to say, E=pB ; so that 

. _ В 9) 
au P T 

Having plotted the observed values of a and h, a curve 5 
determined by means of equation (9) to fit the observed points J, 
closely as possible. One of the curves is given in Fig. 2. 
shows the relation between a and h for a rectangle of iridio-platinum 
wire 3:3 mils diameter and 2:9cm. long, having a frequency of 
periods per second. The curve is drawn from the equation, 

1,770h 8 
„ ＋ 25 5 10 
Rr = 25 х 10 C. G. S. units. 


so that 
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R = 4:98 ohms = 4'28 x 10? C. G. S. units; hence 
f= _ 25 — = 5'85 

4:28 x10? 1,000 | 

Tn the relays оп the Lavernock-Flat Holm telegraphs the greater 
length of rectangle—4om.—results in a lower value for r, namely, 
| 40 


Now 
| dynes. 


r=- `. 

1,000 

The power required to work a 4cm. rectangle at any amplitude 

can now be calculated from the value for r just given, and the 

known frequency—16 periods per second—for, as we have already 
seen, the mechanical power expended is 


dynes, 


М = тарі. 
—__4 —1 = =100: 
Let "= 000 а= 101. р=2х X 16 100; 
then М —0'4 ergs per second (a=0-lom.): 


or, if а=0%01ст., 
М =0`004 ergs per second (a —0:01cm.) ; 
and so on. 

An amplitude of one-tenth of a millimetre is, however, far more 
than is necessary under favourable conditions. The author has 
repeatedly worked a twin-rectangle relay with less than 2 mils 
between the contacts, and a relay was purposely set up at Woodfield 
Works with the contacts 2 mils apart to ascertain how often aoci- 
dental shaking made contact. The relay was tested every day by 
alternate current, to see that it was in working order, but in the 
course of a three weeks’ trial no accidental contact occurred. 
Taking 2 mils— say, 0°005cm.—as the limiting value for the clear- 
ance between contacts, the mechanical power expended becomes 

М =0 001 ergs per second (a=0-005cm. ). 


This must be considered as the limit of sensibility for this 
particular relay. When the clearance is reduced to less than 2mm. 
difficulties arise from the electrostatic attraction between the 
rectangles drawing them into contact, and when in contact the 
elastic force of the wires is insufficient to pull them apart again. 
It is clear, however, that the energy received in a secondary circuit 
can be detected by means of a synchronous vibrator of the kind 
described, in which frictional resistance has been reduced to 
4x10-? dynes. Returning to equation (4°), and assuming the 
resistance of the rectangle is negligible compared with the least 
possible resistance of the secondary circuit, we can now write— 


202. PW, VI 
М = таёр? = E 
Hence, a= Eb (10) 
PT 


When, as in the former example, V, —1:1x 105 c.c., s=10 cm., 
W, =200 watts, D=10 kilometres, p=1-7x10— ohms, and, in 
addition, r=4 х 107? dynes, the amplitude will be 

a0 014 cm. (about 53 mils); 
во that, if the rectangle is used as a relay, and set to its maximum 


sensibility, it would be possible to work with a weight of copper 
amounting to | 


d 0'005 » 2 
1,000 kilos. = 
ў ов. X 0014 350 kilos., 
ог about one-third of а ton. E 
Or, still using 1,000 kilos., the distance may be increased by 


е е 3 / е 
multiplying by „ / 0014. 1.49. bringing up the distance to 142 
V 005 8 


kilometres—a value only a little less than the limiting distanoe 
found for readable signals with a telephone as receiver. A very 
small rate of absorption of waves would, however, tell enormously 
against the telephone, while the vibrating rectangle, working at so 
от 4 ee as 16 periods per second, would not be appreciably 
affeoted. 8 

It is interesting to note that when the telephone and the rect- 
angle are worked under exactly the same conditions as regards 
primary power and distance and size of circuits, but at frequencies 
of 400 and 16 periods respectively, the total power available for the 
telephone is more than six hundred times as great as that available 
for the rectangle. Yet the rectangle gives a visible indication—for 
by means of a magnifying glass the vibrations are easily visible 
down to about half a mil, It has already been remarked that this 
synchronous vibrator may contain the germ of a speaking ” instru- 
ment. It has ample sensibility for practical purposes, and is not 
likely to be affected by a moderate rate of absorption. It is to be 
hoped that some means will be discovered for enabling it to be used 
for indicating Morse code signals, either directly or by employing 
it as a relay. | 

ABSORPTION. 

So far as the author is aware, the absorption of electro- 
magnetic waves by the earth—considered as a solid conductor— 
has never been calculated or measured under the conditions 
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assumed in this Paper. What is wanted is a complete series of 
observations of the absorption at different frequencies and over 
different distances, and it would be desirable that observations 
should be made in several different localities of widely differing 
geological character. The author hopes to be able to carry out 
at least а part of this investigation in the course of the next few 
years, Apart from absorption, it is clear that communication by 

etic induction can easily be established in those cases where 
the ordinary telegraph line or cable is impracticable, The author 
has endeavoured to illustrate the fundamental principles involved 
in the working of induction telegraphs, and if he has in any way 
cl the ground for future investigators, and thrown a little 
light on matters relating to the design of appropriate receiving 
apparatus, the object of this Paper will have Б fulfilled. ' In 
conclusion, the author desires to express his sense of the great 
obligation he is under to Mr. Preece and Mr. Gavey for their kind- 
ness in giving facilities for his investigations, and placing at his 
disposal the results of the many experiments carried out by them 
in connection with wireless telegraphy, 


TRAMWAY CONSTRUCTION OVER CHILKOOT PASS.* 
BY W. А. BURKHOLDEB. 


Building an aerial tramway over Chilkoot Pass, or rather, to 
speak more accurately, the building of an aerial tramway up the 
Chilkoot Pass from the foot of the canyon to Scales, at the summit 
of the mountain, is an engineering problem of expedients and 
frontier experiences, rather than of technical detail. To begin 
with, the work was of the variety best known as a rush job," but 
to make matters more interesting, the contract was executed 
in the depth of an Alaskan winter, with labour mildly charac- 
terised as unskilled, and in a country where the monotony of 
having different parts, if not the entirety, of one's anatomy frozen, 
was varied only by the excitement of death-dealing avalanches. 
Labour—spare the mark !—ocost $3:50 to $5 а day and board. At 
times it was n te dig through 20ft. of snow before reaching 
the ground, and then, particularly during the last two miles of the 
line, the ground proved so hard that it was almost impossible to 
break it with dynamite, to say nothing of the difficulty, if not the 
impossibility, of thawing the explosive. It was at all times neces- 

to put the poles into the holes as soon as the latter were dug, 
or otherwise the holes would quickly fill with drifting snow. As 
to the weather, that at the foot of the summit is of a severity 
I cannot describe. It is with the greatest difficulty, at times, 
that one can stand up against the hurricane that blows there, and 
this, with à temperature perhaps far below zero, makes it almost 
impossible at times for human beings to exist there for any length of 
time. Both my cheeks were frozen one morning while making an 
inspection of the line, and & few days before the hard frozen bodies 
of two Indians were taken from the trail. It was below this point 
that occurred the great avalanche of February last, where nearly 
60 adventurous gold-seekers were buried alive, and which was so 
fully reported in the daily Press at the time. Although the great 
avalanche crossed the pole line of the Dyea-Klondyke Transporta- 
tion Co.'s tramway, it did not injure it beyond tearing down a few 
stretches of wire. Nevertheless, the work on the tramway, which 
was begun on June 15th last, was completed on March 20th, when 
it commenced operations. The original plans for the building of 
the tramway of the Dyea-Klondyke Transportation Company con- 
templated the erection of a power house, to be driven by steam, at 
Dyea, and an 18-mile transmission thence to Scales, at the foot of 
the pass. This transmission was to be at 5,000 volts, three-phase, 
with step-up and step-down transformers, and the equipment for 
it reached Dyea in January. On arriving on the ground, however, 
I advised against the transmission as proposed from Dyes, when 
the power house could be both installed and operated as cheaply 
and as satisfactorily at the mouth of the canyon as at Dyea. Some 
11 miles of transmission line, as well as the raising and lowering 
transformers, and all attendant losses would be obviated should the 
change be effected, and, accordingly, the power house was located 
at the mouth of the canyon. | 

The generating station is a plain log building measuring 20ft. by 
60ft., and the steam equipment place therein consists of a 16ft. by 
64in. marine type boiler, and au 1lin. by 12in. automatic engine, 
from which is belt-driven a Westinghouse 45 kilowatt two-phase 
generator, delivering 2,000 volte. The station contained no 
“frills,” but the behaviour of the boiler is worthy of special 
mention. It was of the marine type, designed for burning coal 
under forced draught, but no coal was to be had. The only wood 
available was green hemlock, at 85 50 per cord, and while we did 
succeed in getting up steam, I have often thought that it was due 
to the sulphurous heat of the fireman's outbursts of wrath more 
than to any caloritic virtue of the wood itself. 

Canyon City is nine miles above Dyea, which is the seaport for 
those who go to Dawson and the Klondyke by the most direct route. 


* From the Journal of Electricity, of San Franoisco. 
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The distance fron Canyon City to the foot of the id a little 
over seven miles, and along. this distance the pole. line passes, 
thence up the canyon to Scales. The poles are of 306. spruce, 
cut from the mountain side, and measure from біп, to 8in. in 
diameter at the top, to from 10іп. to 12in. at the butt. In the 
canyon the line is run in the most direct route possible, the poles 
being set in holes blasted out of the solid rock, and so that the line 
runs from point to point along the side of the canyon. This pole 
line carries only the two-phase transmission circuit, consisting of 
four No. 6 B. and S. gauge hard drawn copper wires, supported on 
Locke triple petticoat glass insulators, on wood topped steel pins. 
The transmission line is barrelled twice in its length, and the poles 
also carry a telephone circuit. 

The motor house at Scales contains a step-down transformer 
which reduoea the line potential to 200 volts for driving a Westing- 
house 15 н.р. induction motor (type C'). The motor is belted 
to a shaft operating winding drums through clutches, so that one 
of the drums takes up the cable while the other pays it out at the 
same рее The outfit is 4 regular mine hoist, and was, in fact, 
taken from the Sheep Creek Mine, near Juneau. 
cable, which is, of course, e. 9 1 , and the greatest 

ingle span is approximately 3,0004. in length. varying 
Kom 1,2001b. to 1 5001b. aro carried with ease up grades running 
as high as 30 per cent., and some parts of the tramway run along 
the side of the canyon from 500ft. to 600ft. almost vertically above 
the trail. It should be explained that the Dyea-Klondike Trans- 

rtation Co. tramway, which is now being described, consists of a 
raction cable of fin. plow steel, supported at intervals as close as 
possible, on staunch over ing pole structures. On these trac- 
tion cables run, or rather underrun, two buckets, not unlike two 
ооа! conveyors joined together, and these buckets are hauled along 
the traction cable by means of a pulling cable, also of plow steel 
but having а diameter of Jin. It is this latter cable that is wound 
on one or the other of the two drums referred to, according to 
whether the buckets are being raised or lowered. The tramway, 
which is 4,000ft. in length, із used only for freight. Although 
employés have been over it often, and one young lady a Miss 

erton, who is a Cross nurse, made the perilous trip in 
safety shortly after the completion of the tramway. She was the 
first and only woman who ever went over the trip, deepite the full- 
page story in a New York Sunday paper describing, with thrilling 
attributes, the journey as made by one of its women reporters. 
The tramway is capable of handling 50 tons of merchandise daily, 
and the cost for the service is 10 cents per pound from Dyea to 
Lake Linderman, which is a cut from the rate of 40 cents which 
existed for the same service last fall. The rate for the 4,000ft. of 
the Pass alone is 1 cent per pound. 

So t was the activity of the transportation companies during 
last winter, that by the commencement of the season this summer, 
three different tramways were in operation over the Ohilkoot. In 
addition to the one described, the Alaska Railway and Trans- 
portation Company were operating a single lin. cable between the 
top of the hill above Stone House to the top of the mountain over- 
looking Crater Lake. This cable has a length of about 7,000ft., 
and is run by a 40 н.р. gasoline engine. The third system is 
known as the Bleichert system," and uses a steam plant for 
operating its tramway from Canyon City to Sheep Camp, and 
another for that section from Sheep Camp to the summit. These 
three systems were consolidated early last summer, and now only 
the Bleichert system is in active operation. 
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ELECTRICITY WORKS ACCOUNTS. 


Harrogate Municipal Electric Supply Works. 

The municipal electricity supply undertaking at Harrogate 
commenced business on April 15, 1897, with about 90 con- 
sumers and an equivalent of 8,000 8 c.p. lamps connected to 
the mains. Our table therefore embodies the accounts of 
ор for the period from the above date to December 31, 


The length of the | 
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Of the authorised capital- of $40,996 £25,285 had been 

borrowed temporarily at one-half per cent. above the bank 
rate of interest, but the Corporation were about to take the 
loan up at 84 per cent. 

At December last the total capital expenditure had amounted 
to £27,298, representing £99 4s. per kilowatt of generating 
capacity of plant. With 110 consumers and an equivalent 
lamp connection of 8,700 the output for the year was 62,836 
units sold, for which an average revenue per unit of 5:970. 
was obtained. The total costs at 4:17d. per unit represented 
about 70 per cent. of the revenue. 

No reserve fund has yet been started, so that with the work- 
ing profit of £468, and after paying £565 as interest on loans 
the deficit is £97. To this a sum of £254, representing the 
expenses of executing the provisional order, has been added 
as this expenditure is not chargeable to capital account. 


Windsor Electrical Installation Oo. (Limited). | 

Electricity supply at Windsor started near the end of 18%, 

the equivalent lamp connection being then about 2,700, with 
60 consumers, and the plant capacity about 100 kilowatts. 

The authorised capital of the Company amounts to £25,000. 
At December 31st last the total capital paid up (raised by the 
issue of £1 shares) was £19,970, while the total expended 
capital amounted to £20,469, representing some £78 per kilo- 
watt of generating capacity of plant in the station, It was 
proposed to issue the remaining capital of £5,000 during the 
current year. 

The equivalent 8 c.p. lamp connection to the mains at 
December 81, 1897, was 4,985, and the output for the year— 
62,095 units sold—realised a revenue of £1,558, representing 
7°16d. per unit. In addition to this and such other items м 
meter rents £84, pupil’s preminm £33, and rents £52, the total 
revenue received has been augmented by what appears to bes 
by no means unremunerative department of the business—the 
installation work—this having realised a profit of £621, thus 
raising the total revenue to 10:64. per unit sold. | 

The costs come out high, at 5°29@. per unit, generating 
costs at 8°56d. being somewhat abnormal, even for 
moderate output of 52,000 units. | 

A working profit of £1,163 has been made, representing 
7:09 per cent. of the mean capital No payment to any 
reserve fund has been made, thus enabling an ordinary divi 
dend of 4 per cent. to be declared, leaving a balance Ю 
carry forward of £604. 

Neglecting the profit of £621 made by installation work, 
the working profit would stand at £542, and the ratio of the 
total costs to the revenue at 67:7 per cent. 


The following is a list of electric supply works the account 
of which have been analysed, together with the dates 0D 


which statements and analyses of accounts have appeared :— 


Ayr (Muuleipal)) )) Nov. 11) Kensi'gton & Enightabr'ge (Co) Sept. 9 
Bediord (Municipal) ........ ~ Mar. 4 тее Hall (Municipal) Aug. Y 
Belfast (Municipal) ............ Sept. 28| Kingston-upon-Thames (Mun.).. Маг. » 
Birmingham (Company)........ Dec. 16 | Lancaster (Municipal). Oot. 3 
Blackpool (Municipal) ........ Oct. 7 | Leeds (Company )))): Apell 
Bournemouth (Company) Кру June 3 | Leyton (Municipal) ........-.-- Sept. И 
Bolton (Municipal) ............ Dec. 9| Liverpool (Municipal). Aug. 9 
ord pal) Мау 20 Man ester (Municipal) ркан Joly 5 
Brighton (Municipal) .......... May 6| Newcastle and ot (Co.). .. Dec, 5 
Bristol (Municipal) ............ July 29| Newcastle-upon-Tyne(Co.) .... АР 
Burnley (Municipal) .......... Sept. 16 | Northampton (Oompany)) Ара 2 
Burton - upon- Trent (Municipal) Apri 15| Norwich (Company)... . Dec. и 
Bury (Municipal) .............. ov. Not ting Hill (Com 9222 Mar. 5 
Cambridge (Company) „ June 17 Nottingham (Munſcipal) . Oct. 1 
ng (Company) ...... ril 22 | Oldham (Municipal). . Nor. 1 
Chelsea (Company) ............ ay 20 ord ( F April { 
eltenham (Municipal)........ Oct. 7| Portemouth (Municipal) Nor. es 
Chester (Muni )osaseckewe dd Oct. 14| Preston (Com 222rꝛũ Oct. 16 
Clerkenwell (Company) ........ Mar. 18| Reading (Company)) Sept. i 
Derby (Municipal) ............ Dec. 9| Richmond (Company) . . .. Mar: i 
Dewsbury (Muniolpal).......... Nov. 25 кароо (Company). 8 8 April 1 
wer (Company) ............ Mar. 11 | St. James & Pall Mall (Company) July T 
Dundee (Municipal) Nov. 4| St. Fancras (Vestry) . Му 1 
Eastbourne (Company) ........ July 22| Sheffield (Company) Ma 1 
Xdinbnfgh ( unicipal) ........ Oct. 14| Shore (Vestry ) её 3 
Exeter (Municipal) ............ Aug. 6 повара (Municipal) De: 8 
rors Helly em Aug. 12| Southport (Municipal). Oct. 1 
Guildford Company) РОР May 13 Stafford (Munici исэн y 
Halifax (Municipal).. .......... Nov. 18| Sunderland (Municipal). Og 'S 
Hammersmith (Vestry) ........ June 10| Taunton (Municipalß . ay " 
(Municipal) ........ Bept. 9| Tunbridge Wells (Municipal) Nov. Ш 
Hanley (Municipal) ............ April 8| Walsall ci ja eae Mar. 18 

w (Company) ............ pt. 9| Wandsworth (Company)) April 

gs & St. Leonard's (Co.) .. April 29 etter Сов MT 
-to-House Co. (Kensington) Sept. 30 | Whitehaven (Municipal) ...·.· July 18 
Hove (Company) .............. ay 6| Wolverhampton (Municipal) .. Мау 13 
Huddersfield (Municipal) ...... Mar, 95 | Worcester (Municipal). уше 11 
n (Vestry ) June 24! Yarmouth (Municipal) ....-:* 
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132 kilowatts 
1 arc, 1 (32 ср.) glow 
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The Windsor Electrical Installation Co., Ltd. 

November, 1896. » 
Continuous-current, 3-wire, 
А. E. Farrow. 


DEC, 51, 1897, 
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WINDSOR.—REMARKS—* For the period from the commencement of supply in November to December, 1896. 
a Includes £21 accruing as interest from money at de posit. 


c Includee £31 to insurance. £16 to auditing. d Includes £59 law costs transferred to capital 


е Includes £12 received аз interest for money at deposit. 
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ELECTRICITY IN STAGE-LAND. 


The history of electricity in the theatre is both instructive 
and interesting, revealing as it does remarkably rapid pro- 
gress from small beginnings to its present important position 
among affairs theatrical. Before and behind the footlights, 
though more especially in the second-named domain, the 
ornamental and useful possibilities of the electric current have 
gradually been appreciated and utilised to an increasing 
extent. In the apprentice days—or nights, should we say— 
of electricity in stage-land, its duties were more ornamental 0t 
fantastic than severely utilitarian. Corps de ballet were 
equipped with belts of now obsolete primary or secondary cells, 
lighting lamp-tipped magic wands; “chipped lightning,” 9? 
we believe it was called, was a popular stage effect, produced 
by the sparks from a large Wimshurst machine; and the 
demoniacal flash that leaped from the sword of Mephistopheles 
when he slew Valentine was produced by an artfully- -contrived 
induction coil, which, on one occasion at any rate, gave the 
unhappy man a shock that ‘‘greatly tickled the devil 
and much amused the audience. These were amongst the 
many quaint uses to which electricity was first applied, â 
time when the electric light as a main illuminant in 
theatre was but little known and was at best a aeni 
heroic experiment. But this was also a time when electricity 
was rapidly revealing its potential superiority as ап i 
minant, and when the shadow even of its advent as à motive 
power was dimly forecast. And despite the many seemingly 
insurmountable difficulties, and the lamentable failures which 
met the efforts of those who endeavoured to supersede wi 
electricity older methods of lighting theatres, this form of 
illuminant has gradually come to be recognised by theatri 
managers as the only safe and satisfactory one both for 
general lighting and for artistic stage effects. Stage scenery 
and properties are, as a rule, so highly inflammable that it is 
not surprising that the glow lamp bulb should be preferred to 
the wire-encased or naked gas flame, or the electric 810 
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the dangerous oxy-hydrogen “lime.” An example of the 
completeness and even elaboration with which the electric 
light equipment of a theatre is now invested is to be found at 
the recently-opened Kennington theatre. At that house 
Messrs. Owen Lucas and Руке have erected a self-contained 
steam-driven electrical plant of some 2,000 lamps capacity. 
An account of this installation will be found in an article we 
publish this week. 
. As with the outside prosaic world, the people of stage-land 
were more ready to realise the advantages of electricity for 
lighting than for mechanical power purposes. Indeed, the 
theatrical profession was and still is far behind the general 
public in this respect; for it appears to possess no engineering 
tradition whatever. Not merely electrical power, but every 
form of mechanical power is practically unknown in stage- 
land, where, with but few exceptions, all scenic constructional 
work is done by carpenters, and all operations are effected by 
hand. The stage has never been thoroughly engineered. In 
the larger cities of Europe, at some few of the principal houses, 
hydraulic power has been introduced for operating the stage 
floor and turn-tables ; and this source of power has also been 
used to a limited extent at Drury Lane Theatre and in 
one or two other houses in the United Kingdom. But the 
vast majority of even large modern stages are quite 
unengineered, and the traditional methods to be found on 
them compare with modern engineering practice much as 
а rope-hauling crowd of ancient Assyrians would compare 
with an electric motor. The reason for this is probably to 
be found in the predominance of traditionary modes of con- 
structing a stage, and the difficulty, to say nothing of the 
cost, of adapting stages built on older lines to the more 
modern ideal. Yet in sanitary, acoustic and other respects 
the theatre has been advanced to meet the latest require- 
ments, so that it is not impracticable that its stage should be 
properly engineered and equipped with all the convenient 
appliances which the introduction of cheap electric power 
renders available. We publish in an article this week some 
account of the work that has just been accomplished by 
Mr. E. O. Sacus in the electrical operation of part of the 
stage at Drury Lane Theatre. Looking not merely at the 
electrical plant, but having regard to the solid construction of 
the stage, it will be seen how great and radical a change in 
stage structure the adoption of mechanical motive power, such 
as electr.city, involves. Instead of a clumsy contrivance of 
timber beams we have a series of light steel girder-built 
arches, a form of structure that is well adapted to rapid yet 
silent motion and adjustment. Apart altogether from the 
use of electricity, this transition is in itself a decided advance, 
and it is surprising to learn that so late as the present year of 
grace its superiority has first been recognised. Turning to 
consider the advantages directly resulting from the use of 
electric motors, we may observe that (1) cheapness, (2) 
rapidity, silence and certainty in action, and (8) the enhanced 
safety secured, are among the most important features. 
The compactness of electrical plant is also often one 
of its advantages. As regards most of these points little 
need be said by way of defence; those who are in a 
position to compare electrically driven machinery with similar 
machinery worked by a group of men or by hydraulic power, 
will readily bear out our assertion that the first is the most 
convenient of manipulation and the readiest in regard to 
rapid adjustment. In the matter of cost, we understand that 
one of the principal inducements which led Mr. Автнов 
Согтлмв to adopt electricity for the Drury Lane stage was the 
low cost of power as compared with hand or hydraulic work- 
ing. When it is remembered that the actual time during 
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which the motors consume power is very small, it will easily 
be seen what great economy must be effected by their intro. 
duction. The success which thus far has attended the eleo- 
trical equipment at Drury Lane Theatre will go far to 
encourage the adoption of elec! rio motive power in other 
houses. Indeed, we hear that several theatrical managers 
are already considering the matter with a view to extending 
its uce to their own stages. 
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Jahrbuch der Elektrochenie. Ву Dr. W. N ERNST and Dr. W. BORCHERS 
(Halle-an-S: W. Knapp. 1898.) 

This is the fourth time that the Jahrbuch has appeared. 
The work has already established its position as a useful reper- 
tory of all that concerns the electro-chemist, and the present 
issue does not fall behind its predecessors. The editors have 
obtained the aid of three collaborators (Dr. H. Danneel, Dr. 
Е. W. Küster and Dr. К. Elbs) in certain sections of the work, 
but the greater part of it remains as à monument to their own 
industry. 

The book is composed of two main divisions. The first 
deals with the results of researches in electru-chemistry which 
may be regarded as purely scientific; the second describes 
such technical advances as have been achieved during the 
current year. In the former we notice a summary of the con- 
clusions of Förster and Seidel concerning the conditions 
necessary to be observed to ensure the accuracy of the indica- 
tions of the copper voltameter. Recognition of the possibility 
of the existence of cuprous copper in the ordinary cuprio 
sulphate solution, is needful if irregular deposits are to be 
avoided. The precautions laid down agree generally with those 
which have been already arrived at in a purely empirical 
manner—a result not uncommon in research, but not cause 
for invidious comment on that account. The usual batch of 
determinations of conductivity in electrolytes agreeing nicel 
with predicted figures is not lacking. The quantity of vot 
recorded is large; its quality not so easily to be appraised. 
Without carping, one may fear that true knowledge of the 
nature and principles of electrolysis may run some danger of 
being smothered beneath a mass of facts and pseudo-facts. It 
is necessary to be discriminating, “ distinguishing fyttes which 
appal and disgust from fyttes which are simply inane,” if we 
may risk а rough quotation. A short section on electrolytic 
analysis, sandwiched between the scientific and technical parts 
of the book, contains little of note save a description of 
Hollard’s method of copper analysis which is an attempt to 
extend his useful process for the determination of copper to 
those impurities commonly found in the commercial metal. 

In the technical part of the book there is much of highly 
practical interest. Many of the more notable articles and 
Papers which are abstracted have appeared as original matter 
or translations in The Electrician during the past year. A 
most elaborate précis is given of the experiments of Liebenow 
and Strasser on the Jacques carbon cell, from which the 
authors have drawn more favourable conclusions concerning 
that device than have most other investigators. There is a 
similarly prodigal devotion of space to the Borcher’s gas cell. 
Dr. Elbs, who is responsible for this part of the book, dis- 
plays some needless irritation at our exposé of that chimera 
bombinans in CO. Such chastening as we administered was 
necessary, and we trust not unwholesome, and should be 
received in а gracious and docile spirit, not with partisan cries. 

The chapter on accumulators is concerned chiefly with the 
description of mechanical improvements in plates and cells. 
There is no news yet of a workable secondary cell independent 
of lead for its action. Considering the flood of devices which 
have been invented for electric furnace work, the chapter on 
this subject is commendably short. That it might have been 
much longer is shown by the string of patents at the end. 
We have in previous years referred with approval to this useful 
list of patents. It is good as it stands, and in our judg- 
ment might have its range extended to include some 
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of the barren and tedious contrivances which are allowed the 
privilege of description in the text. We admit freely that 
the task of discrimination is no light one, but we would sug- 
gest to the authors that they might next year be less lenient 
in their admission of the irrelevant and absurd. On p. 266 
is & description of an ingenious attempt to induce the crystal- 
lisation of carbon in the diamond form, by the simultaneous 
application of heat and pressure, using means which are 
certainly novel and striking. Briefly, it consists in heating by 
means of the arc, a piece of carbon attached to a piston rod 
carried by а piston working in a vertical cylinder, When the 
carbon is at the highest temperature of the arc a charge of 
gunpowder is exploded in the cylinder, and propels the piston, 
so that the piston-rod carrying the carbon is driven with great 
violence into a small cavity in a steel block. The carbon is 
thus strongly compressed while at its boiling point, and is, in 
consequence, partly converted into microscopic diamonds. 
The chapter on the manufacture of aluminium does not con- 
tain mention of any great novelty, but gives an interesting 
estimate of the world’s production for 1898, which is set down 
ав 6,000 tons. А good deal of information is given regarding 
the working up of anode sludge and purifying the electrolyte 
in the copper refining industry. Incidentally occurs a signi- 
ficant comment which may be taken to heart by those who 
believe that the possession of a German patent implies any 
articular novelty in the invention. Je bekanuter die 
Reaktion, desto leichter augenscheinlich die Erlangung eines 
deutschen Patentes in Klasse 40." Under the head of nickel 
is set down a most elaborate process of nickel smelting which 
should act like a charm, and indeed reads like a bad dream. 
The appended diagram is a work of much art. 
The excellent work of Förster on the conditions necessary 
for the electro-deposition of nickel in plates of reasonable 
thickness, so that its refining becomes a practicable pro- 
ceeding, is noticed. It was duly described in The Electrician 
shortly after its appearance. Naturally there is a good deal 
about calcium carbide and its manufacture, Useful informa- 
tion is given concerning the various industrial ventures which 
have entered this trade, but there seems little substantial 
improvement in furnaces or methods. One thing is clear— 
viz., that there is a very considerable market for carbide at а 
reasonable price, whence one deduces that there must be a 
greater amount of acetylene lighting that seems probable to a 
dweller in civilised regions; doubtless it serves for remote and 
desolate places—e.g., country houses. 

The section on the alkali and chlorine industry is compara- 
pada meagre, not, as we think, from any oversight or neglect 
on the part of the authors, but. because of the accomplished 
or impending collapse of the various impracticable schemes 
which have troubled this manufacture, and the steady, silent 
growth of the few good processes which have been devised in 
the years of struggle now almost past. The book closes with 
а short chapter on electrodes, diaphragms and such necessary 
instruments of electrolysis. 

We have indicated our opinion of this work sufficiently 
clearly in running comment. We reiterate that it is a book 
of merit and usefulness; when it errs, the error is on the side 
of commission rather than of omission—an excellent fault in 
a work of reference. 


Alternating Currents of Electricity and the Theory of Trans- 
formers. By ALFRED STILL, A.M.LC.E. (London: Whittaker and 
Co. 1898.) | 
Notwithstanding the fact that the literature dealing with the 
theory of alternating currents and the alternating-current 
transformer has received many and important additions of late, а 
perusal of this little book by no means gives us the impression 
that it is redundant. As the author remarks in the preface, 
there was room for a small work in which the principles 
determining the behaviour of single-phase alternating currents 
under various conditions are considered less from the scientist’s 
point of view and more from an engineering standpoint than 
is usually the case," and we must admit that the author's 
treatment of the subject shows that throughout he has kept 
his objective, as thus defined, well in mind. 
Analytical treatment is abjured—graphical methods being 
almost exclusively used from beginning to end. The first 19 
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pages are devoted to a consideration of magnetic principles, 
and very satisfactorily leads up to what follows on alternating 
currents. The effect of magnetic saturation on leakage is 
more clearly dealt with than is usual. А commendable feature 
of the book is the care that has been taken —ір a work such as 
this, written for purely practical men—to show the effect of 
wave form, and when and where come in the limitations and 
errors due to assuming the electrical quantities varying as a 
Bine function. Most of the cases likely to arise in practice, 
involving self-induction and capacity, singly and in com- 
bination, are dealt with by the aid of the never-failing clock- 
face diagram. 

A problem instructive to students is that dealing with the 
result, under certain conditions, of shunting with an induc- 
tionless resistance a choking coil, which is connected in series 
with a non-inductive resistance, In consequence of the closing 
of the shunt to the coil the total impedance of the circuit is 
increased and the total current drops in consequence of a 
shifting in the phase relations. An analogous case in connec- 
tion with a transformer is given further on in the book. 
Apropos of these effects we might mention another experiment 
based on the phase-shifting principle. If а choking coil pro- 
vided with a few auxiliary turns of wire—distinct from the 
usual coil and normally kept open-circuited but capable of being 
short-circuited be included in a circuit having certain propor- 
tions of resistance and self-induction, the current flowing 
through the circuit is increased, though the pressure across 
the choking coil falls when the auxiliary winding on the coil 
is short-circuited. 

In referring to Dr. Fleming's method of plotting the curve of 
magnetisation from the E.M.F. curve, we notice that the author 
criticises Dr. Fleming's diagram in this connection given in 
his 1896 Cantor lectures before the Bociety of Arts, but surely 
it is but a matter of convention whether a wave diagram- 
matically shown as displaced in phase to the left of another 
wave is to be taken as preceding or as following the latter in 
the absence of a definite origin being indicated on the abscissm. 
In fact, in some of the diagrams representing phase relations in 
„The Alternate Current Transformer” Dr. Fleming diagram- 
шокан denotes a lagging wave by a displacement to the 

eft. 

The author gives a very clear exposition of the experimental 
determination of leakage drop in transformers ; on the other 
hand, more attention might usefully have been given to the 
treatment of the subject of transformers with large leakage for 
supplying are lamps from constant pressure circuits. In dis- 
cussing this case the assumption is made that an arc lamp is 
a non-inductive device. Not till a later section is any mention 
made of the large influence exercised by self-induction in the 
secondary circuit on the leakage drop in secondary pressure 
between various loads. The section on transformer core losses 
is well up to date, and includes a brief and useful summary of 
the result of recent investigations on the influence of wave 
form on these losses. 

An index is provided in addition to the table of contents at 
the beginning of the book, which forms one of ‘The 
Specialists’ Series.“ 


Practical Telegraphy. By H. W. Jenvey, Electrician and Electrical 
Inepector, Victorian Post and Telegraph Department. Two vols. 
(Melbourne: Robt. 8. Brain, Government Printer. 1898.) 

Although not in all respects suited for the telegraph 
operator of this country, these two handy volumes may be 
cited as excellent samples of what such handbooks ought to 
be; and we are desirous of bringing them under public 
notice, if only to emphasise the fact that there is no such 
work provided for their staff by the British postal telegraph 
authorities. Mr. Jenvey has taken upon himself to educate 
his subordinates, a task which he has performed with infinite 
pains, and а great deal of skill; what is more, his efforts are 
so much appreciated that these volumes bear the imprimatur 
of the Postmaster-General of Victoria, and are published by 
the Colonial Government as “ A Guide for the use of Officers” 
of the Department. They are essentially of the Blue Book 
order of publication, and appear to be distributed among the 
employés gratuitously. Vol. IL, which is devoted to the 
description and explanation of Duplex and Quadruplex-signal- 


THE ELECTRICIAN, 


ling, and to the higher branches of testing and measurements, 
would be a welcome addition to the technical handbooks of 
the mother country, the text being full, clear, and concise ; 
the illustrations profuse and well drawn. Submarine tele- 
graphy is, of course, left out of account; but when this is 
said, the book remains one of the best that could be put into 
the hands of an intelligent operator, or indeed of any student 
of the practical and technical aspectsof overland telegraphy. Of 
the first volume, although it has gone through three editions, 
and has well deserved its popularity, we cannot. speak in such 
unqualified terms. This, however, is chiefly due to the 
prevalence of working with ‘closed circuits,’ a practice 
which has long been out of favour in this country, and which 
consequently destroys the utility, for English readers, of a 
great deal that is described and illustrated in Mr. Jenvey's 
book. Makiug due allowance for this, the descriptive matter 
is always simple and to the point, leading the student 
gradually on from a working theory of the elementary stage 
to the more obscure problems that confront the expert elec- 
trician. The illustrations in this volume, however, suffer as 
they usually do at the hands of tbe draughtsman or the engraver. 
Where the author himself has made the drawing matters are 
generally pretty plain; but when a draughtsman has been 
left to draw the apparatus he has followed the common 
practice of sketching a pictorial front view and leaving out all 
the, electrically speaking, essential details. This is the case 
with Fig. 22, where not only the connections, but the lettering 
referred to in the text, are omitted. As a rule the tongues of 
relays are balanced midway between the stops, and, what is 
far worse, the Morse keys are in touch with neither the anvil 
nor the back stop. Fig. 82, for example, would be unintelli- 
gible to a novice, the current not being traceable in any 
direction. Even the diagram relating to Wheatstone bridge 
testing is by no means clear; but this is remedied in the 
second volume. On page 11 either Fig. 10 is wrong or the 
text is so, the circuit requiring. both keys to be depressed. 
This is so stated at the beginning of the paragraph; but, 
later on, key is used in the singular, whilst the diagram 
flatly contradicts it. There is a strange slip at the top of 
page 40, where the letter F is probably meant fora D. We 
notice, too, that no mention is made of the use of a permanent 
magnet for restoring demagnetised needles. The process 
described in the text is effectual, certainly, but far more 
troublesome, we should say, than handling a horse-shoe 
magnet. We have only one other fault to find with these 
two useful volumes—and this by way of compliment—the 
index to each of them falls far short of what their contents 
entitle them to. | 


The Archives of the Rontgen Бау. August, 1898. (London: 
Rebman Publishing Company.) | 

The current number of the ** Archives of the Réntgen Ray ” 
reports, as usual, the doings of the Rónigen Society of 
London, and contains, as well, an interesting collection of 
data bearing especially upon the medical applicability of the 
rays. That energetic body, the Róntgen Society, has had 
read before it Papers by Mr. Apps, Dr. Macintyre, Mr. 
Swinton and some other enthusiasts, a distinct feature of the 
meetings apparently being the often excellent discussions 
which followed. Mr. Apps discourses upon a new induc- 
tion coil—what could be more appropriate ?—and criticises 
severely some statements recently put forward by M. Rochfort 
in connection with an apparatus introduced by him. As 
there are no illustrations to Dr. Macintyre's article upon 
© contact breakers,” his contribution is not of that real prac- 
tical use which it otherwise might have been; it may serve, 
however, to emphasise the existing want of more perfect means 
for interrupting the primary current in induction coils. What 
can have induced Drs. Wolfenden and Forbes-Ross to publish 
a “ 5 note as to the Action of Röntgen Rays 
upon the growth and activity of Bacteria and micro-organisms” 
is dificult to understand. At the present state of that question, 
with so much uncertainty rife, when, in fact, there is held in 
many minds the belief that X rays exert no action whatever 
upon micro-organisms, the results set forth in this addition 
to the literature of the subject can scarcely be considered 
helpful, We were unable to perceive that the authors had taken 
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any special precautions in regard to the earthing " of the cul- 
tures. What is really wanted at this time is a thorough 
and systematic examination of the whole question, and it 
is to be hoped that Drs. Wolfenden and Forbes-Ross will, 
in the near future, supply that want. The pin-hole camera 
has been turned to good account by Mr. Swinton, and on 
page 15 of the Archives there is a description of its 
useful application to X-ray problems. 

Everyone who has treated Röntgen ray matters at all 
seriously knows of the early work done at Oxford by Mr. Porter, 
and will be glad to see here collected the curious results of 
his observations. This complete account of his work, got 
together, as he explains, at the request of the Réntgen Society, 
occupies, some eighteen columns of exceedingly interesting 
reading. The Archives this time contains а description 
of “Some X-ray appliances," besides a few scraps of mis- 
cellaneous information and the usual ** Notes and Abstracts" ; 
there are also comprehensive articles upon “The Röntgen 
Rays in the Diagnosis of Pulmonary Tubercolosis,” “ Experi- 
ments on the Application of the Róntgen Rays to the Study 
of Anatomy," and во forth. Then come the “ Plates," which 
are always good—seven beautifully executed photographic 
reproductions. 

The Archives of the Röntgen Ray” is keeping up its 
reputation for thoroughness in this respect, and the journal 
filis a very definite place amidst the scientific literature of 
the day. 

Chemistry in Daily Life. Popular lectures by Dr. LassaAR-COHN. 
Translated by M. М. Parrison Мов, М.А, Second edition, revised 
and augmented. (London: H. Grevel and Co. 1899.) 

The fact that this book has run to а second edition is proof 
sufficient that there is a demand among the general public in 
this country for information respecting those technical pro- 
cesses which conduce so much to the comfort of our every- 
day life, and this is a very satisfactory state of things. But 
why should Mr. Pattison Muir have thought it necessary in 
order to meet this demand to translate a series of lectures 
delivered by Dr. Lassar-Cohn at Kónigsberg? Surely the 
information might have been supplied from home sources. 
The lectures themselves are lucid, and the explanations given 
of the various processes, and the underlying scientific princi- 
ciples on which they are based are all that could be desired. 
Starting with the air we breathe, Dr. Lassar-Cohn leads us 
on to the consideration of how the carbon consumed in the 
process of respiration is to be renewed, and so on to the 
question of food, and the properties of its various consti- 
tuents, and he notes the beneficial effects of good cookery. 
The properties and chemical constitution of our food and 
drink being explained, the question of our raiment neces- 
sarily comes under consideration, and then we pass on 10 
the explosives used in sport and war. Toilet articles are 
also dealt with, and the manufacture of glass, which intro- 
duces us to mirrors, photographic lenses and the Rontgen 
rays, and the work concludes with a chapter on metallic 
alloys and the alkaloids. The author has treated his subject 
in a manner eminently human and suggestive, and one rises 
from a perusal of the work with the feeling that chemical 
phenomena are intimately connected with our daily life, and 
that, whether consciously or not, we are always carrying on 
chemical operations. : 


Kalender fur Elektrotechniker. (1899). Ву Е. UPPENBORN 
(Munich and Leipsic: R. Oldenburg. 1899.) 

Some of the matter contained in the fifteenth edition of 
this well-known pocket-book has been omitted in the six- 
teenth, and its place has been filled by material of greater 
importance. Among the additions we notice a method of 
estimating the return-circuits of electric tramways from an 
article written by Herr Е. Natalis in the Hlektrotechnische 
Zeitschrift this year, and a reference to tbe system of measuring 
leakage-currents, described by Dr. Kallmann at the last meet- 
ing of the Verband Deutscher Elektriker. Some alterations 
in the conductor tables are also apparent. The list of his- 
torical dates concludes with 1891, the date of the Frankfort 
Exhibition. Surely some electrical events have happened 
since then of equal importance to that of the first publication 
of the Kalender für Elektrotechniker in 1884. | | 
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PORTABLE ELECTRIC PROPELLER FOR BOATS. 


In connection with the correspondence recently published in our 
columns on the subject of electric canal haulage, Mr. E. A. 
McLachlan has sent us particulars of a portable electric propeller, 
which he can fit to any boats, although they may not have been 
originally designed for electrical propulsion. .The apparatus, which 
is illustrated in the accompanying figure, was originally intended 
for river boats, but it is equally applicable to canal barges. To 
apply it, it is only necessary to unship the ordinary rudder, and 
attach the combined propeller and rudder, as shown. Storage 
batteries are placed on the floor of the boat, and connected by a 
twin Hexible cable to the motor switch on the tiller handle. For 
ordinary ie boats a $ н.р. motor is used, and in every case it 
runs on bearings, its spindle being vertical. The weight of 
this size of motor-rudder is only 351b., and it is claimed that, with 
20 storage cells of a.suitable size, sufficient power can be obtained 
to drive a 16ft. sea dinghey with five passengers on board, at five 


Adjustable Pintles for 
Adapting Propeller to 
any depth of Boat 


miles an hour for five hours. The 20-cell storage battery weighs 
about 180lb. As already mentioned, the apparatus is made in 
larger sizes, 5 Н.р. being the maximum. 


THE “BALLOT” SHAFT COUPLING AND 
PROPELLER. 


The accompanying figure illustrates a novel system of shaft 
coupling, the invention of Mr. John Ballot. The coupling is 
adapted for fixing in position driving pulleys, flywheels, main 
shafts, screw propellers, and for many purposes where a coupling 
is required which is secure in every direction, and at the same time 
readily attachable and detachable. The shaft has formed upon it 
at the place where tho pulley or flywheel is to be fixed three 
curved or cam-shaped projections, each of which extends in a helical 
longitudinal direction partly round the shaft. The one face of each 
of these projections is formed radial to the centre of the shaft, while 
the other face is formed with a curvature. The boss of the pulley or 
flywheel is, on the other hand, formed with three correspondingly 
shaped grooves or recesses extending in the same helical direction 
The projections and recesses consequently constitute an infinite 
series of a peculiar form of full and open screw threads of very steep 
or quick pitch, so that if the shaft be pushed longitudinally into 
the boss it will pass in with a screw motion. It will be found, 
however, that the longitudinal motion can at any point be arrested, 
if on holding the boss stationary there be applied more or less 
suddenly to the shaft a force in the circumferential direction, by 
which the curved surfaces of the projections will be firmly 
jammed or wedged against the corresponding curved surfaces 
of the recesses; and the frictional resistance to longitudinal 
motion produced by such jamming action will, with a suffi- 
ciently steep pitch of the screw, be greater than the force 
tending to produce a longitudinal motion. Thus, assuming the 
shaft to have been screwed into the boss of the pulley or fly- 
wheel until the helical projections of the former are situated 
entirely within the recesses of the latter, and the one part or the 
other then have a force applied to it in a circumferential direction 
во as to рае the before-mentioned jamming action, the pulley 
wil be firmly fixed on the shaft for transmitting power when 


rotated by the shaft in that direction. If, on the other hand, a 
force be applied to the one or the other part in the contrary 
circumferential direction, the jam of the curved surfaces will be 
released, and as the radial surfaces of projections will then bear 
against the radial surfaces of the recesses, a screwing action will be 
produced, causing the pulley to be screwed longitudinally off the 
shaft. In order to enable the coupling to be employed for the 
transmission of rotary motion in either direction, longitudinal key- 
ways are formed in the shaft and in the boss in such positions that 
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when the curved surfaces fit tightly against each other, as described, 


the grooves will be exactly opposite each other, so that keys can 
be inserted into them ; but these keys will not be subject to the 
total strain exerted. 


CORRESPONDENCE. 
— — 
THE BRIGHTON BREAKDOWN. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: On looking through your issue of the 9th, I notice 
that Mr. Arnold Philip asks whether a pulsating current 
set up by an earthed armature has ever been actually 
observed. In one of the London supply stations some 


few years ago, an intermittent earth occurred on the 


armature of a direct-driven set, very much to the sur- 
prise of the attendant at a railway company’s signal box 
in immediate proximity to the station, by the effect caused 
to their instruments. On shutting down the plant, the 
armature was tested, and no fault could be detected, but on 
revolving the machine an intermittent earth was found which 
put the armature to earth at every revolution. I know of 
several instances in direct-driven sets, where on an armature 
being short-circuited, the other units running in parallel have 
immediately dropped all their minimum cut-outs, entirely 
shutting down the station, and the cause was attributed to the 
dropping of the volts of the running machines and the fields 
ceasing to excite.— Yours, &c., INTERESTED. 


London, Dec. 22, 1898. 


— — — rM e 


Prof. Forbes’ Power Transmission Schemes.— Prof. Forbes, 
writing in the Journal of the Society of Arts, gives two cor- 
rections to his recent Paper. The one is the fact, recently 
pointed out in our correspondence columns, that the copper- 
mortgage scheme was not new ; the second is that the nego- 
tiations for the concession to utilise the water power of the 
Victoria Falls and Zambesi river were not dropped, but that 
& concession was actually granted to the African Conces- 
sions Syndicate in 1896. . „ ws 
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AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New Үовк, December 16, 1898. 

A Large Contract for Railway Equipment.—On December 15 
the Third Avenue Railway Co. awarded to the Westinghouse 
Electric and Manufacturing Co. the contract for the complete 
steam and electric equipment for its entire street railway 
system. The Westinghouse Company will construct the 
steam engines, boilers and entire steam plant, besides the car 
equipment, the electric generators and all the electrical appa- 
ratus required. The total capacity of the station, which is 
located at 216th Street and Kingsbridge Road, in the upper 
part of this city, will be 64,000 m.r., and it is expected that 
the station will be one of the largest and most complete of its 
kind in the world. The entire equipment, which will be the most 
modern of all the lines operated by the railway company, 
wil] be supplied with power from this one station. Part of 
the electrical apparatus will be manufactured at the Pittsburg 
works of the Westinghouse Company and part at the works of 
the old Walker Company, in Cleveland. The engines will 
algo be built at Pittsburg. It is stated that the new plant 
will be completed in about one year, and will involve an 
expenditure of between five and six million dollars. Work 
on the reconstruction of the roadbed on the Third Avenue 
line was commenced some weeks ago, and is rapidly being 

carried forward. It is too early yet to give further details 
regarding this interesting work. The company will instal 
8°66 miles of electric conduit, of which at the present time 
28:6 are being operated by cable power and 46:16 by horses. 
On the main Third Avenue line the present conduit will be 
utilised. The 125th Street and Tenth Avenue cable line 
wil, however, be entirely reconstructed. The construction 
adopted for the new work differs radically from anything 
heretofore installed in America. The chief feature of novelty 
is in the employment under the track rails of a creosoted 
yellow pine longitudinal sleeper 54in. wide and Gin. high laid 
in 30ft. lengths, the object of which is to secure an easy riding 
track. The yokes for the new construction are spaced 5ft. apart 
and are made up of three pieces riveted together, namely, a 
steel I-beam and two cast-iron side pieces. The yokes rest on a 
concrete bed 4in. in thickness. The track rail is laid in 60ft. 
lengths. Itis 9in. high, and weighs about 1071b. to the yard. 
The insulators and conductors will be of the same type as 
those used by the Metropolitan Street Railway Co. in its 
conduit construction. The joints will be cast welded, and 
where the base of each rail rests on the yoke a spring is 
employed to give easy riding. It is estimated that 8,600 
wheels pass over a given spot on this line in 24 hours. 

An Electrical Exhibition Next Year.—The Electrical Exhi- 
bition Co., under whose auspices the electrical exhibition was 
held at Madison-square Garden in this city last May, will 
hold another exhibition at the same place during the came 
month next year, and all preliminary arrangements therefor 
have been completed. The show will be held under the 
auspices of, and in connection with, the twenty-second annual 
convention of the National Electric Light Association, which 
will be held in New York during the same month. 

Electric Vehicles in a Snowstorm.— The recent severe snow- 
storm in this city gave the first opportunity for observing the 
behaviour, under trying climatic conditions, of the electric 
cabs and broughams now in operation in this city. To the 
surprise of even some of their most staunch upholders these 
vehicles gave better service through the trying night of 
November 26th than did horse-drawn vehicles. The cabs ran 
through the entire night, the last one coming in about 
six o'clock in the morning, at which time the snow had reached 
an average depth of about 8in., and much more where it had 
drifted. Other cab companies turned over orders to the elec- 
tric service rather than fill them themselves. No very marked 
change in their running was noticed, although the mileage 
per charge of battery was, as a precautionary measure, greatly 
reduced, the vehicles being ordered in for fresh charges after 
covering 10 or 12 miles.. The ease with which they ran was 
probably due to the large pneumatic tires, біп. in diameter, 


which give a large bearing surface and reduce the tendency 
to cut deeply into the snow. 

The Plans of the New Electric Light and Power Co.—The 
latest reports concerning the plans of the recently incorporated 
New York Gas, Electric Light, Heat and Power Co. are to 
the effect that it is negotiating to acquire the controlling 
interest in the various electric lighting companies in New 
York city and the Empire Subway Co., which controls all of 
the high-tension subways in Manhattan borough. It is stated 
that the new company, in order to obtain control of the sub- 
way company, has acquired an interest in the New York 
Telephone Со. This interest, it is stated, will enable the 
new company to use all the high-tension wires in the subways 
for light, heat and power purposes, the telephone company 
retaining the control of the low-tension subways for telephone 
purposes only. There is reason to believe that all of these 
reports have some foundation in fact, and it would not be 
surprising to find on January Ist next, all of the electric 
lighting interests in Manhattan and possibly in the entire 
city under one management. Everything points that way, 
and the truth of the above reports has been practically con- . 
firmed by those intimately connected with the enterprise. 


THE USE OF ELECTRICITY IN THE SPANISH- 
AMERICAN WAR.* 


BY THOS, G, GRIER, 


The application of electricity in the army and navy for their 
various and many рон is recent, but its progress is rapid. 
The object of this Paper is more to note the uses than to describe 
the details. The Fortification Board established ten years ago by 
the United States Government has developed complete and elaborate 
plans for the equipment of coast fortifications. In these plans elec- 
tricity plays a very important part. Submarine mines connected 
by cable with harbour forts have been planted, electrio light and 
power stations have been installed ; search-lights, motors, tele- 
phones, telegraph instruments and many other devices have been 

in preparing for the defence of our harbours. Range-finders 
for determining distances were extensively used ; these instruments 
may be dependent upon electricity for their operation, as in the 
case of the Fiske range-finder, or may be operated mechanically. 
Just prior to our recent war with Spain 200 Lewis depression 
range-finders were ordered by the United States Government to 
equip our various fortifications. - While these instruments are 
operated mechanically their efficiency in action depends upon the 
application of electricity in communicating the distance observed to 
the gun captain or commander. 

To condense as much as possible, a brief summary of the applica- 
tions сап be given by describing the methods employed at Fort 
Wadsworth, which lies just below New York City. In this fort 
the fire commander directa the attack from a sheltered station 
equipped with a Lewis range-finder. There are also a position- 
finder station and four battery commander stations. The fire com- 
mander is in direct communication with all by means of telephones. 
In the position-finder's atation, together with numerous other 
instruments, are a dial telegraph, electric clock and telephone. 
One of the guns is equipped with a dial telegraph, and another 
with a Sheehy teleotype, an instrument which indicates the azimuth 
or angle from a predetermined line, and gives the range or distance 
in yards the observed vessel is from the fort. All of the com- 
manders’ stations are, however, connected with the guns both by 
speaking tubes and telephones. Observations are signalled to the 
guns, and the course and speed of a ship are plotted upon a minia- 
ture representation of the harbour. By means of an electric clock 
placed at every station absolute uniformity of time is obtained, and 
the probable course and range of a vessel for several minutes can 
be plotted from these observations, and without even seeing the 
vessel the gun can be elevated for the range and trained for the 
proper angle, and by means of a stop watch the order to fire given 
so that the shot will fall upon the deck of a vessel whose course has 
been observed by men at a distance from the guns. 

Fort Wadsworth has two 60,000 c.p. searchlights to sweep the 
harbour and guard x eng the approach of vessels on dark and 
stormy nights. . An electric light and power plant forms a portion 
of the outfit, with & reserve storage battery to supplement the 
power station. The channel above the fort is mined, and should 
some of the yessels of a hostile fleet pass the guns of the fort the 
observer at the submarine station would be plotting the course of 
nearby ships, by means of range-finders or by information furnished 
him by the fort, and at the proper time fire the mine and sink the 
lx E EM 
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remnant of the fleet. The mining of the harbours was an important 
part of our coast defences, and the greatest demand for electrical 
wires and cables was for ‘‘ torpedo cables for use in submarine 
mines. It seems that our coast defence department has for years 
requested that an appropriation be made for cable, but the appro- 
priations have been so cut down that not more than 5 per cent. of 
the amount needed was carried on hand by the Government. 
When war was declared, each of the manufacturers of submarine 
cable in this country received orders for all they could make in 
thirty days, and some were kept busy for 60 days, producing, pro- 
bably, 200 miles of multiple cable and 200 miles of the single 
conductor. This has been distributed from the Bay of Fundy to 
Florida, Some was sent to the gulf cities, and some to California, 
Oregon and Washington. One hundred and fifty miles of each 
size was under contract in the early part of August. 

There are three different kinds of mines used in our harbour 
defence :—(1) Observation mines, which are fired from shore when 
a ship is judged, by observation, to be within effective range of the 
explosive ; (2) Automatic mines, which are self-firing on being 
struck by a vessel; (3) Electrical contact mines, which, on being 
struck by a ship, give notice on shore, and the operator, by the 
throw of a switch, fires the mines. The methods of firing observa- 
tion mines and electrical contact mines are similar. Automatic 
mines may or may not be fired by electrical means. Mines may be 
placed upon the bottom of the harbour, and in such cases are called 
ground mines, and if they are contact mines the contact mechanism 
is contained in small buoys anchored at a depth below low-water 
mark just sufficient for them to. be an obstruction in the path of 
vessels, When the channel is deep, buoyant or floating mines are 
used, A buoyant mine is more effective, as it lies nearer the object 
of attack, and for an equal effect does not require as large a charge 
of explosive. . 


Mines in Boston Harbour.—The shape and material of mines or 
mine cases are various, and the kinds employed at different pointes 
not always identical. However, a general description of tlie mines 
employed in Boston harbour will give a good idea of the plan and 
design used in all other harbours. There were about 1,000 mines 
planted in Boston harbour, covering the main ship channel and 
ingress to the harbour where vessels of over 12ft. draft could go at 
low water. 
iron case about the shape of a top, with & strap on the bottom for 
holding the cable. Galvanised steel rope secured by an anchorage 
of any kind, in many caaes of old horse-car rails, maintained the 
mines in position. The cable containing the electric wires runs 
up separately from the cable holding down the mines. 

. As the demand was urgent and no mines of the Government 
ttern were to be had, the engineers in Boston used new ale 
Се а hole being bored іп опе end for the receipt of the contact 
mechanism and cable. The barrels were encircled with rope to 
make a sling to hold them down, a flat steel ring being put around 
the rope so the steel anchor cable attached to it would not cut 
through. These mines were of different sizes and held from 100lb. 
to 500lb. of explosive gelatin. Ordinary dynamite was used in 
Bome mines where there was not enough gelatin to be obtained. 
This was put in through a small hole in the top where the electric 
contact mechanism is placed. "The contact mechanism is connected 
through high resistance and by a battery circuit, using the cable 
and ground return for its conductors to an indicating and circuit 
closing device located in the protected casement on shore. When a 
ship strikes a mine containing the device, deflecting the mine from 
its normal] position, the battery cirouit is closed ; this operates an 
indicating mechanism which closes a break in the dynamo circuit 
and notifies the operator. To throw on the current for exploding a 
mine it is necessary to throw in a switch or plug after the first 
break is closed by the indicating device. This circuit can be closed 
without any oontact from the vessel at the will of the officer in the 
casement. 
The firing switchboards at Boston contained an ordinary knife 
switch suitable for 500 volts, with springs which hold them open at 
all times except when held closed by the operator. These switches, 
one for each group of mines, were mounted on slate boards and 
plainly numbered with large letters. A dynamo developing one 
ampere at 500 volts, driven by an oil engine, furnished the explod- 
ing current. All of the parts of the contact mechanism were of 
platinum or gold-plated brass to prevent any possibility of corro- 
sion. The exploder consisted of a thin strip of platinum wire 
which was laid in & case of fulminate, which in turn was put ina 
case of dry gun-cotton ; the remainder of the explosive was wet. 
» The mines were usually placed in groups of seven each, about 
150%. apart. These groups of mines in Boston harbour were 
strung clear aoross the channel, and in the main there were 
three lines. In this method, should a vessel be sunk by the first 
line of mines and the wreck not obstruct the passage for other 
vessels, the second line of mines would oatch the next vessel 
and the third line the third vessel. Between the mines were 
"mall casks with contact devices connected to mines on either 
side. These were cheaper than mines, but were equally service- 


The regular Government mine consists of an upright | 


1 5 кс made the line complete, so chat no vessel could get 
rough. 

Our army in the field has its cable tents completely equipped 
with telephones and telegraph instruments. The telephone at 
Santiago and adjacent points before and after the siege was of 
great service, and cable tents now have their names lengthened 
into the title of cable and telephone tents, The special cable, used 
in the signal service by General Greely, is very light and very 
strong, weighs about 60lb. to the mile, and is furnished on reels 
in half-mile lengths—a two-conductor concentric cable. This outpost 
cable, as it is called, is carried by а scout on a reel fastened to his 
back like a knapsack. He carries a telephone, and one end of 
the cable being connected at headquarters enables him to commu- 
nicate in whispers to his commander. An attendant accompanies 
the scout with extra reels, which are easily attached when the 
wire on the first reel has reached its limit. Telephones, in fact, 
are used everywhere—in forts, in camps, in the field, and on 
boardvesaels. 

Among the most recent applications of electricity that found a 
place in the army and navy was the X-ray apparatus. It was 
used in the field, in the hospitals, and on the hospital ships. 

Aboard modern men-of-war the electric light is found to be abso- 
lutely necessary for the efficiency of the ship. Searchlights are 
used to observe the movements of other vessels to find buoys or 
landmarks on entering shallow channels, to pick up disabled boats 
or men overboard, to make landinge, and for signalling. The 
incandescent lamps illuminate the entire ship, dispensing with oil 
lamps and candles ; they are also used for night signalling. Electric 
motors are used in hoisting boats and ammunition, for removing 
ashes, for steering, for training gun turrets and many other pur- 
poses. Steam whistles are opened and closed by electrically- 
operated valves. The for guns and the speed and direction 
of revolving shafts are indicated by the electric current, and | 
are fired by an electrio spark. "Telephones and eleotrio signalling 


devices aboard ship are extensively used. 


E 
Fic. 1,— Principle of Helm Indicator. 


This, in brief, covers the application of electricity ashore and 
afloat in the recent Spanish-American war. A description of the 
principles governing some of the signalling devices on board ship 
will materially assist in showing to what a t extent modern 
vessels depend upon electricity. The signalling and indicating 
devices used on vessels are: helm indicators," steering tele- 
graphers," speed indicator,” direction indicator, 
indicating system,” ‘‘ Fiske range finder, azimuth telegraph ” 
and ‘‘transmitter of orders.” AT of the devices consist of galvano- 
meters, which indicate on their dials a difference of pressure, the 
dials being marked for the different offices the instruments perform, 
and with each instrument or system of instruments proper devices 
are used for altering resistances and consequently-changing 
pressures to accomplish the ends in view. A description of the 
principle appi od to the helm indicator will explain the operation in 
general of all the others. Я 

The object of the helm indicator is to indicate, at different parts 
of the ship, the position of the helm. The principle of operation 
is shown in Fig. 1. Attached to the helm and insulated from it. is 
a metallic contact, A, which presses continually on an arc of resist- 
ance wire, C D. At the centre of this resistance wire is a per- 
manent contact, B, which is connected by a wire to one side of a 
number of galvanometers located at various stations. Е and Е are 
the positive and negative wires of the electric lighting system. A 
dead resistance is inserted їп the circuit connected with the arc of 
resistance wire C D, which reduces the current to about two 
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amperes. Ав the pointer A is moved toward the left, or toward C, 
the difference of pressure between A and B becomes greater and 
the flow of current through the galvanometer is greater. The 
galvanometers are adjusted so that they take the same angle as the 
helm, or pointer A. In Fig. 1, when the pointer is on the left of 
B, its pressure, as compared with B, is positive. When B and A 
are both in the centre, or when the pointer A coincides with the 
fixed point of contact B, then the needles of the galvanometers 
come to rest at zero or the centre of the scale. When A is moved 
toward the right, or toward D, then the conditions are reversed, A 
becomes negative com with B, and the current flows in the 
орровце direction of the galvanometer, bringing the needle toward 
the right. One of the instruments can be on the bridge, one in the 
captain’s cabin, one in the wheelhouse and one in the conning 
tower. 

The steering telegraph is the same arrangement of galvano- 
meters, with a device for altering the resistance by hand. The 
captain sets the resistance from his station, having an instrument 
before him. The same indication appears upon an instrument in the 
wheelhouse, and by noting the helm indicator the captain is advised 
when his order is obeyed. The same thing is true of the engine 
telegraph, the transmitter for orders and the azimuth telegraph. 

- In the Fiske range finder, the general principle is the measure- 
ment of the resistance of a conductor in the form of a Wheatstone 
bridge, there being two arcs of wire at the ends of a base line, cor- 
responding to two contiguous members of the bridge. Two 
telescopes are located at the ends of the base line and carry contacts 
which move over the resistance wire as the telescopes are turned to 
be pointed upon any object. In Fig. 2 let the arms a bof a Wheat- 
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Fic, 2,—Principle of the Fiske Range Finder. 


stone bridge be represented by аго h, while c and d are bent into 
aro k, both of these arcs being wires of conducting material. Let 
contacts f'and e be attached to telescopes pivoted at A and B. 
When the telescopes are parallel, and when at right angles to the 
base line, the galvanometer will not deflect, and its point of rest is 
marked infinity. Now, let the telescopes converge and the angle 
of convergence is A T B, and presuming the telescope at B is 


pointing at right angles to the base line, the angle of convergence. 


is measured by the aro C E. The bridge is out of balance—that is, 
the needle deflects, and the amount which is is out of balance will 
vary with the difference of position of the telescopes, The angles 
of convergence are not indicated upon the galvanometer or reading 
instrument, but the deflection of the needle is marked in yards. 

The speed indicator is, in reality, a small alternating current 
dynamo, the current being great or small according to the speed of 
the shaft, and the strength of the current indicating upon an alter- 
nating-current galvanometer graduated in revolutions per minute. 
Six soft iron cores or inductors fastened to an iron ring on the 
shaft form the armature. These are rotated, the pole of a north 
and south magnet having two coils of wire at its extremities, the 
coils of wire being connected in series with the galvanometer. 

The direction indicator simply tells in which direction the shaít 
is turning. A permanent magnet fastened to a ring on the shaft 
revolves in front of a soft iron bat, around which is a coil of wire 
that is connected toa galvanometer. The shaft revolving in one 
direction throws the pointer to one side, and when its direction is 
reversed throws it to the other side. | | 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first р“ Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury. court, Fleet- 


street, London 
NOW READY. 


% ELEOTRIOAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subj from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
prenension of the theory of testing as applied to electrical lines in general. 

e Author hopes that, besides Telegraph and deep Engineers, i$ 
may, perhaps, prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very full 
investigated, including the different d in which the various meth 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 


"SUBMARINB OABLE-LAYING AND RzPAIRING."—By H. D. Wilkinson, 
M. I. E. E., &о., fully illustrated; price 12s. 6d. 

TRI STUDENTS’ GUIDE TO SUBMARINE CABLE TzsTING."—A. new work 
by Messrs. Н. К. O. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, бв. 3d. This work is intended to serve as a 
guide to operators already in the tel ph service, and to those who desire 
to enter that service. e t cable companies now insist that their 
operators and 3 e certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

'"PRAOTICAL NoTES FOR ELBOTRICAL Stupsants.”"—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 66. 6d., post free. 

„% ErLmorBo-OHEMISTRY."—By Dr. G. Gore. Third Edition. Price 2s., 
post free. 

“ ELeorRIo Morva POowER," by Albion T. Snell, contains the 
latest information respecting the application of electric ipd. A ш 
and general power transmission in whioh the au has had 
much experience. The book is well prin on good paper, and contains 
380 illustrations. Price 10s, 6d., post free ; abroad, 11s. 

* WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELTOrnIO Waves.”—By Dr. О. J. with many original illustra- 

ions. Enlarged Edition, 28. 6d. net, 2s. post free, 


“ LABORATORY NOTES AND Forms. ”—With the above title we have ready 
the New Edition of a set of 40 Klemen and Advanced Exercises for 


use in Electrical Engineering classes. ese have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the sa of the time 


of the Teacher and his Assistants, and to serve as a record of 
by theStudent. Each Form is supplied either singly at 4d., or 8s. 6d. per 
dozen net; in sete of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, prioe be. 6d. net. e complete 
sob of Twenty Elementary and Twenty Advanced Exeroises are price 
108, 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1з. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming’s “Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa rogue for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 


III INCANDESCENT LAMP AND ITS MANUFACTURR.”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 88. 

“Тнв STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. ”— Edited 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free. 


“Тнв Арт OP ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr, Gore's book is now ready, price 10s. 6d., post free. 


“Тнв MANUFAOTURB or KLrornio Licht CARBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated. 
price 1s. 6d. ; post free, 1s. 9d. 

" Tum BIBLIOGRAPHY ОР X. Rar LITERATURE AND RESEARCH, 1296-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work, This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free; abroad, 5s. 3d. 

‘LOCALISATION OF FauLTS IN ELzOTRIO мант Marms.”—By F. О. 
Raphael. Price be., post free; abroad, бв. 6d. Prospectus on application. 

„ ELEOTRICAL ENGINEERING Fo ” а pooket-book, by Messrs. W. 
5 and H. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. A 
fine paper edition with wide margins tor notes can also be supplied. 
Prioe $ post free, 18s. ; abroad, 136. 6d. New Edition in the press. 

"THR ALTERNATE OUBRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M.A., D. So., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

„ ELEOTROMAGNETIO THEORY."—By Oliver Heaviside. Vol. I., price 
12s. 6d. ; post free, 138. 


“The Electrician” Electrical Trades’ Directory and Hand- 
book.—An important announcement in connection with the 1899 
issue of the “ Big Blue Book ” will be found in an advertisement 
on another page of the present issue, to which our readers will 
please refer. | | 
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TENDERS INVITED. 


The Glasgow Corporation invite tenders for providing and erecting 
generating plant at one or other of their new electricity works, 
including two 200 1. H. P., two 400 I. H. P., three 1,100 1. H. . and 
two 2, 200 1. H. . engines, with dynamos and condensing plant. 
Copies of specification, &., may be obtained from the city elec- 
trical engineer (Mr. W. A. Chamen), 75, Waterloo-street, and 
tenders must be lodged with the town clerk (Sir J. D. Marwick), 
City Chambers, Glasgow, by Saturday, Jan. 21. Some additional 
particulars are given in an advertisement. 


As announced elsewhere, the London County Council invite 
tenders for the manufacture, delivery and erection complete of 
four continuous-current dynamos, one motor generator, two switch- 
boards with switches, measuring instruments and other work 
required for the proposed Victoria Embankment elestric generating 
station. Tenderers may, on and after Jan. 4, inspect the drawings 
and obtain specifications, &., at the engineer’s department, 
Oounty Hall, Spring-gardens, S.W. Tendera, addressed to the 
clerk of the council (мт. С. J. Stewart), must be sent to the 
County Hall, by 10 &.m., Jan. 31. 

The London County Council also require tenders for the erection 
of four gas engines at the proposed Victoria Embankment electric 
generating station. ifications, &c., from the  engineer's 
department, Spring-gardens, S.W., and tenders to the clerk by 
10 a.m., Jan. 31. 


The Committee of Visitors of the Cumberland and Westmoreland 

lum invite tenders for the supply and erection of an electric 

tell-tale clock, with 30 stations. Tenders to the Committee, 
Garlands Asylum, Carlisle, not later than 2nd Jan. 


The Corporation of Burnley invite tenders for the supply and 
delivery of underground cables. Tenders to Town Hall, Nuraley, 
by Jan. 10. 

The Edinburgh City Council require tenders for the supply of 
switchboards and boosters for their Macdonald-road electricity 
atation. Tenders to Mr. Thomas Hunter, W.S., City Chambers, 
Edinburgh, by Jan. 9, and not Jan, 2 as previously announced. 


The Commissioners of the Burgh of Stirling invite tenders for the 
following :—(1) Lancashire boilers, with mechanical stokers ; (2) 
engines, dynamos, pumps, steam pipes, &c., Green’s economiser 
and tools; (3) storage batteries; (4) switchboard and boosters ; 
and (5) aro lamps. Tenders to Mr. Thomas L. Galbraith by Jan. 2. 

The Barrow-in-Furness Corporation require tenders for wiring 
the Free Library. Tenders to the Town Hall by noon of Jan. 20. 


The Gas committee of the borough of Rochdale require tenders 
for the erection of electricity station buildings. Tenders to town 
clerk by Jan. 17. 

The Municipality of Merbes le Chateau, Belgium, require tenders 
for the electric lighting of the streets. Particulars from le Bourg- 
mestre. 

The Roumanian Post and Telegraph authorities require tenders 
for the supply of 10,000 large, 15,000 medium, and 2,000 small 
porcelain insulators. Tenders by Jan. 16. 

The Shanghai Council invite tenders for a concession, for a 
period of thirty years, for the exclusive right of establishing and 
working a telephone system in Shanghai. Particulars of Messrs. J. 
Pook and Co., 8, Jeffrey’s-square, London, Е.С. Tenders to Mr. 
J. O. P. Bland, Shanghai, by noon of March 31. 

The Shanghai Council also invite tenders for a concession for 
озне and working about 23 miles of electric tramways 
on the trolley system. Particulars from Messrs. John Pook and 
Co., 8, Jeffrey's-square, London, Е.С. Tenders to Mr. J. О.Р. 
Bland by noon of March 15, 1899. 


TENDERS RECEIVED AND ACCEPTED. 
The London School Board have received the following tenders for 
the supply of electrical plant to the training ship Shaftesbury : 


Generating Plant. 
Electrical and General Engineering Co. (recommended 


Jor doce plate). sauve dst essi cea ay koe na ааа н 185 
Laing, Wharton and Позп................................... 1,080 0 
Spagnoletti and Crookes ......................................._ 1,023 16 
z CRT 990 10 
Wenham and Water . 980 10 
Joel and Potter (United)...... FF 970 0 
Woods and Em 959 10 
Drake and Goran ãããã 935 10 
Westminster Engineering Co . . 2 . 880 
Foote and Milneeeeeeee . 871 0 

Storage Battery. 
Pritchetts and Gold (recommended for acceptance) ...... £152 2 
Chloride Electrical Storage Syndicate 242 1 
DF: Battery Созо JJV 222 0 
Tudor Accumulator Co Mesh aM О 215 0 
123 gi: Mr Mr ааа 


I International Electric Co 


Pritchetts and Gold tendered for the annual maintenance at £13, 
the E.P.S. Co. at £35. 7s., the Chloride Syndicate at £20, and the 
Tudor Company at £18. 

The Great Northern Railway Co. oy Ireland have acoepted the 
tender of Messrs. Victor Coates and Co. for the electric lighting of 
the station and offices at Amiens-street, Dublin. Messrs. Dobson 
and Curtis (Limited) also tendered. . 

All the tenders received by the Braila Municipal Council for the 
erection of electricity works in the town were from German firms. 


APPOINTMENTS VACANT AND FILLED. 


The London County Asylum, Bexley (Kent), require a working 
foreman engineer to take charge, under the asylum's engineer, of 
the engineering appliances, including heating, electric light, 
laundry and cooking. Salary £12. 10s. per month, and quarters. 
Forms of application from clerk to Asylums Committee (Mr. R. W. 
Partridge), 21, Whitehall Place, London, S.W., and must be in by 
Wednesday, Jan. 11. 


The Urban District Council of St. Anne’s-on-the-Sea, Lancs., 
invite applications for the appointment of electrical engineer to 
design and superintend the erection of an electricity supply station 
and the laying of mains, and to afterwards take charge. Com- 
mencing salary £170 a year, advancing to £200 and beyond, pro- 
ноу to the success of the undertaking. Applications to 

r. Thomas Bradley, clerk to the Council, by 5 p.m. of Jan. 2nd. 
See also an advertisement elsewhere. 

The Corporation of Eccles require a switchboard attendant. 
Commencing salary £62 perannum. For further iculars see 
advertisement elsewhere. Applications to town clerk (Mr. George 
William Bailey), Town Hall, Eccles, by Tuesday, Jan. 3. 

The St. Pancras (London) Guardians require an engineer with 
knowledge of electricity. Salary 50s. per week. Applications to 
Clerk, Vestry Hall, Pancras-road, N.W., by Jan. 2. 


Mr. J. R. Blaikie has been appointed resident electrical engineer 
at the electricity works of the Newington (London) Vestry. Mr. 
Blaikie, who was selected out of 77 candidates, has for some time 
past been chief assistant at the Bristol Municipal electricity works. 


BUSINESS NOTICE. 

Mr. W. C. С. Hawtayne has removed to 9, Queen Street-place, 
London, Е.С. The telegraphic address, ‘‘ Hawtayne, London,” 
and the telephone number, ** 5288 Bank,” will remain the same as 
previously. 


BANERUPTOCIBS, LIQUIDATIONS, &c. 

The meeting of the creditors of Lionel Riley, trading as L. V. 
Riley and Co., engineers and electricians, at various addresses in 
London; was held at the Guildhall Tavern, London, E.C., on 
Wednesday. The debtor estimated the net trade value of his 
stock at £135. 17s. 10d., and book debts reckoned as good at 
2175. бв. 2d. The list of creditors are almost exclusively asso- 
ciated with the engineering trades, and the amounts are not very 
large. The debtor made an offer of 10s. iu the £, to be paid in 
sums of 3s. in March, 3s. in June, and 4s. in September, the 
security for the payment being his own promissory note. A dis- 
cussion ensued mainly upon the value of the guarantee, and dis- 
Satisfaction was expressed at the length of time asked for by the 
debtor, who subsequently agreed to reduce the period to six 
months. The meeting was adjourned to Jan. 4 to enable debtor 
to procure some more definite guarantee for the payment of the 
proposed composition. The failure is attributed to loss in equip- 
ping and opening works at Holloway, and ‘‘to a wrong system of 
pricing out prime costa, &с.” 

Creditors of the United Ordnance and Engineering Co. (Limited) 
must send particulars of their claims to the liquidator (Mr. W. E. 
Davies), Broad Sanctuary Chambers, Westminster, S. W., by Feb. 3. 


The creditors of Thomas King, engineer, St. Peter-street, Maid- 
stone, Kent, include :— 


А. C. Hands £174 | Young and Marten............... £19 
Kemsterand Co. ............... 86 W. H. Willcox and Co. ......... 18 
Electrical Col 85 Edison-Swan Со.................. 17 
E. P. 3. o ный з 61 | Woodall and Son ............... 17 
Robertsons and Co. 47 Fletcher, Russell and Co.. 17 
G. Farmiloe and Sons Q0. Ja Yates. we s 16 
Barry, Henry and Co.. 36 Lambeth Brass and Iron Co. 15 
Veritys (Limited) ............... 32 | National Telephone Co 15 
General Electric Co. ..... . wee 27 | W. B. Haigh and Co 15 
J. Goldamith ..... ............... 25 J. Smith and Sons. 14 
J. Miller and Co 25 Siemens Bros. and Co. ......... 13 
Foster Bros. ..................... 22 Evered and Co. 12 
Indiarubber Co. .................. 21 ' Lumby, Son and Wood......... 11 
Fieldings (Limited) ............ 20 G. Braulik . 10 
J. B. Garnham ...... ........... 19 Т. P. Cook and Co............... 10 
Hodges and Todd 19 John Russell and Co 10 


, 19 J. Hayward and Co. .......... 10 
The total liabilities are £2,497. 193. 6d. (unsecured £2,103. 138. 5d.), 
assets £1,109. 11s, 11d. 


It has been resolved to wind up the Midland Motor Carriage 
Syndicate (Limited) voluntarily, and Mr. W. T. Smedley, 7, New- 
hall-street, Birmingham, has been appointed liquidator. 


The application for the discharge in bankruptey of W. R. Smith, 
electrical engineer, St. Andries, Hitherfield-road, Streatham, 
London, S.W., willbe heard on Jan. 16, at Wandsworth. 


A first meeting of creditors of J. E. Liardet, engineer, 16, Hyde 
Park-gate, London, W., will take place on Jan. 6, and the public 
examination on Feb. 10, at Bankruptcy Buildings, London, W.C. 


It has been resolved to wind up the B. C. Electric Syndicate 
(Limited) voluntarily, and to appoint Mr. A. E. M. Davis 
liquidator. Claims must be sent in to Mr. Davis, 1 and 2, Great 
Winchester-street, London, E.C., by Jan, 23. 


Fixtures and Glassware Catalogue.—The ninth edition 
(1898-99) of the electrical fixtures and glasswork catalogue of the 
General Electric Company is to hand, and forms pages 561 to 838 


of the company’s main catalogue. From this mass of nearly 300 large 
quarto pages of text and illustrations it is difficult to select any 
particular items for special mention. The simple arrangement of 
the catalogue ‘enables intending buyers to see at a glance what 
the company has to offer in each section of the book, and as the 


Fic. 2. 


і 
illustrations are in the main direct photographs from the manu- 
factured articles, and where this is not the case are guaranteed 
be drawn direct from the originals. The General Electric Co. ma 
be congratulated upon having done all that is possible to save 
time of the contractor and to minimise the labour of their own 
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supply departments, In Fig. 1 is shown a new aro lamp cradle 
and carrier e of wrought iron with copper cap to take a 
14in. globe and to fit a 4in. spigot. This fitting is designed for the 
tops of lamp columns. Fig. 2 is a strong, well-made, watertight 
fitting suitable for street lighting, made up with a cast iron top, 
white enamelled inside, and a 1біп. enamelled iron reflector. This 
fitting will carry one 100 c.p. ora group of three to five lampe 
and is constructed for a іп. iron barrel, These are but two 
out of hundreds of illustrations in the catalogue, but we have said 
sufficient to induce those of our readers engaged in contracting 
work to obtain a copy of the catalogue. This is certainly one of 
the most complete and useful compendiums of electric light fittings 
and accessories ever offered to the trade. The General Electric 
Oo. may be congratulated upon having brought their list up toa 
very high d of excellence and completeness. We are promised 
shortly the full catalogue of the company’s goods, of which the 
list under review forms an important part. 


Telephone Apparatus.—Mr. G. A. Nussbaum has sent us his 
catalogue of the telephones and accessories made by the Société In- 
dustrielle des Téléphones, of which company he is sole agent in this 
country. One product of the Société's workshops is well known 
and very largely used in this country, viz., the Ader receiver. The 
catalogue is well illustrated, and a large number of instruments 
are described and priced. Among others we may mention a prao- 
tical double head-gear receiver, which might be appreciated by 
electrophone users, and a neat military telephone set, which 
appears to supply all that is needed for military purposes in a very 
small compass. 


Lead Seals.—Messrs. Marshall and Co. have sent us a price 
list and sample card of lead seals. These seals may be found 
useful for sealing standard electrical instruments, meters, and by 
electrical inspectors generally. 


Seasonable Presents.—At а season of the year when gifts are 
especially the order of the day we make no apology for suggesting 
that few presents are more welcome than a 9005 fountain pen; 
for, whether it be used for private or business purposes, it is one 
of the most convenient of pocket companions either a busy or an 
idle man can possess. Speaking of fountain pens brings us natu- 
rally to the firm which stands par excellence as pioneers of this class 
of trade, Messrs. Mabie, Todd and Bard, of 93, Cheapside, E.C., 
and 95, Regent-street, W., London, and Manchester, who have 
forwarded their latest list of Swan " pens, specially designed for 
New Year's gifts, The Swan fountain pen is not only an orna- 
mental present, but a very useful one, and as this make of a popular 
article is designed to meet the requirements of everyday use, it is 
safe from the annoyances of many so-called fountain pens. The 
fact that this particular type of pen is not made in low-priced 

ualities, and is yet the pen in most general use, is, to a consider- 
able extent, a safeguard to users that they will, in buying a Swan 
pen, obtain a serviceable and reliable article. We can say from 
experience that the Swan pen is a useful travelling companion, and 
one which we should find some difficulty in replacing. It certainly 
forms a most acceptable present, and, as such, we commend it to 
those in doubt or difficulty as to what to buy. It can be sent to 
any destination by registered letter poat. 


Calendars, &c.—We have received for another year the pocket 
diary sent out by the Brush Company. | 

The Eastern and Eastern Extension Telegraph Companies have 
forwarded the usual handy paper-knife calendar and map of cable 
routes, which forms a highly useful adjunct to the desk and office. 

We have to acknowledge the receipt of the much appreciated 
large-size blotting-pad and diary from the Electrical Power Storage 
Co. In addition to particulars of the E. P. S. accumulators, 
postal and other useful information is given. 

There are to hand from the Accident Insurance Co. a hanging 
calendar, with monthly tear-off sheets and a small pocket calendar. 


Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufact 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Deo. 21 to 
Deo. 28, with the porta of destination :— 

Argentina —Buenos Ayres, £2,059.  Australasia— Adelaide, £500 ; Mel- 
bourne, £2,393; Sydney, £1,120. Belgium—Ostend, £7. Canary 
Islands—Las Palmas, £51. Ceylon—Colombo, £60. China—Shanghai, 
£145 (telegraph cable). East Africa - Mombasa, £23. Egypt— Alexandria, 
£86 ; Port Said, £50. France—Boulogne, £21; Marseilles, £18. Germany— 
Hamburg,£110. Hollund— Amsterdam, £40 ; Flushing, £85. Hong Kong, 
£175. India—Bombay, £15; Calcutta, £384; Madras, £27. Japan 
ыс» £455; Yokohama, £813. Malta—£657. Russia—Libau, 
£100; Reval, £212 (telegraph material); St. Petersburg, £30. 
Africa—Algoa Bay, £234; Cape Town, £289; Durban, £199; East 
London, £311; Port Elizabeth, £496. Straits Settlements—Penang, 
£107 ; Singapore, £61. Sweden—Gothenburg, £33. Total, £11,522 (for 
eight days) against £6,917 for three days last year (Dec. 22 to Dec. 24). 
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MUNICIPAL, -FOREIGN -AND GENERAL NOTES. 


Asylum Lighting.—Messrs. Wallis-Jones and Dent have been 
appointed consulting engineers for the electric lighting, &c., of the 
Newport and Monmouthshire County Hospital. 

Barmouth.—The Urban District Council have assented to the 
application of Mr. D. Davies for а provisional order for the town. 

Birmingham.—The Corporation propose to introduce electric 
light into the Council House, at an estimated cost of about £2,000. 
The present gas fittings and pendants are to be adapted. 

‘Buenos Aires.—The Municipality has sanctioned the transfer of 
the. undertaking of the Metropolitan Tramway Со. to the German 
Electrical Company, whicb will equip the tram lines on the over- 
head trolley system. The City of Buenos Aires Electric Light and 
Power Co. has obtained the contract for supplying current to the 
Belgrano Electric Tramway Co. and the Anglo-Argentine Tram way 
Co. The lines of the latter company are to be converted to the 
overhead trolley system. B 

Croydon.—From March 25 the Town Council have decided to 
adopt the maximum demand system of charging .for current, the 
first hour charge being 6d. | | 

Dewsbury.—The Town Council have decided to construct elec- 
tric tramways in this town at an estimated cost of £19,750. The. 
scheme has been prepared by the electrical engineer (Mr. О. M. Jonas) 

Electric Power Schemes.— The local authorities of the towns 
in Lancashire and Cheshire affected by the proposed schemes for 
the supply of electricity іп bulk’. are already organising oppo- 
sition to the bills to be presented to Parliament in the ensuing 
session. A meeting has been called for Jan, 10 by the Lord Mayor 
of Manchester to decide upon a course of action. 


Electrical Progress in Brazil.—According to the recent report 
of a travelling representative of the Philadelphia Commercial 
Museum the electrical goods trade of Brazil is growing by leaps 
and bounds,",as a few years ago electric lighting, traction, power, 
&c., were unknown. 
the coast is either lighted electrically or the subject is under con-' 
sideration. Many of the mining companies and mills in the interior 
have light and power plants in operation, several of the large 
plants having been shipped by British firms. Imports of electrical 
plant and apparatus are large and constantly growing, and the 
supplies are cohtrolled almost exclusively by English and 
Belgian firms, but American houses execute a fair share of the 
orders for electrical machinery. Arc and incandescent lamps, 
fittings, carbons, cables, electric bells, batteries, &c., are in 
demand in the distficts along the line of the Central Railroad, 
between Rio and Sao Paulo and Rio and Bello Horizonte. This 
latter city is the rew capital of the State of Minas Geraes, and is 
& growing city of nearly 30,000 inhabitants. The towns of Sabara, 
Sete Lagoas, Curvello, Caethe, Ouro Preto, La Fayette, and about 
10 other small towns are lighted electrically. The report states 
that: At Juiz de Fora there is an electrical plant installed, and 
. an agency in that town for sundries would do well in supplying not 
only Juiz de Fora and the adjoining town of Marianna Procopio, 
but also the towns on the lines of the west of the Minas and 
Leopoldina Railroads. Along the line from Rio to Sao Paulo are 
also many towns in which it might be advantageous to have agents. 
À competent salesman, familiar with the Portuguese language, 
travelling through this section, could do wonders in the way of 
securing orders and appointing responsible agents. This may also 
be said of nearly all the interior cities, as attention, so far, has 
seemingly been paid only to the large cities on the coast, and even 
there not to the extent the trade possibilities deserve." 

Epsom.— Electricity supply works are to be erected by the 
District Council, and tenders are to be invited for supply of plant. 


Glasgow.—The Tramways committee, on Wednesday, adopted 
the recommendation of its sub-committee that the present tramway 
system should be converted to the overhead trolley system as soon 
as possible. The entire conversion is planned to be completed 
by 1901. 

Govan.—Owing to the National Telephone Co. having made 
arrangements with the Town Council for placing its wires under- 
ground, the company proposes to open a telephone exchange on the 
twin-wire system within the Burgh in connection with the com- 
pany's Glasgow system. 

‚ Huddersfield.—There are at present 781 customers of the eleo- 
tricity department, and the equivalent number of 8 c.p. lamps 
connected is 52,784. The increase in the electrical undertaking has 
resulted in a rise in the assessment from £750 in 1894 to £1,800. 


Kingston-on-Thames.— The General Purposes committee of the 
Town Council are considering the proposals of the Drake and 
Gorham Electric Power and Traction Syndicate to construct electric 
tramways in the district on the overhead trolley system. A com- 
pany, with a capital of £100,000, would be formed to carry. out the 


work, and electric current would be taken from the Corporation. 


electricity works. 


Now nearly every place within 300 miles of. 


London Underground Electric Railways.—The following bills 
relating to London underground eleotrio railways have been depo- 
sited at the Private Bill Office :— x 

Great Northern and Strand Railway Bill to incorporate a com- 

any to construct an underground railway from Wood Green to the 
Strand. The line to be worked by 5 or other motive 
power not being steam. The proposed capital is 22, 400, 000, in 
£10 shares, with borrowing powers up to £800,000. The pro- 
moters include the Right Hon. W. L. Jackson, Sir Andrew F'air- 
burn, Mr. L. C. Probyn and Sir Henry Oakley, who are named as 
first Directors. . 

The North-West London Railway Bill to incorporate 4 com 
to construct an underground railway from the Marble Arch to 
Oricklewood, to be worked by electric power. The proposed capital 
is £1,750,000 and borrowing powers. The first Directors include 
Sir Robert Head, the Hon. C. M. Kuatchbull-Hugessen, Mr. N. S. 
Russell and Mr. J. S. Brookfield. poke 

The Central London Railway Bill seeks an extension of time for 
the completion of that railway. 

Newcastle (New South Wales).— The Municipal Counoil 
received six tenders for the erection of electricity supply works, 
the tenderers being Messrs. Edge and Edge; Gibson, Battle and 
Co.; R. Thompson ; Morrison-and Oearby ; gers Bros., and the 
Brush Company. Mr. R. Thompson offered to erect the building 
and supply the necessary plant and apparatus for au te sum 
of £8,499. 16s. The tenders are at present under the consideration 
of the consulting engineer (Mr. Norman Selfe). 


St. Olave’s (London).—The District Board of Works have 
authorised the London Electric Supply Corporation to lay dis- 
tributing mains in Stoney-lane апа 'low-tension distributing mains 
in Duke-street and Tooley-street. 


St. Pancras (London).—The Workhouse Infirmary, Dartmouth 
Park, is to be lighted electrically. 


8. A. В. Telegraphs.—The total receipts from tho telegraph 
and telephone services for nine months to Sept. 30 last have been 
£69,546, against £71,319 for the same period of 1897. The tele- 
graph service shows a decrease of £3,918, and the telephone service 
an increase of £2,145. 20,085 cablegrams, value £50,473, were 
sent, against 23,300, value £55,934, in 1897. 


Southampton. Major P. Cardew held an inquiry last week into 
the circumstances connected with the fatal accident to Walter Day, 
an electrical jointer in the employment of’ Messrs. W. T. Glover 
and Со., who was killed on the 12th inst. while engaged in jointing 
acable. After the town clerk had narrated the facts of the case 
Mr. J. Brooking, electrical engineer and manager for Messrs. 
Glover and Oo. in Southampton, gave evidence and stated that 
they had been working day and night to get the mains ready. 
Since the accident the joints had been taped over. He had traced 
back the cable to what he imagined to be the low-tension pipe. 
The two pipes, high and low. tension, were nearly alike, and there 
was no external mark to tell which was the high-tension pipe. Had 
he known the leakage was in the high tension cable he would not 
have allowed Day to repair it without first having the current 
switched off. He did not remember having made temporary joints 
on a high tension cable before. He mentioned to Mr. Shep- 
herd (clerk of the works) that he did not like putting in а 
temporary joint, but, on being pressed, he thought it better to do 
so. He was aware of the Board of Trade regulations, and did not 


think that they were strictly. adhered to in this case. It was 
ossible to make a temporary joint. as safe as a anent one, 
ut only by using extra thicknesses. He had the joints made, 


as he thought, very safe, and. had. extra material, although 
not so much as he thought. Mr. John Shepherd (clerk of 
the works fof the: laying of the mains) stated- that when he 
was told of the leakage he. was apprehensive of danger. Не 
had seen the joints made, and was satisfied with them. Mtr. 
F. H. Chaplin, borough electrical engineer, believed that an 
undertaking had been given to supply current to several consumers 
on the 7th inst. Owing to this need temporary joints were made 
in that particular box and two others. There was a current of 
above 2,000 volts going through the high-tension cable on the day 
of the accident. He held the opinion that the reason of 
the joint being forced against the brickwork was owing to the 
vibration from the railway tunnel underneath. The current was 
complete as far as it went, and he tested the high-tension cabl» 
with a current of 2,300 volts. Не thought that when the box was 
complete the joints would be secure. Mr. E. Manville, consulting 
engineer to the Corporation, said, in reply to a question from the 
inspector, that the work was very much behindhand, and the Cor- 
poration had pressed the contractors to complete it, and no doubt 
it was due to the non-completion of the work that the temporary 
joints were made. Although they were tempo jointe, they 
ought to have been fit for the work they were to d . He main- 
tained that if they had had proper metallic shielding an accident of 
that sort could not have resulte1. Major Cardew will present his 
report in due course, 


West Ham.— The applications for electric current have been во 


promising that the Town Council have decided, on the recommenda-. 


Чоп of the borough electrical engineer (Mr. J. J. Steinitz), to put 


down two additional- 800 kilowatt steam alternators, and to carry. 


out other extensions of the olectricity works, which will increase 
the capacity of the station to the equivalent of 80,000 8 c.p. lamps 
connected. The total estimated cost of the extension is £47,600, 


for which borrowi wers are to be sought from the Local 
Government Board,” d Б mes 


Weston-super-Mare.—At a special meeting of the District 
Council on Wednesday the ошен for the transfer of the 
Weston-super-Mare provisional order to the Electrical Power 
Distribution Co. was approved, | 


Wrexham.— There is, after all a probability that the scheme for 
the construction of electric tramways in this town will receive the 
sanction of the Town Council, as the General Purposes committee 
have withdrawn their report recommending the Council to oppose 
the scheme, the Chairman of the committee intimating at the same 
time-that some of the members had altered their minds on the sub- 
ject, The Lighting committee are collecting information as to the 
desirability of establishing electricity works. 


—— a 
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COMPANIES’ MEETINGS AND REPORTS. 


Smithfield Markets Electric Supply Co. (Limited). 


The first ordinary general meeting of this Company was held on the 
5rd inst., nnder the presidency of Mr. J. BROWNE MARTIN. | 

s SECRETARY (Mr. G. M. Powell) read the notice calling the 
meeting. - 

The CHAIRMAN, in moving the adoption of the report, said it would 
be known to the majority present that about a year ago their Company 
purchased the undertaking called the Smithfield Electric Construction 
Co. When they came into possession they found that the machinery and 
other appliances connected with it had had & good deal of wear, and 
had not been kept up to date. They therefore at once proceeded 
to Ваё matters straight, and employed the services of an eminent 
engineer, Mr. Cooper. Acting upon that gentleman's advice they 
overhauled all the machinery and, where necessary, supplemented it 
with other machinery, and also decided to put in accumulators which 
would effect a saving. of about £500 a year. Nearly every shop in the 
new fish market had now been connected, and they had received instruo- 
tions from the Corporation for the lighting of the old fish market, which 

would be re-opened as a meat market early next year. Thiswould consider- 
ably increase the output of their Company. He might mention that when 
they first took over the business an arrangement was in existence to 
supply electricity on what was termed the lump sum" system—that was, 
that any customer who was willing to pay a certain “lump sum” per 
annum had electricity ois de to him, whether a large or small quantity, 
for that sum. He thought it would appeal to everyone that in such cir- 
cumstances as these there would not be the care and supervision 
in using electricity which consumers would exercise when they 
had. to pay by meter. The Directors, therefore, decided that they 
must in future supply in the ordinary way, by meter. In making a 
change there was always a great deal of criticism, and, with all their care, 
attention and courtesy they lost a very large number of customers at 
the outset, but those who left them had not only returned but in several 
cases had induced others, who were not on previously, to take current. 
The shareholders were aware that the Directors had applied for several 
Provisional Orders, and he felt there was no doubt that they stood a 
very fair chance of getting one or more of them. He thought it must 
appeal to the citizens of London that if there was to be a second company 
introduced into the City, their Company should get the preference over 
any other. They were the only company, excepting the бу of London 
Electric Co., which held any Provisional Order from the City. He 
thought it right to inform them that they were also applying to the 
Holborn and St. Luke's districte, which were both exceedingly valuable 
electric lighting areas. His colleague and himself were very confident that 
their company would ultimately be of very much larger dimensions than it 
was now. They were neither of them new to the electric lighting industry, 
and the companies which he was connected with, which began in a very 
small way, were now very large and paying well. The Directors would 
like to tell them a good deal more but їз the interests of the Company it 
was not advisable “ to give the show away.” He concluded by moving the 
adoption of the report and accounts. 

Mr. ERNEST SCHENK seconded the motion. 

The CHAIRMAN, in answer to a question, stated that they had a very 
much larger plant than was required for present purposes, and they were 
quite able to supply а largely increased quantity of current without any 
additional capital. 

Mr. EDENSOR asked whether it would be possible to give the share- 
holders some information how a prospective profit of £3,750 had been 
turned into a loss of about £700. 

The CHAIRMAN stated that it was not a loss of 5700. 

Mr. EDENSOR said that after paying the debenture interest there was 
а loss, if not of £700, yet of several hundred pounds, 
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‚ The CHAIRMAN said that this was all explained by what he had referred 
tothe change in the system of charges. They were obliged to make this 
alteration, or they would simply have dwindled on without’ makin any 
way. He saw no reason why their Company should work on any different 
lines to those of other companies. They were supplying current at, he 
believed, less than any other company, but they could see that even at: 
this price they could make an ample profit. ИИ dap ЖАБ. 
. Mr. EDENSOR said he thought the explanation was satisfactory, but 
he considered it rather misleading to mention an estimated ргоВ of. 
£5,750 without first finding out whether the machinery was antiquated: 
and a proper one to work with. і И И 

The CHAIRMAN said that he had not stated that the 
antiquated ; he bad meant to say that it was in' bad order. 
Mr. EDENSOR asked whether this could not have been found'out first. 

The CHAIRMAN replied that if machinery was kept bright and clean 
it was very difficult to find out until it was worked for some time whether . 
it had been properly used or not. The Directors took all the utions: 

‚ possible to find out these things; they took the best expert opinion they could 
get, but until they had positively worked the machinery, they could not find 
out that a great шапу of the bearings and other things required alteration.’ 
It was only through the efforts of Mr. Cooper (the consulting engineer) that 
they ultimately located the defecta. In working machinery, particularly like 
theirs, there was very great wear and tear unless everything was true, and 
they found that it was of no use to patch things. 

Mr. V. B. D. COOPER stated that the defects in the machinery to 
which the Chairman had referred were chiefly that the arrangements of 
the plant were not such as suited the particular load and the particular 
hours during which their load was employed ; they were not so much 
inherent defects in the machinery itself. If they had’ had а more 
continuous load than they found they had the machinery would have been 
much more adapted to it. The changes made would be productive of 
economy and be more suited to the work they had to do. The storage 
battery about to be erected would be far more economical. Anotheraltera- 
tion they had made had reference particularly to the distribution of the 
load, and would also be more economical. : 

Mr. EDENSOR said it seemed to him that the Directors had been 
misled, and that they had made statements in the prospectus leading 
those who read it to believe that they were getting a good working 
concern giving a certain amount of profit. Thc explanation just made 
had, however, proved to him that the thing was not in a conditiom їп 

which it ought to have been brought before the public. He also wished to 

know how many shops were now connected. ; 

The CHAIRMAN replied that he would rather not answer the question: 

Mr. EDENSOR said that he saw no harm in the information being 
given. The pros stated that 175 shops were connected at that time: 

Mr. COOPER pointed out, with reference to the last speaker's remark, 
that his (Mr. Cooper's) explanation had led him to suppose that the Directors 
were misled, that the change iu their load was due to the policy which 
was considered n of insisting on supplying every. customer at 9 re- 
munerative price. If the load had remained the same asit was when they 
took the concern over the machinery would have been just the thing for it ; 
but when they found that it was desirable to discontinue supplying those 
people who were using the light by contract, and in a very wasteful 
manner, it was necesaary to make the changes he had alluded to. | 

Mr. WHITEHEAD inquired whether the Directors maintained their 
belief in the fairness of Messrs. Fuller, Horsey and Co.’s valuation of £86,566 
for the going concern turned over to- this Company. Не also wished to 
know what portion of the £86,000 odd was goodwill, and whether the 

Directors would in future balance-sheeta show this item separately. Their 

Company had only 15 yeara’ concession, at the end of which he believed 

the Compocktion had the right to take over the plant. . Anything in the 
shape of goodwill they had paid for would then become valueless ; and it 
seemed to him, therefore, that they ought to write off a large portion of this 
goodwill, or at the end of the concession their £5 shares might be worth only 

52.108. He noticed in the prospectus that there were two estimates of thecost 

of current, one being õłd. and the other 22d. He wished to know whether 
they were working at this cost. Was the sum to be received from the 
cold air store company likely to reach £2,500, as stated in the prospectus ! 

Did the £5,788 which they received by the sale of current for the year 

ended September 30th last include the value of the current supplied to 
the cold air store company? Was the cold air store company a public or 

private one? -= . Е 

Mr. PROUD eaid that he was induced to subscribe to the company on 
the faith of the statements in the prospectus. If he were not mistaken, 
he believed the prospectus contained a statement that the Company made 

& large profit from supplying electricity by contract, and that that profit 

would enable them to pay a dividend of something over 4 per cent. He 
wanted to know who was responsible for iesuing & misleading prospectus, 
as he regarded it, which led him to become a shareholder in 3 company 
whose shares he could searcely sell. He maintained that the promoter of 
the company, and those who supported him, should he made to disgorge. 


Mr. SCHENK (a Director) said the Chairman had asked him to reply. 
The Chairman had asked that the question as to the number of ehops 
connected might not be pressed. They had nothing to be afraid of, 
and personally he would not mind publishing the fact. The shareholders 
would be glad to hear that they had substantially more customers on now than 
on the day the prospectus was published. As the result of the changes they 
had found it necessary to make, they had lost a large number of customers, 
and they ran the station for at least six months at a loss and 
they had to do so, As a result, however, of having faced the difficulty 
they were now running at a substantial profit. One shareholder had 
stated quite erroneously—no doubt, he was mistaken—that a statement 
was made in the prospectus that they were making a large profit by the 
sale of electricity by contract, No such statement, however, was made in 


system was! 
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the prospectus. He thought that they had had to pay for mismanagement 
in the past; they received no complaints now. They never said in the 
prospectus—for which as Directors they were responsible, as they had to 
sign it—that they were making a profit on contracts. They stated 
in the prospectus that on the basis of contract sales for the previous 
nine months, they were selling at that time (the time the pros- 
pectus was published) something like 800,000 units a year, and they 
estimated a reduction down to 600,000 units a year as the result of 
adopting the meter system. He would not mention exactly the number 
of units sold in the year, but it was less than that. He might, however, 
say that the figures for the preeent quarter showed that the estimate of 
600,000 units a year on which the 44 per cent. was based was almost 
precisely borne out, He had not anticipated anything in: the 
nature of a strike among their consumera, who were only asked to 
pay the Company what they were now paying, whioh they were satisfied 
„to pay, and what was actually the lowest price charged by any 
. other electric lighting enr in London. It was only by comparison 
with their previously absurdly low rate that the altered price looked high. 
As to the question whether the estimate of the cost of production given in 
the prospectus had been borne out, he ought firat to explain that they had 
two or three conditions to deal with in making up their accounts which no 
other company in London was affected by. In the first place they had to 
make a present to the Corporation of 50,000 unite a year for lighting the 
avenues of the market. DOM Я 
+ А SHAREHOLDER: That is not stated in the prospectus. 
Mr. SCHENK, continuing, said that he did not think that it was 
material; they could quite well afford to do it, but it wasa point to be borne 
in mind in making up the price of the unit. The Company also maintained 
‚ the. customers’ installations free. The total cost per unit supplied for the 
whole of the twelve months to September, 1898, was 5:57d., of which market 
maintenance, &c., would account for the ‘37d. It therefore came out that 
their total cost for the last twelve months had been 3d. per unit. The cost 
in the case of the Notting Hill Co. (and figures were not particularly in- 
teresting unless they. were comparative)—whose output might reason- 
ably be compared to their own, and whose shares stood at a very 
premium—was for that year. 5'12d. In the present quarter—the 
ember quarter—when they.were themselves making up for lost 
ground, he was able to inform them that their cost of production— 
"making allowance for the lamps and tlie maintenance of the market— 
“was positively less than that of any other company in London, and was 
less, of course, than the estimate given in the ро Не said 
this withthe more satisfaction in view of the remark of one of the share- 
holders who had wanted to sell his shares. If they could only produce their 
electricity.at less than any other company in London there could not be 
very much mismanagement. The Directors had been asked whether they 
maintained their belief in Mesers. Fuller, Horsey and Co.’s valuation of 
£86,000 odd, and how much of it was goodwill. Now that they had had 
twelve months’ experience he had greater confidence than when he signed 
the prospectus that the property was worth the £86,000 odd as a going 
8 


concern. | | 
: Mr. EDENSOR said he thought that this statement was quite 
satisfactory. is 
„Мт. SCHENK, in further.reply, stated that their revenue did not 
include anything from the cold store excepting £375, which they received 
for the first instalment of one quarter of that yeer; there was nothing 
to pay for the previous nine months. At the present time he thought 
that the Cold Storage Co. might be described as private; but in due course 
he thought it’ would be public; but the people behind it were sufficiently 
well known and substantial for this Company’s purposes He bad no 
hesitation in eaying that they. would be able to pay a dividend on the 
ordinary shares next year; he beNeved that they would be able to do so 
out ef their ordinary business alone, but they had certain developments 
on hand. If they got the Provisional Orders to which reference had been 
made, they would require to raise a large sum' of money, and he might 
state that whatever price their shares might stand at the whole of the 
money they required would be forthcoming. ; 
The motion was carried, and a vote of thanks to the Chairman and 
Directors terminated the meeting. | 


Automatic Telephone Co. (Limited). 


The annual general meeting of this Company was held on Friday last. 
Mr. Max Marcowski presided. 3 

At the outeet Mr. J. D. GIBBS stated that it was incumbent upon him 
to make some explanation with regard to the action that he took against 
some of his co-Directore. Owing to the fact that certain sums were due 
to thé consulting engineer, Mr. бате Selegmann-Lui, for salary and for 
patents, he thought there ought to be sufficient money in the coffers of 
the Company to meet such demands. However, the money was not there, 
becau¥e the signatories to the memorandum and articles of association 
considered they were not bound to pay up the 38. а share which other 
shareholders had paid. The ker joined Mr. Alexander in commencing 

roceedings to ascertain whether signatories were not bound to pay the 

„ Which would put the Company into a position enabling them to dis- 
charge all their liabilities. The proceedings had not yet led to any result. 
He was unwilling to say anything. which would cause bitterness amongst 
the sBiareholders towards the Directors. 

Mr. ALEXANDER (another Director) also spoke, emphasising the state- 
ment that when the books were laid open to their inspection they found 
that the signatories' shares were not paid. 

The CHAIRMAN, in a long speech, which was frequently interrupted, 
observed that the new Company been formed, not for the purpose of 
watering the capital or increasing the number of shareholders, but with 
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the object of securing the services of Mr. Seligmann-Lui. An agreement 
was arrived at, under which it was stipulated that no public issue should 


be made, but that all the subscriptions should come from the shareholders, . 


and unless £10,000 was subscribed Mr. Seligmann-Lui would not join the 
Company. However, he (the Chairman) secured this gentleman's services. 
He was sorry to say that the shareholders subscribed to the amount of 
only 9,000 shares at ба. each. Furthermore, the Company had a liability 
of £2,000. In order to carry the scheme through, he, as Managing Direc- 
tor, became responsible for no leas than 34,900 shares. Out of the £10,000 
he became responsible for £8,000. He had subscribed to the Syndicate 98 
per cent. of the working capital. and now he held 80 per cent. in the new 
company. Having become responsible for so large an amount, he had a 
clause inserted in the articles that not more than Is. a share should be 

In these circumstances ke had found it necessary to form a 
“ pool.” Не then went on to refer to the friction on the and finally. 
moved the adoption of the report. 

For something like an hour there was a scene of the wildest disorder, 
shareholders putting to the Chairman innumerable questions. Amid the 
disorder it was impossible to follow the speakers. 

‚ Eventually an amendment for the adjournment of the meeting to Feb- 

let next was carried by an overwhelming majority. 
- The CHAIRMAN demanded a poll, and with much vehemence expressed 
his intention of proceeding with the meeting. i | 

, Shareholders contended that no poll on a mere adjournment could be 
taken, and the great body of the proprietors then left the room. 


— 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— линин» 


А В.С. ELECTRIC ARC LAMP AND INCANDESCENT MANTLE CO. 
(LIMITED).—This company was registered on Dec. 19, with a capital of 
£60,000, in £1 shares, to enter into an agreement with F. Fanta for the 
acquisition of certain patents and patent rights relating to improvements 
in electrical apparatus, and to develop and turn to account same, manufac- 
turers of and dealers in electrical apparatus of every description, and also 
as engineers, machinists, motor-car builders, &c. . 


ABERDEEN ELECTRICAL CO. (LIMITED).—This company was registered 
in Edinburgh on Dec. 21 with a capital of £10,000, in £1 shares, to 
acquire, take over as a going concern, and carry on the husiness of an elec- 
trical engineer now carried on by Richard G. Botting. The firat subscribers 
are: J. Edwards, G. England, G. Rainst, J. McBain, W. Ironside, Alex. 
Ledingham and R. G. Botting (engineer). The first Directors аге: 
J. Edwards, G. Engiand, W. Ironside and Alex. Ledingham. | 


BUCK AND CO. (LIMITED).—This company was registered on Dec. 20 
with a capital of; £2,000, in £1 shares (of which 1,000 are £5 per cent. 
Cumulative Preference), to carry on the business of electricians, electrical, 
mechanical and metallurgical engineers, suppliers of electricity, founders 
and smiths, cycle and motor-car builders and designers, electro-platers, 
&c. The first subecribers, with one share each, are: Н. T. Underwood, 
J. Н. Bailey, W. R. Whitehead, W, G. Brown, Mrs. C. J. Buck, E. A. 
Hill (electrical engineer) and Albert G. R. Buck (electrical engineer). 
The first Directors are: Н. T. Underwood and Albert G. К. Buck. 


HART ACCUMULATOR OO. (LIMITED). —This company was registered on 
Dec. 25 with a capital of £40,000, in £1 shares, to acquire and take over 
the business now carried on by the Hart Secondary Battery Syndicate 
(Limited), to enter into an agreement with the Hart Secondary Battery 
Syndicate (Limited), S. W. Hart and E. J. Clark, and to carry on the busi- 
ness of electricians, electrical and mechanical engineers, and the general 
business of an electric lighting, heating and power company. The first 
subscribers are : Samuel W. Hart, G. A. Bacon, J. G. Abraham, G. B. Kidd, 
L. W. Spratt, G. Hay and E. H. White. 


KIDDERMINSTER AND DISTRICT ELECTRIC LIGHTING AND TRACTION 
CO. (LIMITED).—This company has been registered with a capital of 
£100,000, in £10 shares (5,000 Preference) to carry on the business of 
electrical engineers and contractors, electricians, suppliers of electricity, 
manufacturers of electrical apparatus, mechanical and chemical engineers, 
tramway and light railway proprietors, carriers of passengers and 
&c., and to generate, produce, and supply electric light, heat, &c. The 
subscribers are : — Emile Garcke, George Stevens, Charles Н, Dade, Charles 
Н. Gadsby, W. Howard Smith (engineer) C. Walmsley, and Henry M. 
Sayers (engineer). | 

PEARSON FIRE ALARM SYSTEM (LIMITED).—This company has been 
registered with a capital of £150,000, in £1 shares, to acquire the benefit 
of three inventions, known respectively as the Pearson Automatic Fire 
Indicator, the Pearson Automatic Box Telegraph Fire Alarm Apparatus 
and the Pearson Automatic Railway Signal, and to carry on business as 
manufacturers of fire inductors, fire extinguishers, fire engines, &o, The 
first directors are Hon. L. Holland, Н. Gamman and R. Pearson. 


ALLIANCE ELECTRICAL CO. (LIMITED).— The statutory return, to 
Oct. 27, has been filed. The capital is £1,000, in £1 shares, of which seven 
have been taken up and paid for in full. | 


CRYSTAL ELECTRIC LAMP AND ROSE AND BIRD (LIMITED).—The 
statutory return, to Nov. 24, has been filed. The capital is £50,000, in £1 
shares (of which 10,000 are Preference). 59,750 Ordinary and 6,000 Pre. 
ference have been taken up, and 39,743 of the former aud 1,000 of the 
latter have been issued as fully paid. "The full amount has been called on 


‘the remainder. 
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CITY NOTES. 
— 

' MEMORANDA.—Bank rate 4 per cent. (since Oct. 15, 1898). Price of 
silver 2784. per oz. (Dec..22). Consols (23 per cént.) 1104—1108 for 
money, 110§—1102 for account; 24 per cent. 104—101} (Dec. 22). 
Stock Exchange Settling Days: Stocks and Shares Continuation Day, 
Jan. 11; Ticket Day, Jan. 12; Pay Day, Jan. 15; Mining Share Carry- 
over Dey, Jan. 10. 


AMAZON TELEGRAPH OO. ).—The coupons due Slat inst. of 
the £122,400 Five per Cent. Debentures will be paid by Mesars. Barclay 
and Co., 54, Lombard- street, E. C. 

CAPE ELECTRIC TRAMWAYS (LIMITED).—Àn interim dividend of 
3 per cent., free of income-tax, has been declared payable to all share- 
holders on the register on the 31st inst., and to holders of Coupon No. 3 
attached to share warrants to bearer. The N register will be closed 
from the 2nd to the 7th Jan. inclusive. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LIMITED). — The кылп 
meeting of this company was held on Tuesday. The Chairman (Mr. J. T. 
Hutchinson) moved the adoption of the report, which stated that during 
the last season of 132 days, 40,965 miles were run, 94,175 passengers were 
carried, and the total receipta were £4,135. 15s. 2d., from which 
£689. be. 10d. was paid to the Marine Drive. for tolls. The whole of the 
promotion expenses (£600) had been written off, and £300 had been paid 
to the Douglas Head Marine Drive Со. as damages for failure to complete 
the line in 1896. £502 odd had been spent on the permanent way. These 
three extraordinary items reduced the profit on the year to £90. 15s. 2d., 
which brought the balance in hand up to £350. 198. 7d. Although no 
dividend could be ‘recommended on the subscribed capital of £41,045, 
the Directors hoped that, with a fine season, next year would be a 
profitable one. 


‚ ELECTRIC CONSTRUCTION CO. (LIMITED).—The holders of this com- 
peny's Six per Cent. Second Mortgage Debentures agreed on the 2ist inst. 
to accept an offer to pay off the debentures on Jan. 1. 


KELVINSIDE ELECTRICITY OO. (LIMITED).— The ordinary general 
meeting of this company was held at Glasgow on Wednesday. "The Chair- 
man (Mr. J. Reid) moved the adoption of the report, and said the past 
year had been one of increased activity, and the Directors were glad to be 
able to report that the district of Kelvinside which their order covered had 
awakened to the desirability of having the electric light introduced: - The 
number of consumers had increased 45 per cent., and, though the full 
benefit had not yet been felt of those lately added to the number, the 
revenue of the company would soon feel the addition. Last year they were 
supplying a considerable amount of electricity for power and heat, the con- 
tract for which terminated last year, and that circumstance made theincrease 
in consumption rather less than might have been expected. The works costs 
continued to show the same very low proportion. The Directors were 
glad to be able to say that the compeny had now turned the corner. A 
small profit on the year's working was shown by the accounts, and they 
felt confident this would be largely increased as the company proceeded. In 
the report reference was made to the question of their negotiations with the 
Glasgow Corporation for the sale of the undertaking, and the sharebolders 
could rely upon the Directors carefully safeguarding their interests. In the 
event of negotiations not coming to a satisfactory conclusion, they could con- 
fidently look forward to the undertaking being a highly remunerative one. 
Lord Kelvin said he had a strony feeling that they had a valuable perty 
in the generating station and the underground conductors, and hore 


reason to expect that with the great increase of орнот in the district, 
and the number of new houses of the best class that were being erected, in 
respect to the consumption of electricity for light, the future of the com- 
pany would be very good, and that although up till now profits had not 
been earned, they every prospect of a large dividend - paying business. 
He had visited the station, and anyone could see that there was space 
for а great deal more machinery, and for doing more remunerative work 
than was being done. They had a slight balance this year on the right 
side, and he believed the state of things would be different in the course of а 
few years. And he for one would prefer to wait бте ог 10 yeara, ог what- 
ever time was necessary, for the full development of the profit-earning 
capacity of the company, to parting with it unless on terms of a throughly 
satisfactory character. They had underground wires with capacity 
for double or treble the present amount of dividend-paying work. 
The iocreased expenditure required for engines and dynamos was 
considerable, but the prospect of remunerative business for the outlay was 
exceedingly good. They here, if they were to begin afresh just now 
with their provisional order, a central station building, and they had only 
to put in some more Шао чагу; and to make arrangements for increasing 
the voltage of the supply to 200, to make it an exceedingly good pro- 
perty, not to be lightly parted with. The report was then adopted. 
‘The engineer (Mr. Munro) made a statement as to the position of the com- 
pany, in course of which he said that the total number of lamps now 
connected to the station was 13,000, as compared with 9,000 last year. 
It was impossible to absolutely forecast variations of demand, but if the 
sales increased in proportion to lampe connected, the revenue next year 
ought to be at least a third more than that of the present year. 
JUNGFRAUBAHN GESELLSCHAFT.—This company has been formed in 
Bern, with a capital of 4,000,000fr. (£160,000), and takes over the Jung- 
frau electric railway from the concessionaire, Herr Guyer-Zeller. The 


-| new company has also borrowing powers to the extent of 4,000,000fr. 


MEXICO ELECTRIC TRAMWAYS (LIMITED).—Coupons (No. 1) of the 
Five per Cent. Debentures are payable at the offices on and after Jan. 2. 

NEW ITALIAN ELEOTRIOAL OOMPANY.— The businees of the Tecno- 
masi Italiano, Ing. B. Cabella and Co., has been converted into & limited 
liability company, with a capital of about £80,000. 

SIEMENS AND HALSKE ACTIEN- GESELLSCHAFT. —The . Directors of 
this company have declared a dividend of 10 per cent. for the year ended 
July 31, 1898. 


ELEOTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


«d Р 
. No. AGGREGATE. 
Line. Week d of 
ended or Dec. Ine. 
T! 
£ £ £ £ 
*Birmingham каш Тау, Dec. 24 | 4,145 |+ 969)... |... i 
oe Серое оа „ 22, 120 + 26| 38 16,185 |+ 9397 
Black AM Fleet- | „ 24 132| .. | 24114258 | ... 
Bristol Trams & Carriage » 25 | 2,750 '+ — 3| 25 74,488 |+ 8,003 
City & South London Ry. „ 25 1,154 + 79 26 20 008 + 851 
Dover Corporation.. , 24 | 146 + 69) 38, 7,004 aa 
DublinUnited(Southern) ,, 25 | 664 |н 264| 51 22933 |+ 7,546 
Liverpool Overhead Rly. „ 25 1,439 + 98| 26 39,818 |+ 3,257 
*Sheffield Tramways....| „ 25 1,312 |+ 237 4 1 52,724 |+ 2,749 
South Staffs. Trams . „ 25 — 29 32,188 | + 17 
* Partly electrical. 
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SHARE LIST. 


SENT | AMOUNT LAST PREVIOUS Price | RATE PER| BUSINESS DONE 
8 OF DIVI- NAME. WEEK'S PRICE Wednesday, CENT. DIVIDENDS DUE. DURING WEEK 
h " '* 9 | 
R SHARE. | DEND. DeC. 21. Dec. 28, Y IELDED. ENDING DEC, 23. 
ELECTRICITY SUPPLY COMPANIES. | land Highest | Lowest 
6,000 10 8 Bournemouth and Poole Electricity Supply Ord. 11 1t Hb | — | ЯЯ ИЕ 
6,000 | 10 0/53, Do. 44 per Cent. Cumulative Pref. ., — 11 108 11} 4 4 0 к: qe а 
80,000 5 8/0 Charing Cross & Strand Electricity Supply Corp. — 12 114 12 | 216 0 | February & August - | 
20,000 5 2/8 ро; 44 per Cent. Preferen e | 64 6 | 89 8 ò * 2 - 
£34,000 › 2/6 Chelsea Electricity Supply 8 мА үзү 10 9 10 | 85.60 March SIR, PUT Е 91 — 
£60,000 Rtock 44% Do. 44% Debenture Stock (red.) 118 115 113 115 | 818 8 | June and December * ve 
81,200,000 $1,000 5% "Chicago Edison ist Mort. 5% 30 yearGoldBonda(red)} 103 105 103 105 | 415 8 — Ж " 
50,000 10 5/0 Clty of London Elec. Lighting Ord. 40,001 to 90,000 22 24 | 22 94 5 4 2 | February & August 23] 221 
40,000 10 ay Do. $y Oumalative Pref.” 3 ш 16i 163 163 38119 |J ind Jul 153 E 
, ( umulelive РТИ. .. =... ао | | } аппагу ап - ~ 
£409,000 Stock Z * Do. 5% Debenture Stock (red. | 127 182 127 182 | 816 1 Fone aud December ы * 
ТҮР; 3 өө County of London & Brush Prov. Ord. (fully paid) І 183 | 12} 134 | aa - =o 
a De. ^ GM ATA o S Mae ые Re 1 3» 531 R- e а “ 
20,000 10 6/0 Do. 6% башат CLOlOPONESS soem озоде | 144 164 144 154 4 0 0 | March & September e» - 
16,660 5 2/6 House-to-House Electric Lighting Supply Ord. 10 9 10 2 0 0 ee - - 
12,000 5 8/6 Do. 7 per Cent. Preference ................ 94 104 94 104 8 6 8 | March & September 915 = 
15,000 5 10% Kensington and Knightsbridge Ord, —.......... 14 18 14 | 818 7 "e = = 
10,000 Б 6% CCC | 71 81 7% i | 812 January and July .. — 
gU ; ion — —€— Supply Ordinary s = «= «=» =» == = s | 84 - 8 - = > = 
, = „ ыла с» Жу лы жазаа ³ 8 6 64 0 a - 07, 6, 
62,400 | 10 5/0 ope Electric Supply Ordinary .—... 174 18} 174 18 8 410 |A and October. 17 17 
£320,000 Btock 447 Do. 44% Deb. Stock First Mortgage 117 121 117 sie | 814 9 |J — and December ue ay 
6,452 10 6/0 Notting Hill Electric Ordinary s =» =» =» =s ==» =» = ». 18 17 18 8 6 8 МАЛ „ее сә ә e- - 
275,000 1 — D. o 14 1 1% à - em as 
£125,000 Btock 5% River Plate Elec. Lt. & Tr’ct'n, Ltd. 5 1st Mor. Deb 93 88 93 5 8 1 e өз - 
150,000 | $100 $2 | Royal Electric Company of Montreal Shares. 160 155 150 156 58583 Е: : = 
130,900 100 43% Do. eM 166 Nor DOD: Loo . 104 106 106 107 4 619 | April and October .. a bà 
—— - HY Bt. Js NET 8 ee Ordinary = = | 17 16 17 414 2 | February & August 16] M 
, ý per Cen о DETE eden ab 10 8 10 810 0 " - аъ 
£50,000 | Btock | 4% |* Do. 4 per Cent. Debenture Stock (red) ....| 105 108 19% 108 | 815 6 | Jane and December | Ы 
65,000 5 ee South London Electric Supply Ordinary (£3 pn d ?1 8 2} 8 | - - “з — 
re - 57 eor e e vig rn ig Ordinarf 154 164 15k 164 818 9 | March & September - - 
, 0 e House- 022 —— — —- 7 8 7 8 8 2 6 | February and July - - 
15,626 | E 54 Do (Mpal) с еза ер доо ое | of 64 5i 6s ' 818 6 | FebruaryandJuly- | = - 
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NOTES. 


— — 

Ovr issue this week, being the first in the year, contains 
the usual mass of statistical and other information relating to 
electric supply undertakings. We may first refer to the 
annual large sheet supplement Table of Electricity Supply 
Works of the United Kingdom, which is now made more 
complete than ever. Indeed, so numerous have these under- 
takings become, and so copious is the information which, 
‘with the kind assistance of the engineers and other officials, 
we have been able to collate, that to avoid unwieldy 
dimensions we have decided to print on both sides 
of the sheet. Those requiring copies of the Table, 
mounted on linen, will, as usual, be able to obtain these 
early in February. We take this opportunity to thank those 
who have contributed to make this Table a success, and we 
hope they will be adequately rewarded by the completeness 


and usefulness of the information now available. 
— — 


Apart from the length of this table, perhaps the most 
noticeable feature this year is the large increase in the 
number of electric supply undertakings which return a 
"declared pressure" of 200 volts, or over. These now 
number 87, of which about half do not give an alternative 
supply at 100 or 110 volts. We are glad to note also a 
considerable improvement in the motor connections; last 
year only five stations returned their motor load at over 
100 н.р., while this year 18 have more than 100 н.р. in 
motors connected to their mains. There is still, however, 
considerable room for improvement in this respect. 


Prick SrxpENCE ©} 
Abroad, 8d., or 16 cents, or Sr., or Jonf. 


Amonest other matters relating to electric supply under- 
tak ings there will be found a list of the electric lighting notices 
under the Board of Trade, which confirms the evidence of our 
supplement Table аз to the continued rapid expansion of this 
class of works. The financial aspects of electricity supply are 
well brought out in an article comprising a number o 
instructive diagrams and statistical tables. In this article 
the mass of figures embodied in our weekly analyses of 
electricity works accounts have been carefully and minutely 
systematised, with the result that the comparative per- 
formances and progress of a large number of representative 
works have been set out in. а form that lends itself to handy 


reference. 
— — 


WE may also direct the attention of our readers to a number 
of descriptive articles which we publish this week. The 
technical accounts of the recently-opened electric supply works 
at Salisbury and Eccles are especially appropriate to the 
special character of this particular issue. As representing 
some of the more interesting features of Continental practice, 


and thus affording an instructive comparison with home 


methods, Prof. Semenza’s description of the Paderno instal- 
lation will, we are sure, be welcomed by our readers. 

Tue Revenue Returns just issued for the third quarter of the 
financial year show a very satisfactory improvement, including 
a handsome increase in telegraph receipts amounting, for the 
whole period, to £40,000. There are indications that the 
trade of the country is at present in the growing phase; and 
of this no surer sign can be found than the steady rise in 
telegraph revenue which is the infallible barometrical indicator 
of national well-being. We may confidently anticipate, there- 
fore, that the PosrMAsTER-GENERAL will be able to report on 
April 1 next the unusual occurrence of а surplus in the 
Telegraph Account; and should this be the case he will kave 
no difficulty in obtaining the funds which, according to the 
Standard of Monday last, he is at present in need of to carry 
out further extensions, whether for telegraphic or for telephonic 


purposes. 
— ae 


WE do not stand alone in complaining of the narrow scope 
of the latest batch of New Year's honours, nor in noticing 
the scanty recognition doled out to science and intellectual 
attainments. Political and military claims must naturally 
and rightly take precedence of the claims of art, literature and 
science; but there remains some ground for surprise that 
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such meagre acknowledgment of these peaceful fruits of civili- 
sation has been exhibited in the latest list of recipients of 
these honours. The reason is certainly not to be found in any 
lack of eligible candidates; for even in the comparatively 
restricted circle directly associated with electrical science and 
its applications, we could name not a few whose services for 
the nation have not been duly recognised thereby. To cite 
only one instance, when will this country follow the example 
of other nations in doing honour to the excellent services of 
Davi» Huonzs? We have pleasure, however, in recording 
that among this year's honours are a C.B. for Mr. JAsPRR 
Влрсоск, of the Post Office, and a K.C.B. for Prof. W. C. 
RozzaTs-ÀÁUSTEN. 
— 

We referred last week to the abandonment of the rental 
system of charging by the Smithfield Markets Electric 
Supply Co. Another “system” of charging has taken its 
departure at Norwich, where until recently there had been 
in operation a curious method of registering current by 
means of meters which worked at only half-rate before sunset 
and after 8 p.m. This system was ingeniously contrived, and 
i$ attracted considerable notice from electrical engineers; but 
we do not know of any instance where it has been imitated. 
The Norwich Electricity Co. have decided to adopt a uniform 
tariff of 5d. per unit in future, in place of the former scale of 
14. after sunset and before 8 p.m. and 84d. at other times of 
the day. 

Partaxine in the extensive opposition to the General Power 
Distributing Company’s Bill for the wholesale supply of elec- 
tricity intthe Midlaads and South Yorkshire, the Town CLERK 
of Nottingham has sent a letter to the newspapers, in which 
he states that Parliament is now asked to go back upon 
the legislation of the last quarter of a century, and to intro- 
duce into our localities those elements which have been 
destructive of the wise and peaceful administration of our 
commercial affairs in the past." He further adds that the 
establishment in our midst of a company with the powers 
asked for by the Bill would land us in all the difficulties, 
perplexities and friction of the times when the gas and water 
were controlled by private companies.“ 


——— чалаар 


Tuis reference to the gas and water companies may be adroit, 
but it is not convincing ; moreover, it is really quite beside the 
mark. It is not proposed that the General Power Distribut- 
ing Company, nor any of the similar concerns, should have a 
monopoly like that of the gas or water companies; but that 
they should be permitted to supply cheap power, in healthy 
commercial competition with the local authorities who are 
professing such alarm. If the companies cannot supply as 
cheaply as the authorities themselves can do, these latter need 
not be alarmed ; but if the companies can supply more cheaply, 
surely it is the prime duty of the local authorities to see that 
the ratepayers and others in their districts speedily obtain 
the benefits of the cheaper supply. Are great industrial 
interests to be placed in jeopardy because, forsooth, municipal 
bodies shrink from the '* difficulties, perplexities and friction“ 
& new combination of circumstances would impose upon them ? 


Non is it fair on the part of the Town, CLERkE of Nottingham 


to represent the proposed legislation as going back upon the 
legislation of the past quarter of a century." On the contrary, 
it ig the most natural and logical step forward, as dictated by 
the engineering and social developments of electric supply 
during the last decade. It is equally preposterous to stig- 
matise these schemes for wholesale supply by companies as 
elements which have been destructive of the wise and 
peaceful administration of our commercial affairs in the 
past." We are surprised at the confession that wise and 
peaceful administration has been destroyed; but it passes 
comprehension what particular piece of legislation on behalf 
of anything analogous to the schemes under discussion can 
have done this thing. Surely the one and only new element 
introduced lately into the relation of local authorities with 
electrical enterprise is the practice of municipalisation. It 
would not surprise us if that proved, indeed, an element 
„ destructive of wise and peaceful administration.” 
— 

Tak doctrine is a mischievous one that, because local 
authorities have acquired works for any specific purpose, 
such as electrical supply, the protection of those works and 
of the capital invested in them demands the suppression 
of all private enterprise and independent progress in the 
same direction. It is a doctrine the effects of which must 
in the long run recoil most disastrously upon the very com- 
munities whose governing bodies adopt it. In our opinion, 
the fact of such a doctrine being advanced, in defence of the 
arbitrary protection of municipal capital, points clearly to 
the mistake in risking that capital in works of a commercial 
and progressive character—is, in fact, the reductio ad absurdum 
of municipal trading. 

A NUMBER of important electrical patents will expire this 
year unless applications for prolongation are made and granted. 
Among those of particular interest, in the list which appears 
in another column, we may give the first place to No. 3,379 
of 1885, which is the famous Zipernowsky-Déri transformer 
patent, now the property of Mr. Martın Rockxn, in connection 
with which extensive litigation was threatened last year. 
Since the meeting of the Municipal Electrical Association, at 
which it was decided by the interested owners of central 
stations to combine in resisting Mr. Коскев’в claims, we have 
heard no more of the matter. Probably this gentleman 
has been advised that to devote capital to fight the matter out 
would be an even more risky speculation than an investment 
in cycle shares. It is interesting to note that the patent in 
question was amended as recently as April 3, 1897. Ip 
addition to this patent claiming an alternate current trans- 
former system with transformers in parallel, there is another 
patent by the same two inventors in conjunction with О. Т. 
ВгАтну, which has been kept alive since 1885 by payment of 
the necessary fees. This second patent refers to the con- 
struction of transformers. 


— 

Амотнев alternating patent which will have run its allotted 
span this year is that of B. Z. pz Ferran, dated Deo. 11, 
1885. Н describes some useful and some necessary adjuncts 
to the alternating-current transformer system. The first of 
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these is the use of electromagnetic switches to automatically 
switch parallel transformers in or out according to the current 
required from them, the second is the high pressure main known 
now as the Deptford ” type. A claim із made for the com- 
bination of fuses or automatic cut-outs in the branches of the 
high-pressure circuit to which the transformers are connected, 
and finally the system’of leakage indication by means of elec- 
trometers connected between each main and earth is described. 
Mr. FxRRANTI has one more 1885 patent with a broad claim, 
namely, for a switch so arranged that the continuous move- 
ment of the handle stores up energy in the spring bridge- 
piece and afterwards liberates it ^d 


сопан — 


AnLrHouGH the early alternating- current patents claim a 
large share of attention, there are other electrical patents 
dating from the same year of equal importance commercially. 
Mr. Desmonp FirzGeravp’s “lithanode’’ was patented in 
1885, also the Cowes electric furnace. Three important 
patents of Mr. DzLAxr's for multiplex telegraphy will expire 
in 1899 in the usual course of events, a motor-suspension 
patent of Mr. Franx J. Spracue’s, and, finally, a patent 
granted to James Ввосктє and Bennett Риш, for improve- 
ments in arc lamps. 


Тнк Publisher desires to call attention to the closing up of 
the Handbook and Directorial Divisions of the Eleotrical 
Trades Directory and Handbook for 1899.” Owing to the 
work of compilation proving exceptionally heavy this year, 
he will be glad to receive entries intended for insertion in the 
new edition as promptly as possible. The issue for 1899 will 
contain much new matter of interest and importance to the 
electrical and engineering industries, in addition to the old 
well-known features brought quite up to date. 


— . — 9—49————————— 


Cable Interruptions.— Date of Interruption. 
Рага — Магапһат Nov. 15. 1898 


Erratum.—On page 888, column 2, line 27, in our issue last 
week, for increased read decreased. 


King’s College (London).— The Lent term commences on 
Thursday, January 19th. Particulars of the courses of 
instruction are given in an advertisement elsewhere. 


Electric Lighting in the Vatican. — On Sunday last the 
palace of the Vatican was for the first time lighted through- 
out by electricity. The cathedral of St. Peter is also shortly 
to be equipped with electric light. 


Appointment.—Mr. John Aldworth, manager of the Isle of 
Man electric and other tramways, has been appointed to 
succeed Mr. Baker as manager of the Nottingham Corporation 
tramways. By this arrangement Mr. Baker will be enabled 
to take up his duties with the London County Council at the 
end of this month. 

Gibraltar - Malta Alexandria Cable.— The third cable of 
the Eastern Telegraph Co., between Gibraltar, Malta and 
Alexandria is now being laid by the Telegraph Construction 
and Maintenanee Co.'s c.s. ‘ Anglia,” the shore end having 
been laid at Gibraltar on Tuesday. It will be remembered 
that the section connecting Porthourno with Gibraltar was 
laid in the autumn of 1898. 

Trolley Ropes.—A correspondent, signing himself ‘‘ Pro 
Bono Publico,” has written to us suggesting that the example 
set at Bristol should be followed on all trolley lines, viz., that 
the trolley rope should be attached to the trolley standard 


after the trolley arm has been reversed, the ropes being 
unhooked from the standards only when it is required to 
reverse the position of the arm. | 


Electrically-Driven Type-setting Installation.— The type- 
setting department of the Newcastle Daily Journal has just 
been equipped with an installation of Langdon-Davies 
alternate current motors, by Messrs. Ernest Soott and 
Mountain. This is stated to be the first installation of the 
kind in the northern counties. The motors are used for 
operating a set of the latest pattern of Linotype type- 
setting machines. 

Supply Interruption at Ayr.—A report has only just соте: 
to hand of an interruption to the electrical supply at Ayr on. 
the 29th ult. A short-circuit occurred on one of the circuits, 
and the consequent blowing of its fuse interrupted the supply 
to a considerable portion of the town. The local report is to 
the effect that the failure was due ta a fuse blowing in a sub- 
station, causing а short-circuit and blowing the main works. 
fuse. This, it is to be hoped, is not quite accurate. 

The Wright System in America—The Edison Electric- 
Illuminating Co., of Boston, announces that, after having 
experimented for some months with the Wright maximum 
demand indicator, it is prepared to supply electric current on 
this tariff system. The price charged has hitherto been 1с. 
per hour for a 16 c.p. lamp, with discounts of 10 to 15 per 
cent., and it will now be 1c. per lamp per hour for the first- 
annual 400 hours of maximum demand, and after that 0:40. 
per hour. 

“Electric Fluid" in Liverpool.—Judging by a paragraph in the- 
Liverpool Express, headed The Dangers of Electric Lighting: 
Startling Incident,” it would appear that a most virulent. 
form of “ electrio fluid " is in use in that city. In the even- 
ing of January 1, “a portion of the apparatus connected with 
the main in Tithebarn-street burst out into a flame, and the 
explosion created some alarm in the neighbourhood. The- 
electric fluid ran along the pavement to a considerable 
distance, and a large stone flag was shattered." The occur- 
rence appears to have been a slight gas explosion in an 
electric lighting conduit, of the usual character. Nobody: 
was injured and the supply was not interrupted. 

The National Telephone Co.’s Reconstruction Bill.— We 
referred in our issue of Dec. 2nd to three bills which are to- 
be introduced in Parliament this session by the National 
Telephone Co. Of these, two relate to the acquisition of 
additional powers by the company, and the third seeks sanc- 
tion for a scheme of reconstruction. Further particulars of 
the latter are now to hand. The share capital of the. 
new company is to be £6,000,000 with power to raise a further 
£8,000,000 by the creation of debenture stock. Of this capital 
£4,000,000 is represented by the share capital of the existing 
company, and £1,669,471 has already been raised by deben- 
ture stock out of an issue of £2,000,000. The preamble of 
the Bill states that telephone messages at the rate of 
450,000,000 are now passing annually over the company’s 
system. A conversation is estimated as two messages. 


Obituary.— We regret to announce the death of Dr. Eugene- 
Е. A. Obach, which took place on the 27th ult. at the house 
of his brother, at Graz, in Styria. Dr. Obach was born in: 
1852, at Stuttgart, and was thus 46 years of age at the time 
of his death. He studied at the polytechnic of his native town, 
and subsequently lectured on chemistry at the Voterinary 
School. Thence he went to Leipzig University, where he 
graduated as a Ph.D. in 1875. He entered the employ of 
Messrs. Siemens and Halske, as assistant to Dr. Werner 
Siemens, in the spring of the same year. In 1876 he oame to 
England and joined the staff of Messrs. Siemens Bros. ard Co, 
at Woolwich, as chief of the experimental department. He 
was the writer of several useful monographs and papers on 
electrical subjects. He also displayed considerable inventive 
ability, and his tangent galvanometer and dry cell are well 
known. We regret to announce the death of Mr. Henry H. 
Beit, A. I. E. E., а partner with Mr. Т. Scott Anderson in the 
firm of Scott Anderson and Beit, Sheffield. Mr. Beit was in 
partnership with Mr. Scott Anderson just a year, having 
previously served as a pupil and then as engineer. For some: 
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time past Mr. Beit had been ill, but a fatal termination was 
not anticipated. He was educated at Rugby, and was only 
26 years of age. 


Municipal v. Company Working of Electrical Undertakings.— 
** The beginning of the New Year,” says the Journal of Gas 
Lighting, ** brings into prominence the seething antagonism 
between municipalities and electricity supply companies, 
which began to be acute last year. It is a pleasing trait of 
our modern ‘ progressive’ municipalism to hold that what 
is sauce for the municipal goose in the shape of competition 
in electricity supply, is by no means sauce for the gander of 
private enterprise. It is perfectly right and proper for the 
Vestry of Marylebone or of Bermondsey to enter into com- 
petition in this business with acompany, but by no means the 
same for з General Power Distributing Co. to offer a cheaper 
supply of electricity to consumers in the area supplied by 
& local authority. Thus baldly stated, the municipal attitude 
appears illogical in the extreme ; and it is no wonder that the 
leading electrical journals are poking fun at it. What 
Parliament thinks of the question will be shown before the 
-session is out ; but the action of the House of Lords in passing 
the General Power Distributing Co.'s Bill is rightly regarded 
in municipal circles as boding ill for the maintenance of their 
* monopolies. Of course, in such emergencies there is 
always somebody who undertakes to ‘ agitate’ the matter on 
‘behalf of the threatened interest. Hitherto the sacred cause 
of Progressive Municipalism against private electrical enter- 
prise has been worked for all it is worth by the journal called 
London, as we have had previous occasion to notice. The 
style of this periodical, however, is somewhat crude, not to 
say loud; and in its pronounced taste for highly-flavoured 
personalities, it has suggested the cheap evening newspaper 
rather too pointedly to win the respect of the grave and 
severely respectable personages who serve the public of this 
country by means of its municipa) institutions.“ 


Storage Battery Competition.—As a sequel to the motor-oar 
trials mentioned in The Electrician, Vol. XLI., р. 578, the 
Automobile Club de France announces a competition for 
motor-oar accumulators, to take place in Paris in April, 1899. 
Tests will be made on the life of the cells, and on their useful 
efficiency, and account will be taken of the frequency, import- 
ance and facility of operations for maintenance," and of the 
‘weight of the cells per capacity and per output, Entries can 
be made up to Jan. 81, at a fee of 500fr., and up to Feb. 28 
on payment of a double fee; in addition to this owners of 
batteries will have to pay lfr. per kilowatt-hour metered to 
their cells. Each battery submitted must be capable of fur- 
nishing 120 ampere hours when discharged at 24 amperes, 
without its terminal pressure dropping below 8:5 volts, and 
must not weigh more than 110 kilogrammes. The reason of 
fixing the pressure and not the number of cells is to enable 
batteries other than lead-lead to compete. Discharge tests will 
be made for five hours every day, the current being varied 
according to a specified curve between 20 and 100 amperes 
every 20 minutes (the 100 ampere discharge will only last 
half a minute in each oyole), this being followed by 10 
minutes’ repose. While these discharges are taking place, 
the cells will be jolted about in imitation of the treatment 
they are liable to on ordinary roads. The daily charge will 
be given for а maximum of eight hours, but any competitor 
may stop the charge to his battery when he likes. The 
charging current will start at 30 amperes and gradually 
. diminish to 15 amperes. Between the charge and discharge 
. (an interval never exceeding two hours) owners of the batteries 
may clean them and renew the strength of the electrolyte, 
but no plates may be changed. Once a week a test discharge, 
without jolting, of a steady 24 amperes for five hours will be 
made. During this time, if the voltage of any battery drops 
below 8:5, it will be removed from the circuit, and after four 
. eases of such misbehaviour it will be considered as worn out 
so far as the tests are concerned, and the tests mentioned will 
be systematically continued until all the batteries are worn 
out—but not longer than six months. 


Electricity in the Spanish-American War.—At a meeting of 
the New York Electrical Society held on the evening of 


December 14th, Eugene Griffin, Colonel of the First Regi- 
ment of Volunteer Engineers and first Vice-president of the 
General Electric Co., gave an address entitled Ideas Under- 
Ning the Organisation of a Volunteer Engineer Corps: the 
Work Accomplished by it in Porto Rico and the Opportuni- 
ties for Further Usefulness." Col. Griffin, our New York 
correspondent writes, spoke of the reluctance of the War 
Department towards the question of organising a corps of 
2,500 men. The work of the volunteers was compared with 
that of the regulars, the conditions of ordinary military 
Service being in this case, he said, slightly reversed, the 
volunteers being professionals and the regulars, to a certain 
extent, amateurs in engineering work. There was very little 
electrical work done in Porto Rico by the First Regiment 
of Volunteer Engineers under the speaker's charge, although 
more electrical work might be expected in any future war. 
He suggested the organisation of а permanent torpedo militia 
of electrical engineers and the immediate preparation 
of thorough reports on the experience already gained 
in order that the knowledge thus obtained might be 
available for future emergencies. Mr. F. W. Roller, 
who was chief engineer of the United States gunboat 
* Nashville," addressed the meeting, giving some valuable 
data on the experience obtained with electrical apparatus on 
shipboard. He stated that electric apparatus of the signalling 
variety, that is, where small powers are used, was, as a rule, a 
failure at the time when it was most wanted, namely, during 
an engagement. The heavy concussions, the severe service 
and the lack of opportunity for keeping it in repair are the 
causes for this. Engine-room telegraphs and other signalling 
devices, as at present designed, are much too delicate. The 
electric range-finder also proved itself a complete failure, 
owing not so much to the delicacy of the apparatus as to 
inherent defect in attempting to find the height of a very long 
triangle with a very short base. Electrical apparatus of the 
type using large powers, namely, dynamos, motors, incan- 
descent lamps and the searchlight, proved to be a great success 
during the war, the searchlight being one of the most useful 
pieces of apparatus in the navy. It was the searchlight that, 
shining up the narrow entrance of Santiago harbour, pre- 
vented Cervera from coming out by night. The Ardois 
signalling system was, as might be expected, much more 
satisfactory than oil lamps bent to a halyard and run up in the 
rigging for every signal. Electric firing mechanism proved 
itself superior to percussion. Mr, Roller gave some figures 
as to the excessive steam consumption on machines on which 
he had made tests. One duplex pump showed a steam con- 
sumption of 8271Ь. of water per horse-power-hour, another 
even running up to 348lb. One dynamo engine made the 
poor showing of 182lb. Не advised that all new electrical 
apparatus, especially motor-driven steering gear and aux- 
iliaries, be tested first in the merchant marine before any 
attempt was made to apply it to naval work. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


TUESDAY, January 10th. 
| INSTITUTION OF CIVIL ENGINEERS. 
S p.m. Ordinary Meeting. Paper to be read with a view to dis- 
cussion : * High Speed Engines,” by J. H. Dales. 
RONTGEN SocIETY. 


8 p.m. General Meeting at 11, Chandos-street, Cavendish-square. 
Paper to be read: “ Тһе Present Position of the Róntgen Rays in 
Military Surgery,” by J, Battersby. 


THURSDAY, January 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


8 p.m. Ordinary General Meeting, when the Discussion on Dr. Lodge's 
and Mr. Evershed’s Papers on Induction Telegraphy, will be 
concluded. | 


FRIDAY, January 18Ш. 
INSTITUTION OF CIVIL ENGINERRS, 


8 p.m. Students Meating, when Dr. Archibald Barr will deliver an 
Address on “ The Application of the Science of Mechanics to 
Engineering Practice." 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Агве.] 


Dieletric Strength of Insulators.—Thomas Gray publishes 
the results of experiments made to test the dielectric strength 
of glass, hard and soft vulcanised rubber, mica, various card- 
boards and papers, oils and air. They were tested by means 
of a Westinghouse dynamo running at 8,000 revolutions per 
minute and connected with step-up transformers designed to 
raise the mean voltage as high as 100,000 volts should that 
be necessary. The specimens of crystal glass” examined 
showed a dielectric strength of 285,000 volts per cm. in a 
thickness of 1mm., but with four layers making up a thickness 
of 4mm, the dielectric strength was only 200 kilovolts per 
ош. Hard rubber showed the same falling off in the dielectric 
strength when several layers were used. The various sub- 
stances tested may be arranged in order of strength as fol- 
lows: mica 2,000, hard rubber 600, soft rubber 450, 
% micanite," consisting of mica flakes held together by 
varnish, 400, paper 400 to 600, fuller board 200, Empire 
cloth 150, olive oil 70, air 50 kilovolts per cm. These 
are only rough average values. The papers are of special 
interest, as they provide cheap and effective insulating 
materials. American linen paper ranks high with 640, bond 
paper with 600, and tissue paper with 510. The oils were 
very troublesome, as their dielectric strength was found to 
vary with every considerable E. M. F. applied. 

(Gray, Phys. Review, November, 1898.] 


Photometer Records.—In the ordinary photometric process, 
there occurs between successive settings a considerable 
interval], in which the reading of the bar is taken and recorded, 
either by an observer or an assistant. Various expedients 
for reading the bar are resorted to, as, for example, the use 
of a hand-mirror to reflect a beam of light from one of the 
sources, or the turning on of a glow-lamp. These methods 
are not free from objections. The sudden influx of light pro- 
duces in the observer fatigue of the retina and of the muscles 
of the pupil, and there is a consequent loss of visual sensitive- 
ness. Further, when it is the question of the photometry ofa 
fluctuating gource, the infrequency and irregularity of the read- 
ingsis a drawback. In arc-light photometry, more especially, the 
illumination of the photometer disc is a shifting quantity. 
С. Р. Matthews obviates these difficulties by mounting a 
wooden oylinder parallel to the photometer bar, and punc- 
turing it by means of a steel pin attached to the handle of the 
photometer carriage. A ratchet-wheel turns the cylinder by a 
definite amount as each record is made, so that the records 
can be identified afterwards. The measurements are then 
made, either by bringing the pin into coincidence with each 
puncture and reading the bar, or the cylinder is covered with 
paper ruled in а divided soale and the readings are taken from 
the paper direct. When time-variations are to be studied 
the cylinder is worked on the chronograph principle. 


[Marrgzws, Phys. Review., November, 1898.) 


Photographic Studies of the Arc.—Some capital photographs 
illustrating the course of events in the alternate-current arc 
have been obtained by N. H. Brown. They were taken either 
by moving the plate across the back of the camera and letting 
the image draw itself out, or by placing a slit in front of the 
moving plate, so as to get the complete history of a definite 
part of the arc. The photographs show that the lighting up 
does not take place across the whole arc space at the same 
instant, but that it starts first from one side and then from 
the other. The slit photographs show that there are really 
two light-fronts, one from each carbon. The positive light- 
front starts about туруёһ of а second before the negative 
one, and travels across at the rate of about 500in. per second, 
while the negative light front moves at the rate of about 
800in. per second. This is generally in accordance with the 
known fact that the steepest potential gradient is close to the 
positive carbon, and suggests a movement of ions as in eleo- 
trolysis. But it is not at all certain that a complete explana- 


ч 


tion сап be attained along these lines. For the differences of 
temperature between the carbon and the intervening gas, and 


between the two carbons themselves, must have some deter- 


mining effect upon the flame. The light-front is not 
necessarily composed of projected particles. It may be a heat 
wave in which radiation plays an important part. 

(BRown, Phys. Review, November, 1898.] 


Charge of Röntgen Ray Ions.—When Röntgen rays traverse 
a gas, the molecules of the gas are ionised, and the gas 
becomes a conducting medium for an electric current. By 
measuring the current passing through a gas exposed to 
Röntgen rays and acted upon by a known E.M.F., we may 
determine the value of the product nev, where n is the number 
of ions in unit volume of gas, e the charge on an ion, and v 
the mean velocity of the positive and negative ions under the 
E. M. F. to which they are exposed. J. J. Thomson describes 
some fascinating experiments undertaken with a view to 
determine e. His method is founded upon Wilson's discovery 
that when Röntgen rays pass through dust free air a cloud is 
produced by an expansion which is incapable of producing 
condensation under ordinary circumstances. The ions act, 
in fact, as nuclei for the deposition of the moisture. 
The cloud is produced between an aluminium plate 
exposed to X-rays and covered with moist blotting paper, 
and a water surface. The rate at which the cloud 
settles down gives v, and also indicates the size of the 
drops, which may be calculated from the known laws of 
bodies falling through a gas. Knowing the size of the drops, 
and the mass of water deposited, the number of drops per 
unit volume isknown. This number is n, the number of ions, 
provided all the ions are caught. The author shows how this 
can be insured. Thus, only e remains to be found. It is 
calculated from л; v, and the total quantity of electricity 
passed in a given time. This is the method in bold outlines. 
For details and corrections the original Paper should be re- 
ferred to. The mean of the results for air is e= 7:8 х 10719 
electrostatic anits.  Allowing for that part of the cloud 
which is formed independently of the rays, the value for 
hydrogen is the same as for air. It is important to notice that 
the above value for the charge on the ion produced by X-rays 
is of the same order as that carried by the hydrogen ion in 
electrolysis, and by the ions whose motion causes the spec- 
trum lines which exhibit the Zeemann effect. 


[Тномвон, Phil. Mag., December, 1898.) 


True Resistance of Cells.—The chief difficulty in the way 
of finding a definite value for the resistance of an electrolytic 
се] lies in the polarisation. There are other complications, 
due to the absorption of ions in the metal of the electrodes, 
and to convection currents, but these can, by proper arrange- 
ment of the apparatus, be reduced to vanishing point. Polar- 
isation sets in so instantaneously that even Kohlrausch’s 
method ef measuring resistances by means of a telephone and 
rapidly alternating currents suffers under the errors due to 
it. К. E. Guthe, therefore, proposes to employ direct cur- 
rents, and to eliminate polarisation by determining its exact 
amount. This is done with the aid of Wiedeburg’s theory of 
polarisation, which is so far the closest in accordance with 
facts. The author shows that the apparent resistance is 
always too large. Denoting the apparent resistance by p, the 
true resistance by r, the polarisation by P, and the current by 
I, we have 


rei dn, 


which shows that the difference is enormous for very small 
currents, and disappears with very strong currents. This 
explains the constancy of Haagn’s results, as he operated 
with large currents. The author uses a pendulum apparatus 
for obtaining a constant time interval for the current, and 
after allowing for polarisation as above, the true resistance r 
is found to be constant within the limits of observational 
error. 
[Оотне Phys. Review, November, 1898.] 
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SALISBURY ELECTRIC SUPPLY WORKS. 


А combined water-power and steam-power electricity works | wanting in the past, however, successful attempts to utilise 
_ was inaugurated on December 19th, at Salisbury, by a local | the water power of rivers in electric light undertakings, of 
electric light company, the ceremony, as announced in our | which Worcester, Buckingham, and most recently Salisbury, 


columns, being performed by the Earl of Pembroke. 
withstanding the comparatively small size of this undertaking, 
it possesses many features of exceptional interest, these being 
somewhat out of the usual beaten track of electricity works 
construction. А technical description of these new works 
will, therefore, probably be of interest to our readers. 

Not many years ago the electrical profession was exhorted 
by Mr. Preece and other leading engineers to make use of 
the water power running to waste in the rivers, streams 
and rills of this country. Mr. Preece backed up his exhorta- 
tion by a practical example that has afforded many instructive 
and interesting lessons, viz., the municipal water-power station 
at Worcester. Some of the more enthusiastic, but less prac- 
tical, advocates of water power predicted an appreciable 
decline in the use of steam and gas power, but these indivi- 
duals overlooked the fact that, save in a few exceptional 
localities, the streams in this country do not afford satisfac- 
tory and remunerative conditions for running a town lighting 
station. Neither have we the immense volumes of water 
flowing over a moderate fall, as at Lachine Rapids, on the 
St. Lawrence River, nor the smaller volumes flowing 
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Fic. 1.— Salisbury Electric Supply Works. Plan 


from immense altitudes as in the waterfalls of Switzer- 
land and the Rocky Mountains. England, therefore, 
is by natural circumstances precluded from becoming a 
country of great water-power undertakings. Tidal power, by 
the way, is often advocated by the layman; but even the 
novitiate engineer can soon figure out that, to mix the 
metaphor, * the game is not worth the candle." We expect 
nothing important from tidal power. There have not been 
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Fic, 5.— Map showing the System of Mains, Feeding Points and Network 
Boxes, &c., of the Salisbury Electric Supply Works. 
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In 1894 a few enterprising gentlemen started an electric 
light company in Salisbury. They secured an option to pur- 
chase the old Town Hills and adjoining land as a site for the 
works, and in due course obtained a Provisional Order. As is 
usual in a country town, it was found very difficult to raise 
the necessary capital, and, as the Board of Trade threatened 
to rescind the Order, the Company approached Messrs. 
Edmundson’s Electricity Corporation (Limited), of West- 
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minster, who undertook to find a portion of the capital 
required if the remainder was procured locally. Only a small 
further sum was subscribed locally, but Messrs. Edmundson, 
having in the meanwhile largely increased their capital for 
the express purpose of dealing with such contracts, eventually 
undertook to put down the works, finding nearly all the 
capital required. Тһе works in Salisbury have throughout 
been designed by Messrs. Edmundson and carried out by 
them, and they have every reason to be proud of the result. Mr. 
L. A. Hards, who acted as their resident engineer, is now 
engineer to the Salisbury Company. A better position for a 
supply works than the old Town Mills it would hardly be possible 
to secure, it being not more than 100 yards from the centre of 
ihe city; the site is about half-an-acre in extent, and was the 


Salisbury Electric Supply Works. View of the Steam-driven Generating 
| Plant, 


property of the Dean and Chapter of the Cathedral for seven 
centuries. The old Town Mills is on the site where a mill 


room between is intended to hold the condensers when the 
load on the steam plant warrants the cost of adding these. 
The whole of the engine and boiler house are built of fire- 
proof materials, the roof being iron, glass and tiles, the walls 
are built for the most part of fints set in cement. A siding 
of the South Western Railway adjoins the Company’s pro- 
perty ; and some day, no doubt, this will be used, but for the 
present, as the coal consumption will be small, fuel will be 
carted to the works. The chimney is octagonal, 100ft. high 
and 6ft. diameter inside. 

There аге at present in place a 60 н.р. vortex turbine dynamo, 
one Babcock and Wilcox boiler of 1,218-heating surface, two 
Worthington feed pumps, one of Joseph Wright’s excelsior 
feed heaters, and a Bellis-Parker set of 84 kilowatt output, 
160 ampere and 460 volts. Space has been left and all pro- 
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Salisbury Electric Supply Works. View of the Switchboard. 


vision made for adding another boiler and engine set when 
required, but it is probable that so much useful work can be 


probably already stood when the city was moved in the | obtained from the turbine, that these will not be required for 


thirteenth century from its first position on the top of a neigh- | another year. 


bouring hill to its present situation at the junction of the 
Avon and the Nadder, the former of which now supplies part of 
the energy for supplying light to the city. 

The present mill buildings are only about 150 years old, 
and were fitted with four undershop wheels, which were used 
for flour and snuff grinding. One of these had previously 


Interior of Power Station, showing 
Water-driven Machinery. | 


been removed, and an iron eel trap grating fitted in place. 
Fig. 1 shows the plan of the works. The east end is a new 
two-storied building, used as an office and show room, with a 
store and workshop below. Тһе next building is the old four- 
story mill, having on the ground floor the eel trap, tank 
and storm water gate at one end, also further storage room at 
the other end. On the first and second floors are the accumu- 
lators and the upper floors are empty. The engine room is а 
new building containing the turbine, engines and dynamo. 
The boiler house is at right angles, and the triangular-shaped 


The steam pipes are on the usual ring main 
principle, and the feed pipes, &c., are in duplicate. A gal- 
vanised iron tank capable of holding 2,000 gallons is supported 
by an arch high up in the boiler house to supply the feed 
heater. 

The station is at present being run from the turbine, which 
was made by Messrs. Gilkes, of Kendal, the wheel is 8ft. 6in. 


Salisbury Electric Supply Works. Interior of Power Station, showing 
arrangement of the Plant and Switchboard, 


in diameter, and is capable of giving 60 н.р. with 5,883 cubic 
feet per minute working under a 7ft. head. It runs at 26 
revolutions per minute and drives the dynamo at 850 revolu- 
tions by gearing and belting. The turbine is fitted with 
movable guide blades for adapting the entrance orifices to any 
quantity of water below the full supply. The hand wheel for 
adjusting is placed conveniently in the centre of the switch- 
board. As the vanes of the turbine are very massive an elec- 
trie motor is to be fitted to give the switchboard attendant a 
quicker and easier control. The whole of the regulation 1s 
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earried out by this wheel, there being no use in inserting 
resistance in the field of the turbine-driven dynamo as the 
wheel only runs the faster to make up for the weaker field. 

This turbine drives two machines coupled together, each 
capable of giving an output of 100 amperes at 230 volts, a 
machine being connected each side of the three-wire system. 
On the ends of the dynamos are coupled the boosters, to add 
ths extra pressure for charging the accumulators. The arma- 
tures of the boosters are wound on a sleeve and slipped on to 
the end of the spindles of the dynamos. In the event of the 
turbine being out of use, this machine can be used as an 
greet balancer booster combination by the removal of 

e belt. 

The switchboard, which was made by Messrs. Thos. Parker 
(Limited), to Messrs. Edmundson’s designs, is very compact. 
It is divided into three parts. On the left-hand are the 
switches, ammeters, auto-cut-outs, &c., for the combination 
dynamo and booster, also the battety regulating switches and 
ammeters, the throw-over switches, zero indicators, &c. On 
the right-hand panel are the feeder, ammeters and duplex 
cut-outs, the dynamo-ammeters, suto-cut-outs, fuses, &c. 
The centre panel carries the recording voltmeters, recording 


charging and backwards when discharging, and, therefore, 
give the energy lost in the cells. 

There are 280 accumulators of the D.P. type, having 715 
ampere-hour capacity, or 80 amperes at 420 volts for nine 
hours, or 119 amperes for four hours. 

At present the tarbine runs for about 18 hours daily—in 
the morning for charging and in the evening with the cells to 
supply the light required. The water power varies very con- 
siderably, but even in the driest weather of last autumn there 
was always about 15 н.р, available, the average amount being 
from 25 to 80 н.р.; and when the river is flowing full there 
is 50 to 60 н.р With the aid of a large battery this power 
can be fally utilised. 

The mains are of Messrs. Callenders' jute-insulated lead- 
covered and armoured type, the feeders being concentric and 
the distributors three core. The lengths laid are :— 

Feeder No. 1, 117 yards. 

Feeder No. 2, 711 yards. 

Sub-feeder, 567 yards. 

Distributors 892 yards, 0:100 sq. in. section. 
Distributors 584 yards, 0:075 sq. in. section. 
Distributors 5,285 yards, 0:05 sq. in. section. 


Laying Callender Cables for the Salisbury Electric Supply. 


ammeters on the earth connection to the neutral wire, cut- 
outs, switches, d&c., for testing the insulation of the main. 
Through the centre of this panel projects the spindle of the 
gear for opening and closing the blades of the turbine, and an 
indicator is fixed, showing the position of the blades and also 
the level of the top and bottom water, so that at a glance the 
attendant can see the position of affairs. Two Kelvin large 
dial voltmeters—one on each side of the system—are fitted 
on the side wall, so that they can be seen when standing in 
front of the switchboard or any part of the engine room. 
The pressure at the consumers’ lamps is 210 volts. Thomson- 
Houston meters are fitted on the output of the dynamos and 
on the battery circuits; these latter read forwards when 


Already considerable extensions of the mains have been 
made owing to the demand for light in the residential districts 
of the city. In August last, the Corporation advertised for 
tenders for street lighting. They had previously been paying 
about £902 a year for gas, some of the lamps being 
extinguished at 11 p.m. during part of the year. The 
estimated extra cost of all-night lighting was £186, making 
the total £1,088. The electric light company quoted for 16 
arc lamps (and 25 incandescents after 11:80) and 245 incan- 
descents burning all night for £704, but the gas company 
reduced their price to £575 for all-night lamps and sec 
the contract for three years. Taking into account a number 
of additional lamps which are to be fixed, the advent of the 
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electric light company is said to have saved the city some £500 
per annum. | 

Salisbury is а city of about 16,000 inhabitants, and to 
have secured the equivalent of 2,500 8 с.р. lamps, connected 
since the supply was started in July, is auspicious of a 
successful career. With a regular and ample supply of 
water-power the running expenses should be small, and we 
shall look forward with interest to the publication of the 
result of the first year’s working. 
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Fic. 2.— Elevation and Plan of the “Vortex” Turbine at Salisbury Electric 
Supply Works. . 


The following is a list of the principal contractors and sub- 
contractors, &c., who have supplied plant for this undertaking 


Dynamos and balancers... Thomas Parker (Limited). 


Engines Belliss and Co. 
Turbinees ꝗ . Gilbert Gilkes and Co. 

Boilers ...........enusseessseso Babcock and Wilcox Co. 

Feed Pumps ............... Worthington Pumping Co. 
Switchboard ............... Thomas Parker (Limited). 
Accumulators ............... “D. P." Battery Co. 
Cable Callender’s Cable and Construction Co. 


We are indebted to Messrs. Edmundson's Electricity Cor- 
poration (Limited) and to the principal contractors for the 
particulars embodied in this article, and to the first-named 
corporation for the photographs and drawings with which it 
is illustrated. 


i Local Government Board refused its sanction. 
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ECCLES ELECTRIC SUPPLY WORKS. 


The history of the electric light question at Eccles dates 
from 1888. Eccles is a borough of some 85,000 inhabitants, 
distant about four miles from Manchester. The first occasion 
on which the subject of electric lighting was raised was when 
the Corporation of Salford intimated their intention of pro- 
moting а Parliamentary Bill containing clauses empowering 
them to supply electric light in the Borough of Eccles as well 
as in their own. This proposal met with protest on behalf of 
the Eccles authorities, and as a result the latter obtained a 
Provisional Order for themselves. As has been so often the 
case when а local authority has obtained a Provisional Order, 
nothing further was done for several years, except the renew- 
ing of the Order when necessary. ..On a renewal being granted 
in 1894, it was required that a certain area should be 
lighted within two years. The late Dr. John Hopkinson’s 
advice was then taken, the usual series of visits were paid to 
central stations in operation, and the matter appears to have 
been shelved until the following year. Then Mr. 8. V. Clire- 
hugh was asked to prepare a scheme for lighting the whole of 
the borough. He recommended a high-pressure alternating- 
current system, proposing to utilise the existing gas lanterns, 
and placing incandescent lamps in them. The cost of the whole 
installation for supplying & private lamp connection of about 
8,000, and lighting the streets with 700 lamps, was estimated 
at £20,000. By the casting vote of the Chairman of the 
Town Council, it was decided to apply to the Local Govern- 
ment Board for borrowing powers, but in view of the great 
opposition in the Council and among the ratepayers, the 
Probably 
nothing more would have been done towards the electric light- 
ing of Eccles had not private companies sought to obtain 
Provisional Orders, with the result that application was made 
to the Board of Trade by the Corporation for another exten- 
sion of time. This was granted, but limited to one year. 
Mr. Clirehugh was then asked to modify his scheme to include 
the lighting of a more limited number of streets only, and 
finally borrowing powers were obtained, and the work which 
was estimated to cost about £11,800 was commenced in 
January last year. It has now been completed, and the 
small station was formally opened on December 14th by 
Alderman Kendall, Chairman of the Electricity Committee, 
in presence of the Mayor and Mayoress, the latter perform- 
ing the operation of switching on the current, 

The works are situated by the Bridgewater Canal, a few 
hundred yards above the Barton Aqueduct, where it crosses 
the Manchester Ship Canal. The Bridgewater Canal is 
Separated from the works by a roadway only, and supplies 
water for condensing, although the town supply is laid on, to 
be used in case of emergency. Messrs. George Macfarlane 
and Co., of Manchester, erected the buildings to the plans of 
Messrs. Woodhouse and Willoughby, of the same city. The 
frontage occupies 75ft., of which 25ft. represents the width of 
the engine room, and the remainder is the length of the boiler 
house. The ground acquired by the Corporation is 198ft. 
long, so that ample allowance has been made for future 
extensions. The buildings comprise the engine room, 44ft. 
by 25ft., the boiler room, 42ft. by 45ft., the accumulator 
room, 10ft. by 20ft., and offices, &с. 

The whole of the steam generating plant has been supplied 
by Messrs. Tinkers (Limited). Only two boilers have been 
erected at present, these being of the Lancashire type and 
embodying the most modern improvements. Provision has, 
however, been made for extensions. The boilers are 28ft. long 
by 7ft. 6in. internal diameter, each having two flues 8ft. in 
diameter. The longitudinal seams of the shell are butt- 
jointed, with covering strips inside and out, secured with four 
rows of rivets; the circular seams are lap-jointed and single- 
riveted. Each ring of the shell is formed of one plate fin. 
thick. The flues are formed of solid-welded and machined- 
flanged rings made of plates 3 in. thick, the front and back 
rings being Fin. thick. The end-plates are gin. thick, each 
formed of one plate. Both ends are single-riveted to the 
shell, the front end being attached by an external angle ring, 
and the back end being flanged. The boilers rest on special 
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seating blocks, manufactured by Messrs. Poulton and Co., The water for condensing purposes is pumped from the 
and these are placed at all points of contact with the boiler | canal by a centrifugal pump, driven by a separate vertical 
shell. The working pressure of the boilers is 125lb. per square | engine, through two Ledward ejector condensers, each capable 
inch, and the test pressure 210lb. per square inch. The main of dealing with 6, OO0lb. of steam per hour. The condensed 
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Fic. 1.—View of Engine Rcom at Eccles Electric Supply Station. 
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Fic. 2. —Switehboard and Motor-Alternator. 


steam pipe is Sin. bore, and provided with water catchers at | water returns to a tank capable of holding 300 gallons, iron 
each end. Valves are fitted in the main steam pipes, во аі | which it is taken by means of a horizontal duplex feed рир, 
any section can be shut off without interfering with the | made by Messrs. Mumford, and capable of delivering 7,0000. 
working of the other. of water per hour against the working boiler pressure. III“ 
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-water is pumped through an oil filter, made by Messrs Haigh 
Bros., to the feed range for the boilers. There is also an 
-injector of Messrs. Holden and Brooke’s '* Sirius pattern as 
а stand-by, which is capable of delivering 12,000lb. of water 
per hour against the pressure of 12510. to the square inch. 

There are two sets of compound engines of 200 н.р., each 
-coupled directly to Johnson and Phillips alternatora (see Fig. 1), 
and having an output of 120 kilowatts at 200 volts and 
50 revolutions per second. The engines are vertical, and 
were made by Messrs. Browett, Lindley and Co.; high. 
pressure cylinder 18in., low-pressure cylinder 22in., stroke 
16in,, and speed 200 revolutions per minute. The high- 
pressure cylinders have piston valves, and the low-pressure 
cylinders slide valves. ‘‘ Begtrup” shaft governors of the 
latest form are employed, these, it is said, keeping the speed 
constant to within a maximum variation of 14 per cent. in 
Any circumstances. The engines are of the open type with 
ranks set at right angles; they are fitted with self-lubricating 
devices to all parts, and, in fact, are similar to the Browett- 
Lindley engines in other electric lighting stations. 

À Johnson and Phillips 25-kilowatt motor-alternator, seen 
in Fig. 2, will, it is expected, suffice to take the whole load of 
the station after midnight, and to act as a stand-by to dis- 
pense with the necessity of employing the second large plant 
for slight demands above the capacity of one generator, It is 
run from a 56 cell battery, which it will charge at convenient 
times, running as a synchronous motor-generator. The 
machine runs at 600 revolutions per minute, and the alter- 
nator side has, of course, the same terminal pressure and 
frequency as the larger generators. The continuous side is a 
two-pole machine wound for 100 volts as a motor, and capable 
-of giving 140 volts as a generator, for charging the cells. 

The battery has been supplied by Messrs. Pritchetts and 
Gold. It consists of 56 cells in solid lead boxes, each cell 
containing 55 plates. The outputs аге as follows: 

170 amperes for 9 hours. | 273 amperes for 4 hours. 
200 amperes for 7 hours. | 420 amperes for 2 hours. 

An ampere-hour efficiency of 98 per cent. is guaranteed. 
Each lead box stands in a wooden tray on oil insulators, and 
the trays are in turn supported on teak rails, which are 
arranged in two tiers so that there are two rows of cells on 
each side of the battery room, with a central passage between. 
The plates are supported by glass bearers, all plates, both 
positive and negative, being of the Planté type, and апу one 
can be withdrawn and a new one inserted without its being 
necessary to stop the working of the cell in any way. The 
plates are kept apart by glass tubes, which are fastened 
together at the top, each plate having three tubes at equal 
intervals separating it from the adjacent plates. 

The switchboard (see Fig. 2) has been manufactured by 
Messrs. Cowans, of Salford, and is of novel design. There 
are three machine panels, each of which contains a 
single-pole switch, fuse, ammeter and voltmeter, the other 
pole of the alternators being taken direct to another omnibus 
bar which can be connected to earth or not at will. A spare 
omnibus bar is provided, so that any machine can be run on 
either bar, and the feeders run in parallel or separate as 
desired. At present there are two feeder panels, one for 

the public lighting and one for private consumers; these 
have also & single-pole fuse, switch ammeter and voltmeter. 
All these panels are hinged at the bottom so that they can be 
swung forward to examine connections and automatically 
break contact on leaving the vertical position, so that each 
panel is ‘‘dead” and will remain so until restored to its 
original position. The synchronising transformers are placed 
on the top of the switchboard and make contact with their 
feet, two of which form the high-tension and two the low- 
tension terminals. The transformers can thus be instantly re- 
placed by spare ones, without danger, should either or both fail. 

There are two main high-pressure feeders, a 19/16 and a 
7/14 cable, both lead-covered. They are laid in wood trough- 
ing which is filled in with pitch. An earthenware pipe runs 
alongside these two feeders to the end of the area proposed 
in the original scheme. The first scheme has, however, been 
considerably enlarged on, and cables have been laid into the 
tesidential districts, which, it is expected, will readily adopt 


— . 


the electric light. Owing to the fact that the houses are so 
scattered and the demand not sufficiently centred to allow of 
the laying down of a low-pressure network, the transformers 
are at present placed in the houses, except in some cases where 
the cellar of one of two or three adjacent consumers is made 
to form a small sub-station. The transformers were supplied 
by Messrs. Cowans, and have had special side boxes cast on 
to facilitate making the high-pressure connections. The 
mains—of which there are about four miles—are all of Messrs. 
Glover’s diatrine type, concentric and lead-covered. The 
Wright maximum demand system of charging is employed, 
the prices being 7d. for the first hour’s daily consumption and 
2d. for remaining units. The street gas-lamps are being 
converted in every possible instance, and Reason fittings 
substituted in the lanterns, there being two 100 volt incan- 
descent lamps connected in series for each pillar. This 
conversion of the gas lamps formed part of Messrs. Glover's 
contract. Transformer sub-stations are placed at suitable 
intervals to transform the current down to 200 volts, and a con- 
centric main is taken up the interior of the post. At present 
there are no arc lamps, but it is expected that some will soon 
be erected in the principal squares and in the market place. 

The whole of the work has been carried out under the direct 
personal supervision of Mr. Clirehugh, assisted by Mr. Е. A. 
Cortez Leigh, one of the partners in the firm of Lacey, Clire- 
hugh and Sillar, and Mr. Leonard H. Combe, the borough 
electrical engineer. 

Our thanks are due to the above firm and to some of the 

contractors for assistance in the preparation of this descrip- 
tion of the Eccles station. 


THE WATER-POWER INSTALLATION AT PADERNO.* 


BY G. SEMENZA, 
(TRANSLATED BY JOHN В. DICK, B.SC.) 
(Continued from page 258.) 


Having thus shortly described the hydraulic part of the 
plant, we come now to the electrical part, and will consider, 
first of all, the general seheme of the installations which are 
supplied from the central station at Paderno. The current 
generated by the dynamos is transmited from the omnibus 
bars at the station directly to the line without the interven- 
tion of any transformers. The length of the line is 20 miles 
(with а branch going to Monza to furnish motive power and 
light to that industrious town), and it terminates at Porta 
Volta in Milan. The power house at Porta Volta is divided 
into two parts: a transformer station for the energy coming 
from Paderno, and a steam generating station. The trans- 
formers, as well as the steam alternators, supply three-phase 
currents at 3,600 volts and 42 periods. Hence they can be 
coupled to the same omnibus bars and help each other for the 
same supply. Porta Volta is thus the centre of distribution 
in Milan, which comprises three distinct services : 

1. The distribution of energy for motors and lighting in 
the industrial portion of the city by an underground net- 
work with three-phase currents at 3,600 volts and a secondary 
network at 150 volts. 

2. The supply for traction purposes with motor-gener- 
ators placed in the new power house at S. Radegonda. 

3. The supply of the old Edison network with continuous 
current by means of motor-generators placed in the same 
power house at S. Radegonda. 

As regards the system of current, the different manu- 
facturing firms presented proposals for three-phase, two-phase, 
and continuous current. It must be admitted that, so far as 
simple transmission without distribution is concerned, the 
problem within certain limits could be effectively solved by 
the use of continuous currents. But when one comes to dis- 
tribution the conditions are changed; it is then necessary to 
use motor-generators, a solution technically and economically 
infinitely inferior to that of a system with alternating cur- 
rents, and destroying all the advantages which are obtained 
in the transmission. 


Lecture given before the Milan section of the Associazione Elettro- 
tecnica Italiana. 
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In an installation, which has to supply the varied wants of | tion. However, the illusion being destroyed that with the 
a large town, a subdivided distribution is now necessary. | two-phase system the joint supply for motors and lighting was 
The choice between two-phase and three-phase was not such | easier, and it having been proved that the transmission was 
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2,160 н.р, Alternator, 13,500-15,000 volts. 


an easy matter two years ago as it is to-day. Then the two- | less economical, this system was definitely abandoned for the 
Phase system, supported by several manufacturers and defended | thre»-phase, which allows of a mixed supply equally well and 
by authoritative opinion, occupied a sufficiently strong posi- | perhaps better, and, being perfectly symmetrical in all its 
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parts, presents a system of distribution more uniform and 
more elastic. 

The choice of the frequency of the current is a matter of 
the highest importance. After an installation is completed it 
is easy to change the pressure if it is not too high or too low, 
and to pass from two-phase to three-phase if the system is not 
satisfactory, but the frequency, when once the plant has been 
made, cannot be altered. It is now admitted that the best 
frequency is from 40 to 60 cycles per second, tending towards 
the higher limit for installations which are principally for 
lighting, and towards the lower limit for those in which the 
motor-load predominates. Our case was of the latter kind, 
and as the Edison Company already possessed an old mono- 
phase Ganz plant, on which were installed several hundreds 


of kilowatts with transformers constructed for 42 cycles, this 


frequency was selected. Already it has been proved that 
‘incandescent lamps and also arc lamps work in a very satis- 
factory way at this frequency. 
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Diagram of System. Length of Liae, 32 km. ; No. of Wires, 18 ; Diameter 
of Wires, 9 mm. ; Metallic Posts 60 metres apart. 


The pressure may be chosen by superposing two curves, of 
which the one indicates how the outlay for copper is diminished 
with the increase of the working pressure, and the other how, 
with the same output at higher pressures, the cost of the 
machines, apparatus and insulation are increased. But this 
is an incomplete calculation, and it would be necessary for its 
completion to take into consideration the greater expenses of 
repairs and maintenance in the case of the higher pressure; 
and above 5,000 volts there is no experience available. For 
the installation of Paderno the pressure of 18,500 volts, gene- 
rated directly by the dynamo, was decided upon. The direct 
production of the line pressure, and hence the elimination of 
transformers at the generating station, represents a large 
saving, and as the whole installation becomes very simple, the 
efficiency is higher, the attention required is small, and the 
cost of maintenance is trifling. It must be observed, how- 
ever, that this was the first time that alternators of 18,500 


volts had been spoken of. The question might be considered 
(1) from the point of view of the safety of working and of 
insulation which a 18,500 volt dynamo presents, and (2) under 
that of the efficiency of transmission, and finally under that of 
simplicity of the line. 

When the generators of Paderno were first spoken of, there 
were very few dynamos at work whose pressure reached 8,000 
volts. Some manufacturing firms had in their testing room 
machines for 10,000 volts, which had not been at work, and 
represented rather atype of laboratory apparatus thanadynamo 
machine. On the other hand, transformers of 15,000 to 20,000 
volts were hardly in existence, and their safety was doubtful. 
And if it is possible to construct good transformers for 15,000 
volts, why is it impossible to construct good alternators for 
18,500 volts? As regards the objections which several 
manufacturing firms raised, most of them depended on their 
desire to follow, in the construction of machines for high 
tension, the same methods of construction as employed for 
low tension, while it should be remembered that a high-ten- 
sion dynamo is a distinct type, quite different from that for 
normal tensions. Ав far as the line was concerned, it was 
necessary to have a pressure as high as 18,500 volts to obtain 
a satisfactory solution. In order to avoid a considerable skin 
effect, the diameters of the wires ought not to exceed 1; in. 
at a pressure of 18,500 volts, and to reduce the loss of energy 
to 9 per cent. 18 wires were necessary. With 10,000 volts 
and using 18 wires this loss would amount to 17 per cent., 
and to reduce it to 9 per cent. 36 wires would be required. 
Hence the solution with 18,500 volts was simple and 
economical, and, having the authoritative sanction of Prof. 
Ferraris, was boldly and deliberately selected. Precautionary 
measures were taken, however, and the plant was constructed 
so that, should any unforeseen phenomena arise causing a dis- 
turbance, the change to a much lower pressure would be 
possible without any alteration. 

We may summarise the principal: data of the three-phase 
alternator as follows:—The power absorbed is 2,160 н.р. or 
1,590 kilowatts, the speed 180 revolutions per minute, the 
frequency 42 cycles per second. The difference of potential 
between the wires of the three-phase system is 18,500 volts. 


The construction of the machines and of the switchboards 
was entrusted to the well-known firm of Brown, Boveri and 
Co., of Baden. The dynamo is of the type with fixed 
armature circuit, and a revolving field magnet having a number 
of pole-pieces. 

Perhaps, someone may ask why this type was chosen in 
preference to the inductor type which was common in those 
days and also to-day, and I am glad of the opportunity to say 
a little on this point. The advantages of the inductor alter- 
nator over others are principally as follows :—The thorough 
mechanical construction of the revolving part, the abolition of 
rubbing contacts, the smaller consumption of energy for 
excitation with a higher efficiency. It is not necessary to stop 
to prove that these are real advantages ; indeed, the fact of not 
having wires and coils carried round with considerable 
peripheral speed and exposed to the action of centrifugal 
force, which tends to damage the insulation, is in itself a very 
valuable thing. The abolition of rubbing contacts eliminates 
a source of trouble, which is by no means negligible. The 
saving in the excitation by the employment of a single coil 
instead of number of coils may increase the efficiency by 
1 or 1} per cent. | | ! 

Let us now look at the disadvantages. Not mention the 
inconvenience of having an exciting coil of 16ft. or 18ft. 
diameter, we cannot attach too great importance to the fact 
that, as the iron is badly utilised, these machines are much 
heavier than others of equal output, and that in many cases 
this greater size may be very disadvantageous. Let us look 
next at the enormous leakage of magnetic lines and its effects. 
On examination of one of these machines it is clear that 
the external portion of the fixed part and the shaft of the 
revolving part are free poles of an electro-magnet. At light 
loads there are but few lines of force which pass through the 
shaft and supports instead of passing through the air-gap, 
but when the load increases, and gradually the internal 
reaction is felt, the lines which escape through the air assume 
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considerable} importance, especially if the difference of phase 
is somewhat large. The proof of this is that all magnetisable 
objects near the machines are magnetised; for instance, it is 
necessary to make of bronze the regulators, governors and the 
parts of the steam engines which are directly coupled to the 
alternators. The number of leakage lines may become во 
great that on reaching a certain point it is impossible to 
increase the pressure, however much the excitation is increased. 

To this, if to nothing else, should be attributed the non- 
success that almost all manufacturing firms have had to record 
against the machines first made of this type. The whole 
aspect of this phenomenon called internal reaction is very 
complicated, and its consequences are accentuated by the fact 
that in order to lessen the magnetic leakage, it is necessary 
to have a very small air-gap. In modern alternators it is 
essential to have a weak internal reaction, otherwise the joint 
supply of light and of power is impossible, and from this point 
of view -machines with one revolving iron part, which may 
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any repairs. In fact, should anything happen to the lower 
part of the armature it is only necessary to raise the bolts 
which are seen at the sides of the machine, and to turn the 
external part round the two cylindrical expansions of the 
bearings by means of a lever. 

The revolving part presents some interesting features as 
well. 28 poles of cast steel are fastened by two bolts to 
its periphery. The winding of these poles is not made with 
wires or strip in the ordinary way, but is constructed as 
follows:—A flat bar of copper 0°157in. thick and lin. to 
1:18in. wide is wound into a helical form, the turns being 
insulated from each other by sheets of paper, and the result- 
ing solenoid is compressed hydraulically. A winding is thus 
obtained which is very solid mechanically, and which does not 
suffer from the action of centrifugal force. The windings of 
the armature are passed through tubes of micanite paper. 
This method of winding is costly, and requires considerable 
labour, because the coils have to be wound on the machine 


" 
— U 2 
N 2 ' 
M IL an^ ` 
` LS \ E p ГА 
N M ) Pd 
wv * 
* 
^ 
„ 
# 


N — 


kt“ 
. y `› ? е O £3 — = 2 1 P 
х = (УТ == „+ ео 
ел P LE eS БШ, Ах Чч 
: 1 
= a. HH 
ч 7 


EopooppppnIps 


Three-Phase Alternator. 


satisfy well enough the conditions for lighting only, are abso- 
lutely inferior to the others. 

To turn now to Brown’s alternator. It is a machine which 
at first sight presents a singular appearance. It seems to be 
composed of two parts which turn round, one inside the other. 
This form can easily be explained by observing how the 
internal construction differs essentially from all other machines 
of this kind. Аза rule in the dynamo the fixed parts rest on 
wide lateral supports to which the bearings are attached. This 
machine on the other hand rests entirely on the bearings. To 
the inner side of each bearing is fastened a carrier having a 
cylindrical surface, and the armature ring is supported by 
several spokes joining on to a nave which is fitted to this 
cylindrical surface. This arrangement renders the manufac. 
ture simpler and has two special objects in view. The first is 
to ensure the perfect centering of the fixed part relatively to 
the revolving part, as everything can be adjusted by subse- 
quently turning the bearing blocks ; the second is to facilitate 


itself, and have to be passed turn by turn through the tubes; 
but the use of an internal jointless tube offers great security 
with high pressures. These tubes project about 4in. from the 
iron, so ав to prevent sparking between the wires and the 
frame, and the wires themselves are carefully separated by 
about Gin. distance. For this reason the machine is а great 
success, but all this care has to be taken in order to obtain an 
effective insulation. 

Each alternator drives its exciter from its own shaft, which 
is the most economical and simple arrangement. It is true 
that direct coupling of the exciter has the inconvenience 0 
increasing the variations of pressure due to the variations of 
speed. For example, as the speed diminishes the pressure 
will diminish proportionately, and the pressure of the excite! 
will also be reduced for the same reason, hence the to 
diminution of pressure of the alternator will be more than 
proportional to the variations of its speed. Nevertheless, 12 
practice this is not a serious objection, especially if the intern 
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reaction is weak, and also because of the magnetic inertia of 
the machine. On the other hand, the use of separate exciters 
requires extra turbines, supply pipes and valves, all of which 
complicate the plant and increase the expense. 

I have said that the internal reaction of this machine is 
feeble; in fact, it is guaranteed to be within 5 per cent. for a 
non-inductive load, and 16 per cent. for an inductive load, 
with a power-factor of 80 per cent. The promised efficiency 
at full load is 95 per cent. in the first case, and 93 in the 
second. These alternators are capable of absorbing the full 
amount of 2,160 н.р. with the above efficiency, when the 
power-factor is 80 per cent., and they can in this case furnish 
80 amperes after running 24 hours at full load. This is what 
determines the size and power of the machine, and it is the 
only exact way of stating it. Any statement regarding the 


power, which does not take into account the power-factor, 
is absurd. 

The method of fixing turbines and alternators in the 
dynamo room can be seen in the illustrations. The supply 
pipe passes under the alternator before reaching the turbine. 
This arrangement was made in order to keep the alternator 
quite clear of the water discharged, and to interpose a solid 
wall which would perfectly protect it from dampness, especially 
in times of flood. Besides, it makes it easier to carry the 
high-tension conduits from the machine to the switchboards, 
аз these are fixed on that side of the dynamo. The dynamo 
room in itself does not present any great peculiarities. Great 
care was taken to secure a good natural ventilation by putting 
plenty of windows high up. An electrically-driven crane 
facilitates the operation of dismounting and repairs. 

(To be concluded.) 


WATERLOO AND CITY RAILWAY POWER STATION. 


The opening of the Waterloo and City Railway by H.R.H. | extreme right of the illustration. Steam is generated in a 
the Duke of Cambridge on July 12th last was probably the most | battery of six dry-back marine-type boilers, built by Messrs. 
important event in connection with electric traction in the| Davey, Paxman and Co., the furnaces being stoked by the 


Waterloo and City Railway. 


Interior of the Machinery Hoom. 


year just closed. This line, which was described in 7ле Vicars automatic coking stoker. We may add, in conclusion, 
Electrician, Vol. XLI., р. 888, at the time of its inauguration, | that this power station is designed for a five-minutes’ service 
is the second completed underground electric railway in the | of trains running at 25 miles an hour, each train con- 


world, that of the City and South London Railway Co. being 
the first. It possesses no intermediate stations, and was con- 
structed essentially to give an express service between the 
Waterloo terminus of the L. and S. W. Railway and the centre 
of the City. We are enabled to give our readers this week a view 
of the interior of the power station which works this railway, 
and we are indebted to Messrs. Belliss and Co. for the photo- 
graph. The generating plant comprises six direct-coupled 
high-speed sets. Each set includes & 800 n.r. vertical enclosed 
Belliss steam engine, coupled to a Siemens 400-ampere com- 
pounded two-pole railway generator, working at from 500 


to 550 volts. A specially designed switchboard occupies 
le major part of one end of the room, and is shown at the . 


E. B. Bright ani Charles Bright. 


sisting of four coaches, and having accommodation for 204 
passengers. 


BOOKS RECEIVED. 
„Fortschritte der Electrotechnik.” Ву Dr. Karl Kahle. 
No. 2. Twelfth year. (Berlin: Julius Springer.) 


„The Official Gazette of the United States Patent Office. 
No. 12. Vol. LXXXV. Published by authority of Congress. 
(Washington : Government Printing Office.) 


„The Life Story of the Late Sir Charles Tilston Bright." By 
2 Vols. (London: Arehibald 


1898. 


Constable and Co.) Price 63е. 


366 


IMPROVEMENTS IN MAGNETIC SPACE 
` TELEGRAPHY.* 
BY DB. OLIVER LODGE, F. R. 8. 
(Continued from page 309.) 


Part III. 


DETECTORS. 
A large number of devices for improving the dectector of the 
fluctuating current at the receiving station were made and tried, 
and a few of them may be here described. 


ToNE TELEPHONE. 

Not only was it considered desirable that the two circuits should 
be attuned to esch other and to the sending dynamo or intermitter, 
but also it was thought well to make the receiving telephone so 
that it would only or chiefly respond to one particular note. 
I had found that the diaphragm of a Bell telephone need not 
be free everywhere except at the edges, but might nearly as well 
be fixed all over to a thin deal sound-board, upon which the ear 
was directly pressed. Consequently, I proposed to use this sound- 
board idea for a tone telephone. One good form is represented in 
Figs. 1 and 2, where F is the tuning-fork, screwed into a sound- 
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circuit or its apparatus has gone out of tune a little ; so its tone can 
be tested by twitching with the fingers the tuning-fork of a tone 
telephone whose local circuit is properly arranged in inductive 
connection with the main receiving circuit. It gives at each twitch 
a feeble alternating current, which should make the receiving 
instruments decidedly respond. If с do not, they must be 
adjusted till they do. Similarly, a local receiving fork-telephone 
may be used to test the adjustment of the secondary circuit. 


CoHERER, 

Another totally different form of detector was suggested by my 
old experiment of the syntonic jars, where the air was filled 
by a pair of knobs in near contact, and with a 1 battery and 
bell—in other words, with what is now called a coherer circuit. 
So now the receiving condenser can be shunted by a coherer, and 
a relay worked by the signals so obtained. But to the sinuous 
disturbance of an alternator a coherer turns out practically insen- 
sitive ; it is to electric jerks that it responds. Accordingly, when 
the sender is of the make-and-break kind a coherer answers ; but 
when it is of the slowly alternating kind it fails. 


CoHERER CALL. 
By inserting an interruptor I iu the receiving current во as to 
jerk any induced sinuous current that it may find there, the 
coherer C can be made to work, and one plan of ita connections is 


Ето, A.—Photograph of the small high-frequency Alternator made for Dr. Lodge by Messrs, Chas. Parsons and Co., Newcastle; driven by motor on 
same shaft and reaching 5,000 per second. 
f The пие А, B, C, &c., are not referred to actually in the Paper itself, but served, in the form of lantern slides, to illustrate Dr. Lodge's remarks at the Institution 


on December 


board, E, with its prongs highly magnetised, and with a short iron 
electro-magnet, c, between its prongs, round which the received 
alternating currents were tocirculate. The whole was mounted, in 
one form, Fig. 1, in a compact case, in general appearance like a 
Bell telephone, and the result was very sensitive to the proper 
note—distinctly more so than an ordinary telephone when both 
were in circuit. The ear was laid right upon the wooden end E, 
which holds the stem of the fork; and though, of course, the 
sound did not rise and decay quite sharply, yet signals could 
be ete d read, and the damping of the fork might be at any time 
increased, at the expense of a little sensitiveness, whenever 
sharper—i.e., quicker — signals were wanted. Such а tone- 
telephone arranged on a large sound-board, or with a resonant jar, 
like Fig. 2, may serve as syntonic “‘ call,” accurately discriminating 
one station from another. 

Another use for which a magnetised tuning-fork telephone is 
convenient is to serve as a weak local sender for the purpose of 
testing whether the receiving circuit is properly adjusted or not. 
Thus, for instance, suppose signals are expected from a distant 
station, and are not being received, it may be because the receiving 


* Paper read at the Institution of Electrical Engineers, Dec. 8, 1898. 


shown in Fig. 3. It may not at first be apparent why there should 
be two condensers, SS, in series in this figure, but it must 
remembered that the interruptor must not be allowed to affect any 
portion of the local battery current; else, of course, the coherer 
will respond when no siguals are being sent. A is the receiving 
coil, В а relay and B a bell. 7 


BoLOMETER. 


A bolometric call was also tried, and was found to work, but, 85 
it was not specially successful, the details of it will not be given. 


ViBRATING Соп, TELEPHONE. 


For the purpose of disturbing a sound-board, and in general of 
producing a mechanical effect in solids or liquids, as op to 
gases, it was thought probable that an iron diaph was not 
the best plan, but that the whole receiving coil might be moun 
во as to be itself capable of vibration in a strong magnetic 10. 
An early form of the vibrating coil telaphone and sound- i 
shown in Fig 4, where M is a large horse-shoe magnet wit 
perforated pole-pieces, one of which carries a sound- rd h 
with a stretched wire from its middle passing right thro 
the perforations to a screw tightener H, and carrying, 07107 
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attached to its middle, a light fine-wirg ooil, C, matted 
together with shellac, and placed between the pole-pieces. The 
e was magnetised, not in the customary way, but 
with its adjacent poles of the same sign, so that the lines of force 


Fic. 1. Fia. 2. 

spread out through the coil, and gave it the chance of cutting them 
rapidly if it moves at all axially. On passing feeble alternating 
currents through the coil the sound-board was strongly affected by 


Ета. д. 


its taut wire. A subdivided iron core was subsequently placed in 
the coil, but, whether by reason of the increased mass, or for some 
other reason, it did not now work so well. 


Another form was then made with а magnet specially designed 
as shown in Fig. b. All the iron was well annealed, plenty of field 
winding put on, and the air gap was an annulus gin. square in 


3 Supports 
Е! 


Swedish Iron- 


section and 1$їп. in diameter; no attempt was made to subdivide 
the iron, because in this arrangement it is plain that eddy-currents 
are all to the good. They do not occur in any moving part, во 
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their chief effect is to diminish the impedance of the receiving coil. 
The coil is powerfully damped by the strong field, and a certain 
strength of field is, therefore, best. 'The coil was cemented direct 
to a wooden disc, and the thicker this disc the higher the note to 
which the arrangement most powerfully responded. By placing 
the ear on the wood, the first-made instrument on this plan was 
exactly as sensitive as the best of the usual patterns of telephone— 
for instance, the Collier or the Ader pattern. 

Tambourine membranes and many other 
holding the coil, but the simple wooden sound-board answered best. 

The wooden disc need not be clamped at its edge. It has a 
circular nodal line, and in three points on this circle it was usually 
clamped so that it could vibrate freely like a circular sort of 
harmonicon reed. Thus mounted it was very sonorous, at least 
before the coil was put on. The load of the coil had to be taken 
into account in finding the nodes, and they were accordingly found 
experimentally. When the plate was unloaded its nodal line was 
at 0 68 of its radius, which agrees with theory. The loading, how- 
ever, spoiled all this and greatly increased the damping, so that 
considered asa syntonic receiver it was not successful, The coils at 
and time were of copper, and heavy. Now they are of aluminium, 
this much lighter. 


lans were tried for 


| 
1__ 
Fic. B.—Photograph of Single-pole Electromagnetic Magnifying Tele 


phone, with suspended coil and extra large, mierophonic transmitter for 
strong currents, Compare Fig. 5. 


The present plan of a large soundboard, and a light coil rigidly 
attached to its middle by either a light wooden tripod or a light 
cone, was then designed, and has not been improved upon. 


(To be concluded.) 


An American Lighthouse.—It is announced, says the 
Western Electrician, at Marquette, Mich., that experiments 
will be conducted by the government at that point in the use 
of electricity in lighthouses. A submarine cable has been 
shipped to the local electric light and power company, and it 
will be laid to the lighthouse on the extreme end of the 
breakwater in the lower harbour. The lantern in the light- 
house will be fitted with a concentrated-filament stereopticon 
incandescent light of 50 c.p., five times the candle power of 
the kerosene light which is now in use. But the increase in 
brilliancy is а secondary object. In the spring and autumn 
gales waves frequently sweep the breakwater from end to end ; 
and it is a matter of much peril for a man to traverse 3, OOOft. 
of breakwater in order to light the lamp. The first 1,000ft 
of the breakwater is capped with a concrete superstructure . 
which has & tunnel running through it, That far the cable 
will pass thorough the tunnel and be throughly embedded in 
cement. For the remaining 2,000ft., which is not capped by 
а superstructure, the cable will pass over the top of the break. 
water, being held in its place by cleats. It is this part of the 
course which necessitates the use of a submarine cable, 
because heavy seas constantly break over it in storms, Неге 
would have been a good opportunity for a short-distance trial 
of Mr. Tesla’s wireless power transmission system. 
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Aberdeen Municipal Blectric Supply Works. 


The first of our two analyses this week deals with the with 808,480 in 1896, being an increase of about 16 per cent. 


Itis rather interesting to note the somewhat high ratio of 


accounts of the second and third years of working of the 
Aberdeen Municipal undertaking. As well be gathered from 
& comparison of the two years’ figures given in our table, the 
progress of the concern both in the matter of output and 
increased economy of working was well maintained in 
1897. 

Of the total authorised capital of £52,000 at December 
31, 1897, £45,086 had been received, while of this latter sum 
£2,155 had been repaid out of the sinking fund. The total 
capital expenditure amounted to £48,428, representing £79:8 
per kilowatt capacity of generating plant in the station; the 
amount expended during 1897 being £11,802. The capacity 
of the plant in the station had, during the year, been aug- 
mented by 180 kilowatts, thus raising the total generating 
capacity to 610°8 kilowatts. As regards the custom—corres- 
ponding to an increase in the equivalent 8 c.p. lamp connec- 
tion of 17 per cent., which raised the total to 29,685, the 
output has increased from 210,185 to 287,072 units sold, 
or about 82 per cent. 

During the latter six months of 1897 the charges for 
current for lighting was by the maximum demand system 
from 6d. to 8d., in place of the uniform charge of 5d. which, 
during 1896 and the first half of 1897, was in force. Asa 
consequence of this change, the average revenue per unit sold 
dropped from 5:184. in 1896 to 4:774. in 1897. Although 
the 1896 costs were very satisfactory, being well below the 
average, the works costs have been reduced by 0:84. and the 
total costs by practically 0:54. In 1896 the works costs 
bore to the revenue a ratio of 51:1 per cent., in 1897 this ratio 
was, in spite of the reduction in the tariff, reduced to 45°5 per 
cent., and a working profit made of £8,111, representing 7:82 
per cent. of the mean capital expended. Out of this gross 
profit £1,150 was paid in interest on loans, £768 allocated to 
the reserve fund, and £1,024 paid into the depreciation fund, 
leaving а balance to the good of £169, which-has been carried 
to a reserve fund, out of which the previous year's deficit 
was paid. 

It may be interesting to note that the sum of £1,024 paid 
on aecount of depreciation was arrived at under the following 
scale of depreciation charges on the respective items of 
capital expenditure :—Buildings 1 per cent., machinery 5 per 
cent., accumulators 5 per cent., mains and services 1j per 
cent., electrical instruments 24 per cent., and meters 5 per 
cent. 


The progress of electricity supply at Aberdeen since the. 


commencement is shown by the following table :— 


Quantity | Sold Sold No. о A 
Year. [generated | public | private e l public Price t 
B.T. U. | lamps. | consumers. оо, аш ee 
1894 ... ; 6,169 7d, 
1895 ...| 159,777 8,257 | 130,115 64. 
1896 ...| 236,649 | 11,057 | 199,128 5d. 
.. | 517,552 | 15,810 | 271,762 


Oardiff Municipal Electric Supply Works. 


Started in December, 1894, the Cardiff supply undertaking 
has completed its third year of working, the accounts of which 
form the subject of our second analysis this week. It should 
be noticed that the first year in our table ends at December, 
1896, while the second year dates from March 81, 1897, and 
ends at March 81, 1898. The authorised capital at this latter 
date was £59,885, and the total amount borrowed and received 
was £82,500. The sinking fund stands with a balance of 
£2,621 for repayment of loans, of which £91,146 was at 
8 per cent. and £1,354 at 84 per cent. interest. The total 
capital expended at March 81st last amounted to £62,480, 
representing £142 per kilowatt of plant capacity. 

Owing to the non-delivery by the contractors of a 800 kilo- 
watt generating set, which should have been in place more 
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18 units per 8 с.р. lamp capacity of plant. | 
Bristol with its good proportion of arc lighting, but with an 


than а year ago, the progress of the business has been severely . 


handicapped, with the result that the lamp connections during 


genting an increase of 21 per cent. | 
The output for 1897-8 was 357,193 units sold, as compared 


the output to the plant capacity which obtains at Cardiff, in 
spite of its having an alternating-current system of supply 
with, therefore, no batteries nor motor load. In this respect 
it may be likened to the Portsmouth and Tunbridge Wells 


loads where this ratio was, in 1897, of the values 87 and 93-7 


respectively, as compared with the' mean of most of the alter- 
nating current supply systems in operation, viz., about 


Take, again, 


output for 1897 of not more than 19 units per 8 c.p. lamp 
capacity of plant as compared with Cardiff’s 26 and Ports- 
mouth's 87, and we are constrained to the conclusion that 
arc lighting supplied from the usual incandescent lighting 
plant in the station must prove of great advantage to an 
undertaking. : 

Costs at Cardiff have been sensibly reduced during the las* 
year chiefly through economies in generation items which, 
collectively, have dropped nearly 0:5d. Management and 
property charges have risen, however, with the result that 
the total costs show a drop of not more than about one-third 
of a penny, the figure for 1897 being 2:974, per unit sold—a 
not abnormal value considering the embarrassment occasioned 
by the delay in the plant extensions and the cost in wages of 
running the rectifiers in a sub-station a mile away from the 
central station. 

We are very pleased to see that the undertaking has 
attained a self-supporting stage, in that instead of a deficit, 
as was the case in 1896 to the extent of £548, a profit of £61 
was made, after paying £1,667 as interest on loans, and £848 
to the sinking fund. 

We shall look forward with pleasure to further decreases in 
the costs at Cardiff when the arc lighting rectifiers, hitherto 
installed below the Town Hall, shall have been removed to 
the central station in Canton, and when the present plant 
extensions permit of the normal expansion of business. 

In 1895 the output was 175,078, and the maximum load 
275 kilowatts, while at the end of that year the equivalent 
lamp connection was 9,380 8 c.p. lamps, and the number of 
consumers 108. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Ayr (Уоцісіра])................ Nov. 11 | Kensi'gton & Knightsbr'ge (Co.) Sept. 
(Municipal) ........ ~ Mar. Kingston-upon-Hull (Municipal) Aug. 19 

Belfast (Municipal) ............ Sept. 28| Kingston-upon- . Mar. 

Birmingham (Company)........ Dec. 16| Lancaster (Municipal).......... Oct. 
Blackpool (Municipal) ........ Oct. 7 (Company) April 8 
Bournemouth (Company) "I June 8| Leyton (Municipal) ............ Bept. 23 
Bolton (Municipal) ............ Dec. 9| Liverpool (Municipal).......... Aug. 12 
Bradford (Municipal) .......... May 20| Manchester (Municipal)........ July 2 
Brighton (Municipal) .......... May 6/ Newcastle and District(Co.).... Dec. 2 
Bristol (Municipal) ............ July 29| Newcastle-upon-Tyne(Co.) .... April 99 
Burnley (Municipal) .......... Sept. 16 Northampton (Company) ...... April 15 
Burton-upon-Trent (Municipal) Ap 15 Norwich (Company) ........... Dec. 2 
Bury (Municipal) .............. ov. 25 Notting Hill (Company) ....... Mar. 11 
Cambridge (Company)) June 17| Nottingham (Municipal) ...... Oct. 23 
Charing Cross (Company) ...... April 22| Oldham (Municipal) )) Nov. 18 
Chelsea (Company: May 20 Oxford (Company) ............ A 1 
Cheltenham (Municipal)........ Oct. 7 Portsmouth Municipal) Кее ov. 4 
Chester (Municipal)............ Oct. 14| Preston (Company)) Oct. 28 
Clerkenwell (Com еее Mar. 18| Reading (Company: Sept. 16 
Derby (Municipal) ............ Dec. 9| Richmond (Com 55 Mar. 4 
ретш (Мано pal).......... Nov. 25| Scarboro (Company) OS ens April 1 
Dover (Company) ............ ar. 11| St. James & Pall Mall (Company) July 1 
Dundee (Municipal)............ Nov. 4| St. Pancras(Vestry)............ May 18 
Eastbourne (company . July 22| Sheffield (Company) Dec. 16 
Edinb (Municipal) ........ Oct. 14| Shoreditch (Vestry) ............ May 27 
Exeter (Municipal) .......... Aug. 6 Southampton (Municipal) ...... Jane 8 

a w (Municipal) .......... Aug. 12 Southport (Municipal) Dec. 
Guildford м сорграпу) e May 18| Stafford (Municipal)............ Oct. 21 
Halifax (Municipal)............ Nov. 18| Sunderland (Municipal)........ Aug. 10 
Hammersmith (Vestry) ........ June 10| Taunton (Municipal) .......... Aug. 5 
Hampstead (Municipal) ........ Sept. 9| Tunbridge Wells (Municipal) .. July 28 
Hanley (Municipal) ............ April 8| Walsall (Municipal)............ Nov. 12 
H te (Municipal) ........ Dec. Wandsworth (Company)) Mar. 11 

Harrow (Company) ............ Sept, 9| Westminster(Company) ...... April 
nk 8t. 'в (Со.).. April 29| Whitehaven (Municipal) ...... Dec. 25 

House - to- House Co. ае. Sept. 80 Windsor (Company)) рес. 
Hove (Company) .............. May 6 Wolverhampton (Municipal) July 17 
uddersfield (Municipal) ...... Mar, 25 Worcester (Munici 8 May 12 
n (Vestry) ) .. June 24 Yarmouth (Municipal ........ June 18 


1897-8 were only the equivalent of 2,976 8 с.р. lamps, герге- 
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Aberdeen Corporation. N mis Cardiff Corporation. 
March, 1894. ! December, 1894. 


Undertaking Worked: by. „„ 
Date of ru tied Bre pl ghee o em on wat im ctm 


System of Supply . . eee eee оока - wire continuous: current. Alternate - current transformer sub- stations. 
Chief Engineer —————— | А. Blackman. N. Appelbee. 
YEAR ENDED DEC. 31 1896. DEC. 31, 1897. DEC. 21, 1896. | MAR. 21, 1898. 


QUANTITIES— 
uio 000 recs du 256,649 
E a tein 210,185 
n ЖОЙ МЮ ONERE. Loscuisintexsoi naa tende 199,128 
„ sold for public lighting, &. 11,057 
” used on works ——— eter tees — 2 oet m: — mo эше не 5,869 
UNITS SQLD PER 8 C.P. LAMP CAPACITY — omn aas vas 15:60 


'04 
568:5 kilowatts 


Maximum supply demanded .. 
22 arc, 2 es с.р.) glow 
79 


Number of publio lamps. . cesses eme ree ces can ean om cet 


14 are 


Number of consumers. . dani ci ssi yop uii ede = 
Connections to mains in 8-с.р. lamps . 25,529 
CAPACITY OF PLANT IN 8-C.P. LAMPS ................. 13,460 
CAPACITY OF PLANT IN KILOWATTS „u ne nm sen m —.— 430:8 


Total Per kilowatt Total, Per kilowatt 


CAPITAL— — — ——|-espaety. . . . | capacity. | — ^ "'" | capacity. 
кетирир МОЛЛА cn EE em Ems h £57,385 | £130 £59,835 | £136 
re SPCR OH Ome Oe т» т» eet эше ше eet Бам ee oe Р EA “>> 33 
Loan (including Debenture charges). — penis 57,585 130 59,835 156 
e t (ТОРА омер — Идалык дын 32,500 73:9 32,500 73:9 
MB а әд 0 ——— xu v A — 
Loan (including Debenture charges) ..=. 52,500 15:9 52,500 T9 
.AUTHORISED BUT NOT YET RECEIVED (TOTAL). — 24,885 56°6 27,335 621 
Share (unissued) ....... ——————— s — мана = * 
Share (unoalled) )) . 3 2 FX с; 2 
Loan (including Debentures) . 24,885 56°6 21,555 621 
REPAID (TOTAL) ................ naa A UOS Obs Md cae eke nek рим» A -— — р 
RESERVE OR SINKING FUND ............—.—.-._.—.— 1716 | 39 2,621 5:96 
DEPRECIATION FUND ....... — ex | — — ug 
EXPENDED (TOTAL) .........-.. . 49517 113. 62.430 | 142 
Lands and buildings ГЭЕ САРАЕ apes 11,661 26°5 14,358 52°6 
Pan ainsi viens 8 14957 | 340 22,770 51°8 
Mains —— 2 ete T ——ũ——᷑— 2 IT $m m пан e n кте 17,916 40°7 19,990 45°4 
Miscellaneous ................... sia cigs Keb aden pecans ns Bice 5,002 114 5,809 12:1 
BALANCE OF CAPITAL ACCOUNT.. = = _ — ——— -17,0172  —387 _| -29,930 | -680 
,BEV EN | 1 ч Total. Per unit sold. Total. Per unit sold, 
т arr UB Tr PUER IMPR eee eT > £5,858 45584. | £7,026 4°720d. 
5 from supply созем ————— 4,749 5'695d. 5, 984 4020d. 
" JC ͤ Ä 182 0˙142d. 117 0°079d. 
и public lighting .....—.-.—. dio f i Pl d 922 077184, 925 06224. 
á пао GF IMS, ЖО; асас д etii 
miscellaneous sources . 
EXPENDITURE OUT ОЕ REVENUE— 
ТОТА ФОНЕ. va T E E SEAT: — I os acs 
WORKS COST TTE — B — 
Generation of electricity ...... ымыы —— MM 
Fuel (including cartage, &c.) . 
Oil, waste, water, stores — ———— 
Wages at station = oan sos oan oan oan oms 
Repairs and maintenance at station eee 
Distribution of electricity „es... . „4 
Ша. Bees ы бды —— oon can oas 
үзү е, renewals of mains, &c.. . 
Publio lighting....—. скы . ———— 
J —— ous ооа nue cue 
F ˙·¹--1 ˙ ů „ 
MANAGEMENT AND PROPERTY CHARGES.........0... 
A ˙1¹-ĩ¹ ñ̃ ˙ʃ; — Kin iUo лара Ьа) 
Rent, rates, bares TT E REPE ö 
Lanagemene . 4 — ———— 
Salaries .. $999 9 9 4 5 09 9 Q3 9 n9 „ 


Stationery, 5 as oan s os o ms o me oan can oan es 
Establishment charges s =s o so oas oan oam s cs cen 
Law. а Kos leci aa 


% to % to mean 
FINANCIAL RESULTS— Total. |cap.exp'nded| Total. — lcsp.expndea|| Total |cap.exp'nded| Total. cap.exp'náea 
WORKING PROFIT FOR YEAR ............. . | 661% | £311 | 7327 | £1,613 | 365% | £2,600 | 464% 
Sum carried to рено NEMO. iioii oo Xm diio n 845 1,024 А — — — -— 
Sum carried to Reserve or Sinking Fund. а =s pM 048 1517 
Net interest on loans (incl. Debenture charges) . 2,145 4:857 1,667 2'98% 
BALANCE FROM LAST ACCOUNT... - — — — =, 
BALANCE AVAILABLE FOR DISTRIBUTION, o. p Per" 61° | 01097 
Deficit · 53* „„ „„ „„ „ „ „ „6 „ 6 6 „ „ 6 06 6 6060 60 —é——ũ— 4 — - LZ o d === 
QRDINARY DIVIDEND PAID....... өнд TP ен зт " = а 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 57 5 S Mar 
Expenditure per kilowatt capacity ...................... 8 £4. £9. 15s. Od. 10. 1s. 
REVENUE PER KILOWATT CAPACITY ................. А £13. 6s. Od. £15. 19s. 2d. 
Expenditure per 8-с. lamp capacity. 3 Pe . 6s. 24. 6s. 51d. 
REVENUE PER 8-C.P. LAMP CAPACITY TT.. . 8s. 61d 10s. 24d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 38. 7d. 3s. 1044. 8s. 3id. 8s. 234. ; 
Price charged for lighting, per unit ...... —X MÀ — 5d. и 6d. to 34d. 6d. 2 0 а. 
Price charged for power, per unit.............. TRES 5d. 6d. to 3d. 3d. а d: 
Price charged for public lighting ....................... € 5d. | £18 per lamp per ann. I £18 per lamp per ann. 
CARDIFF. — REMARKS — а Over- expended. 


= t of loans, but there is a reserve fund 
ABERDEEN.—REMARKS—* The sinking fund has been absorbed in repayment of lo 2 ludusve ot даа [КББА to Iranse. 6 Includes: 216 paid tar 


nct from the sinking and depreciation funds which amounted to £253 in 1896 and £4 29 in 1897. 
rapes ‘cnmulators, £1, 631 on eleottl ical instruments and £2,057 on meters. b Over-expended. ос Includes insurance, £13, | man agement of оа and со рондо gor E 
and bad debts, £19. d Inclusive of £1,655 on accumulators, £1,702 оп electrical instruments and £3,055 on meters. е In- deflcit is met by the dis eia “ty а e 
cludes insurance, #20, and bad debts, £6. F Met by the reserve fund. g Paid into the reserve fund. л By the maximum auditing £25, and dina tase ie a Spin position 
demand system. This sole superseded the even charge of 5d. per unit, as in 1896, at the middle of 1897. ing £24 to manage e 


duty. / By maximum demand d айн, 
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ELECTRO-CHEMISTRY. By Dr. Gmonam Gorm. Price 3s., post free. 
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F.M. WEYMOUTH. Price 78. 60., post free. sas чө Ву 
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8. RAM. Price 7s. 6d., post free. 
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The commencement of a New Year once more gives occa- 
sion for a brief review of the progress in electrical industry 
and science during the past twelve months. It is pleasing 
to note on every hand a steady advance, and abundant 
indications that both in theoretical science and in .ndustria] 
applications electricity is still making rapid strides. As the 
new century looms nearer and nearer it becomes more appe 
rent that electricity is, as it were, the key note, whether for 
researches into the true-inwardness of physical and physico- 
chemical phenomena, or for 1 improving the material conditions 
of modern civilisation. Even in biological science electrical 
action is held to explain much of the physical aspect of 
that inscrutable mystery—Life ; and in the practical side 
of biology,-in medical and surgical treatment, the value of 


‘electricity is being increasingly recognised. Thus, through: 


out a wide range of the scientific and practical life of to-day, 
electricity, in one aspect or another, is playing a part that 
constantly assumes greater importance; and the p romise 
that the new century will inaugurate an “ Age of Electri- 
city " was never so sure as it is at the present time. 

Casting a glance backwards over the events of the year 
just closed, we may first notice those which relate to 
the more practical side of electrical affairs. The leading 
character of all these, we think, is reflected in three con- 
spicuous events—the engineering strike, the Parliamentary 
inquiry into the law of electric generating stations, and the 
Parliamentary inquiry into the telephone question. The 
triad may appear ill-assorted, yet it is not so incongruous 
as at first sight appears. Although the engineering strike 
belongs more especially to the previous year, it Was not 
actually terminated until well on into 1898, while its evil 
influence and disastrous consequences have been stam 
on British industry ever since, and are not soon io 
eradicated. Since the termination of the strike there hs? 
been an enormous accession of work in the engineering 
manufactories of the country; large and small contractors 
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alike have had their hands full, have been working con- 
tinuously on double shifts and overtime, and yet have 
dismayed their customers on all sides by protracted delays 
in fulfilling contracts, This activity may or may not be 
encouraging, socording to whether it is to be permanent or 
only transient ; but it is beyond dispute that British manufac- 
turing industry is suffering appreciable loss of prestige through 
the disappointment and want of confidence engendered by the 
delays. We hope manufacturers will speedily awake to this 
stern fact and, by endeavouring to restore the confidence of 
home and foreign customers in the promptness and reliability 
of British work, stem the tide of orders that has set in in the 
direction of foreign manufactures. Fortunately, it is not too 
late, for the present activity in home engineering manu. 

factures reveals that a large bulk of customers are still 
determined to haye British goods, Another deplorable effect 
of this delay in executing orders is noticeable in some of the 
electric supply stations that are waiting for the delivery of 
plant. Where the delay involves postponement of the open- 
ing of a new system of supply, as at West Ham, the case is 
bad enough; but in many other instances it is far worse, the 
over-loaded station being unable to keep the requisite pressure 
on itg mains, and hourly running the risk of breakdown of its 
insufficient plant. The unusual number of temporary inter- 
ruptions to electric supply that we have regretfully recorded 
this winter must, we fear, be laid primarily at the door of 
those fatuous individuals who promoted the engineering strike. 

Precisely the same mischievous influence on British electrical 
industry threatens to result from the opposition of doctrinaire and 
purblind socialists to the adoption of the recommendations 
of the Parliamentary Committee in regard to the law of electric 
generating stations. The history of this matter may be 
written in a very few words: the Electric Lighting Acts, as 
they stood, discouraged and even debarred companies from 
obtaining powers to supply power in perpetuity over extensive 
areas, the recognised practice being to acquire powers for 42 
years for & limited ares controlled by some one local authority, 

which might acquire the undertaking at the end of that time. 
Parliament appointed a Select Committee to enquire whether 
the disability might be removed, and the Committee advised 
that it should be. But the mania for owning and working 
public undertakings, instead of wisely governing them by 
judicious bye-laws, had so taken possession of local authorities 
that these bodies fancied they saw in the Parliamentary recom- 
mendation a distinct injury to their own local interests, 

Hence а deal of ignorant opposition has been raised, and 
threatens to be still more vigorously pursued this year, against 
& method of generating and supplying wholesale electric 
pawer that could not fail to be fraught with many benefits to 
the industries of this country. Another evil effect of this 
mischievous socialism—which unhappily is making a play- 

ground of electrical undertakings—is to be seen in the recom. 
mendations of the Telephone Committee, a body of men as 
biassed and unfair in its methods and judgment as the Select 
Committee just referred to was the reverse. We hold no 
brief for any telephone company, nor do we especially advo- 
cate that the telephone system of this country should be 
carried on in the manner it is at present ; but we strongly 
protest against the doctrine which is so readily taken for 
granted in certain journals and official quarters, and by 
а large section of the general public, that a national telephone 
system can be efficiently worked on the basis of local govern 

ment ownership and control. The control &hould be co- 
extensive with the system itself; and, in our opinion, none 
better than that which might be administered by the Post 
Office is to be had from any existing organisation. . 
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During the past. year a considerable number of new elec- 
tricity works, whether for supply or for traction, have been 
put in operation, and several important extensions to already 
existing works have been made. The new electric supply 
works started comprise those at Wakefield; Morley, Stockport, 
Colchester, Eccles, Salisbury, Cork, Lincoln, Folkestone and 
the village of Mardy; and new stations have been started in 
connection with the already existing systems at Belfast, Hull 
and Glasgow. New electric traction undertakings which have 
been completed and put in operation during the year comprise 
the underground Waterloo and City Railway, and surface 
tramways at Glasgow, Liverpool, Bradford, Halifax, Kidder- 
minster-Stourport, Middlesbrough-Stockton, Laxey-Ramsey 
and Cork. Besides these undertakings there are several works . 
on the eve of completion ; and it will be seen from the large 
supplement sheet Table of Electric Supply Works for 1897-8, 
which we publish this week, that a further very large number 
of undertakings in this class will be completed during the 
early months of this year. In a corresponding supplement 
Table of Electric Railways and Tramways, which we hope 
shortly to publish, it will be shown that electric traction pro- 
gress and prospects are not less bright. Indeed, there are 
indications of an extensive field for the labours of British 
electrical engineers, that will keep them occupied for a long 
while to come, if they and the vast body of workmen 
employed by them use aright the opportunities presented to 
them. 

Theoretical science must always be regarded by the prao- 
tical and commercial mind as the handmaid of applied 
science. Itis, therefore, fitting that, having briefly surveyed 
the present position of applied electricity, we should turn to 
see what advances have been made in scientific discovery and 
research, and what promise these hold out of immediate 
improvement in practice. We are aware that the theoretically- 
minded professor is apt sometimes to disclaim any practical 
intention in his researches. By way of retort, we would point 
to the alacrity with which he hastens to the Patent Office 
whenever, by any chance, his researches prove to be of practi- 
cal value. Science for its own sake” is a very laudable 
thing to pursue; but we could wish that a greater 
proportion of scientists would allow their researcl.es 
to be influenced by the practical problems and difficulties of 
applied science. There are numerous obstacles that the man 
of leisure and means, and with a mind capable of scientific 
research, might greatly help engineers to surmount. We need 
enumerate only a few of them: We want a more durable, 
efficient and less heavy secondary battery; we want a glowe 
lamp filament combining higher efficiency with a life at least 
as long as it now has; we want to know more about the iron 
to use for our transformers and dynamos; about the possibility 
of obtaining energy direct from carbon without heat; about 
the chemistry of the application of electricity to new industrial 
processes and manufactures, and so on. Wireless telegraphy 
is a happy exception to the all-too-prevalent custom of 
scientists to ignore, the practical value of research ; it has 
enlisted the services of numerous leaders of physical science, 
and now that so many able minds are engaged upon its 
problems, & really practical, commercial solution should not 
be far off. The empyricism that apparently has characterised 
the practical experiments in this direction needs to be replaced 
by systematic and scientific investigation as to the best 
means of propagating the waves and collecting their energy, 
and as to the most satisfactory way of doing what is now 
so unsatisfactorily done by the coherer. Doubtless Prof. 
Ourver Lopoz's Paper, recently read at the Institution of 
Electrical Engineers, and the discussion which is yet to 
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take place upon it, will go far to instil a scientific spirit into 
the practical work that is being done, as well as to acquaint 
the professors with the practical difficulties presented in 
actual operations. It cannot be said that in any other 
branch of scientific work, besides research in wireless’ tele- 
graphy, has pure research contributed conspicuously to 
practical advance in electricity during the past year. An 
important scientific movement, however, should not pass 
unnoticed, viz., the proposal to establish a national physical 
laboratory. In August, 1897, the Treasury appointed a 
Committee to consider this scheme; the members of the 
Committee were Lord. RayLerem (Chairman), Sir Coukrxxar 
Bovrg, Sir ANpgEw Nonrz, Sir J. Woure Barry, Prof. W. C. 
Roserrs-Austen, Mr. Ropert Онлімевв, Prof. А. W. BÜckxR, 
Mr. ALzx. Sremens and Prof. T. E. Тноврк. A report was 
presented in October last (The Electrician, Vol. X.LI., p. 780), 
and it was proposed to establish a national laboratory as an 
extension of Kew observatory, under the control of the Royal 
Society. No further developments have yet been disclosed. . 
It is our sad duty, in conclusion, to record that the hand of 
death has been laid with unusual severity on the ranks of the 
electrical profession, and its immediate friends, during the 
past year. Among the distinguished personages associated 
. with electrical enterprise who have passed (away are 
included Lord Sackvr.LE Автнов Cecu, the Earl of Surrorx 
AND Вевквнве, Sir A. B. Fonwoop, Sir Jous FowIkR and Sir 
J. №. Doverass. The tragic death of Dr. Jonn Норкіхвох, 
through a disaster in the Alps, will be fresh in the memory of 
every member of the electrical profession, which has also been 


deprived of Larimer CLARx, САмпл A. Faunx, Dr. C. E. Emery, . 
A historic personage disappeared with 


and NELSON PERRY. 
the death of pz Mxnrrxws, in Paris; and the names of Dr. E 


Е. A. Овлон and О. B. SoHALLENBERGER will also be remem- 
bered as being among those who contributed to the early |. 


development of electrical industry. Telegraphists will miss 
many from their ranks, including Major Arex. Woop, Capt. 
W. Н. Davies, James Brown, J. W. Jaques, W. T. Nxwrrr, 
R. S. Hampson, G. К. Winter and W. F. O’Brien. | 


ELECTRICITY SUPPLY WORKS COSTS IN 1896 
AND 1897. 


Since March last year, when the more detailed analyses of 
electricity works accounts—as they now appear in these pages 
were commenced, we have dealt with most of the important 
electric lighting undertakings of which we have been supplied 
with data, and in this, the first number of a new year, it may 
not be either inappropriate or uninstructive if some attempt 
be made to glean from the accrued data and records some 
general conclusions regarding the progress made in the 
economy of generation and supply of electricity during the 
two years generally dealt with in such analyses of accounts 
as have appeared. | | 

Having in view the differences in the management, the 
administration and the rendering of accounts of undertakings 
worked by local authorities and those worked by companies, 
we have considered it more useful and satisfactory to 
separately consider and compare the results of working 
under the two régimes. In the following tables and curves 
reference to undertakings which have not been in normal 
operation for fully two years has been avoided, so as to 
maintain a legitimate basis of comparison, and, for a like 
reason, has been omitted such stations the analyses of which 
have referred to periods other than one year. | 

Municipal Electric Supply Works.—In Table I. are set out 
the more interesting particulars and results of working of 88 
municipal stations during 1896 and 1897. Although in the 
majority of cases the financial year ends with March, we 


undertaking and year of operation the peroen 


have, for convenience, adhered to the practice of terming the 
years ending && March 31, 1897 and 1898, respectively 1896 
and 1897. There are two columns in this table, adduced 
from the figures given in our analyses, which we have con- 
sidered of anfücient. interest to include with the usual costs 
deta—viz., the columns headed Load Factor” and ‘ Total 
Costs plus 6 per cant. of Capital." The former gives for each 
e ratio of the 


output (in units sold) to an output equal to the maximum 


demand on the station continued without intermission during 


the: whole of the: year referred to; in other words, it gives the 
percentage ratio of the actual output (in units sold) to the 
maximum demand (in kilowatts) multiplied by the constant 
8,760—the number of hours in the normal year. The other 
column referred to has been introduced in an attempt to 


facilitate a fairer comparison of the financial results of work- 
ing of the several undertakings by taking account of the 
capital charges upon the revenue as well as the costs of 
‘working. and management. To do this we have assumed 
8 per cent. as a fair average rate of interest on loans to 
‘municipalities, and 8 per cent. of the expended capital to 
cover 


reciation and the repayment of loans. At the 
bottom of the table the averages for the years 1896 and 1897 
of the 88 undertakings referred to is given, with the per cent. 
increase ог decrease (as the case may be) of the average values 
during 1897, as compared with the previous year. The record 
‘costs, &c., of the list are shown in heavy type. 

Manchester, of coursc, heads the list as regards output, both 


in 1896 and 1897, but it is singular to find Portsmouth—an 


alternating station, with, therefore, a very moderate, almost 


negligible motor load and no batteries—having а higher out- 


put oompared with the plant capacity, that is plant load 
factor," than eee in both years. This is, no doubt, 
due to the large rectified current arc lighting load on the 
ordinary plant. Portsmouth also possessed the highest load 
factor in 1896, but Edinburgh, with its increasing motor 
load and arc lighting, crept into the enviable position in 1897 


with a load factor of 13:8 per cent. 


It ig, no doubt, largely in consequence of its position in this 
respect, as well as its large output, that Edinburgh carries 


record lowest wages at the station in 1897, and in both years 
the lowest generating costs, works costs, management, 


property. charges, total costs, and, what is more important, 
stands in the place of priority in the column representing the 
total costs plus the estimated capital charges. It is to be 
also noticed. that, bearing the lowest figure in the table for 
average revenue: рег unit and by no means the highest per- 
centage of working profit, Edinburgh has justly giyen the 
benefit of the economical working of the electricity supply 
undertaking to the patrons of the department. m | 

As regards fuel costs, Stafford shows the lowest figures 
in the list for the two years, though in 1897 this item had 
risen to 0:32d., as compared with 0:242d. in 1896. In 1897 
Worcester shares with Edinburgh the satisfaction of the lowest 
management and property charges in the list, though, need- 
less to say, the signification of such a record is far greater as 
regards the latter undertaking, since it has so many other low 
records to boast of in the matter of cogts. It may be observed 
that the average costs, revenue per unit sold, and ratio of 
costs to revenue have substantially decreased during 1897 as 
compared with 1896. The items of cost showing the largest 
decrease are those of oil, waste, water, &c., the average of the 
88 stations on the list being for 1897. 0:148d., as compared 
with 0:18d. for 1896, а drop of nearly 26 per cent. Manage- 
ment and property charges is a collective item which also 
bears evidence of increased economy. On the other hand, it 
is interesting to note that the records of the list respecting 
fuel, generating costs, works costs, total costs, and the ratio 
of costs to revenue, all show an increase for 1897 over the 
1896 records of the list. 

As indicating the influence of capital expenditure on the true 
financial position of a concern, the following little table (II.) 
is instructive. The six undertakings in each year having the 
lowest figures in the last column of Table I. are arranged in 
order of priority in this respect, together with the total ‘costs 
per unit, the expended capital per kilowatt of capacity,: the 
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output, and the белге representing the units sold per 8 с.р. 
lamp capacit 


y. 
It will be noticed that in both years Edinburgh had, to a | penditure and 
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estimated total charges in 1896, have bean 5 upon in 
1897 by 8:874. per unit. Thanks chiefly to its low capital ex. 
high plant load factor Glasgow camesecond in 
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chargés on revenue, It combines the lowest total costs | increasing plant load factor, ousted it from this 
with a low capital expenditure and a high! plant load factor," | compelled Glasgow to take fourth place in 1897. 
55 by the ratio о units sold per 8 c.p. lamp capacity. | working costs and 


igh capital charges prevent iis — 8 


The [result is that the low figure of 8:884, 5 the l higher position than fifth in spite of a high-plant load factor. 
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In Figs. 1 and 2 are given nine curves, showing the relation 


between the various items of cost and output per annum. 


As to the curves of generating, works and total costs, they 
tell their own tale in no uncertain language, and it is inte- 


These have been plotted from the mean of the data, irre- | resting to mark their sensitiveness at outputs below about 


spective of the year, of the 83 municipal undertakings 
included in Table I. Naturally, for outputs higher than about 
1,200,000 units sold, the poe on the curves are dependent on 
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the mean of two concerns at most, and two points, viz., those 
representing the data for the outputs, 1,993,000 units and 
3,435,000 units are dependent alone on the 1897 results at 
Brighton and Manchester respectively. In spite, however, of 
this paucity of data for the high outputs the trend of the 
curves is sufficiently decided and consistent to justify their 
careful study. As x be к the curve of wages at 


600,000 units. It may be interesting to know that the values 
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for the various points for the output, 2,702,000 units sold, 
are vM means of the Edinburgh 1897 and the Manchester 1896 
working. | 
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the station is the most decided in its fall with increased 


Figs. 9 and 4 give the curves connecting the various costs 
output, while repairs and maintenance at the station, and oil, 


with he load factor. Here, again, in Fig. 8, the station 

| waste, water, &c., are practically constant. wages item shows the most decided fall as the load factor 
costs per unit also has a decided but slight fall, and | increases ; repairs and maintenance, however, appear to show 

we should have expected the management and property | a more sensitive relation to load factor than to output, while 
charges curve to have come out somewhat steeper. fuel seems more indifferent, Turning to the curves in Fig. 4, 
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there is no mistaking the influence -of load 
factor on total costs, and especially on total 
costs plus capital charges. 


Electric Supply Undertakings worked by 
Companies.—Table III. gives particulars of the 
working, during the years 1896 and 1897, of 
25 undertakings worked by companies. As 
in Table I. the record values of the list are in 
heavy type, the corresponding values in the 
columns of wages at the station, repairs and 
maintenance at the station, generating costs, 
and distributing costs, have not been so picked 
out as these cost items have not been separately 
rendered in the accounts supplied us in the 
case of the towns left blank in these columns, 
viz., Leeds, Norwich, Birmingham and Hove. 
In the last column of the table are given the 
several figures obtained by adding to the total 
costs per unit an amount equal to 7 per cent. 
of the capital expended in pence per unit. We 
have considered it more in accordance with 
prevailing conditions to assume 4 per cent. as 
the rate of interest payable for capital when 
raised by companies as compared with the 
9 per cent. assumed in the case of local 
authorities; the remaining 3 per cent. is, as 
before, intended to represent the charges on 
account of reserve funds. 

In respect of output Westminster heads the 
list, and in 1896 had the highest ratio of output 
to generating plant capacity, but in 1897 the 
Charing Oross concern came out highest in this 
latter respect, and was also blessed with the 
highest load factor in:both years. Of the 25 
stations noticed in the list the Charing Cross 
—greatly to its credit as a London concern— 
stands with the lowest total revenue per unit 
sold in 1897. In this respect the Neweastle 
and District undertaking runs the Charing 
Cross Co. very close, having held the lowest 
figure in the list for 1896. In both years 
Leeds shows the lowest fuel, works and total 
costs, and also the lowest ratio of costs to 
revenue. As regards total costs the Leeds 
1897 figure of 1:544. is very closely run by 
Sheffield with 1:55d. per unit; in fact, these 
are the only two undertakings in the table 
with total costs below 2d. per unit. 

Although Leeds total costs are well below 
the St. James and Pall Mall with 2:29d. and 
2.284. per unit the latter concern has, with a 
very slightly higher total revenue per unit, 
been able to show working profits in 1896 
and 1897 respectively of 18:9 and 16-2 per 
cent. of the mean capital expended, as com- 
pared with the Leeds corresponding figures 
of 11:5 and 9:8 per cent. In this connection 
the last eolumn in the table has an important 
signification, and Table IV. (p. 378), shows the 
six concerns with lowest values for total costs 
plus 7 per cent. of the capital expended, and 
is interesting, including, as it does, some other 
data having a bearing on the ultimate financial 
positions. 

In 1896 it will be noticed that, although the 
Neweastle and Distriet concern had the same 
total costs as St, James's, and a considerably 
lower capital expenditure per kilowatt capacity 
of plant, yet, in consequence of the latter's 
much higher “© plant load factor," as expressed 
in units sold per 8 c.p. lamp capacity, its 
probable total charges on revenue, including 
capital charges, are lower, being as 8:98d. is 
to 4:29d. per unit. If we care to pursue the 
reason further, we find that although the St. 
James's “plant load factor" is higher than 
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because the load factor is higher—the reverse is the case. 

ө are driven to the conclusion that there was a much larger 

е of reserve or generating plant in the New- 

and District station than in the St. James’s stations, 
since the batteries used in the latter are probably inadequate 
to the effect we are considering. Since the total costs and the 
capital expenditure at Leeds were much less than those 
of the St. James's; the difference in the plant load factor 
here again causes ‘the difference in the total ultimate 
charges on the revenue. In this comparison, however, we 
must note that the St. James’s has a higher load factor 

an Leeds. 

Let us make another comparison, this time between Bt. 
James's and Westminster. The latter's plant load factor 
and capital expenditure per kilowatt are both higher, the total 
costs are slightly lower, but the total costs plus the estimated 
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even double—that of the Newcastle and District, it is not 


т ^ 


of idle plant or, more generally, idle capital on the ultimate 


financial position of supply und s, and the figures in 
Table IV. are significant of the influence which the consulting 
and designing engineer may exercise almost equally with the 
resident engineer responsible for the more apparent every-day 
costs of working. 

Figs. 5 and 6 graphically indicate the relation, so far as the 
data of our analyses to date afford, of the various costs to out- 
put. It should be noted, however, that in these curves and 
those relating costs to load factor, their consistency is some- 
what marred by the fact that the data for the high outputs as 
well as the high load factors are, in the majority of cases, 
furnished by London concerns where the load is met by two, 
three or four separate stations, each of moderate outputs, and 
where, moreover, the conditions of working and of capital 
expenditure entail higher costs than elsewhere. It is neces- 
sary to this in mind in studying these curves, as their 
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capital charges are higher, and in this case purely in conse- | signification is thereby somewhat strengthened, and the rise 


quence of the larger capital expenditure per kilowatt. 
Passing to the 1897 results, we find 


its place of priority and has, further, improved upon its 1896 


| to be noticed at the right-hand end of most of the several 


e St. James’s keeps | curves explained. 


Figs. 7 and 8 indicate the corresponding relationship between 


figure, and we find a stranger (to this little list) has crept into | various items of cost and load factor. Considering the narrow 


the second place, viz., the Newcastle-on-Tyne undertaking, by 
virtue of а not excessive capital expenditure and а good “plant 

factor“ —the total plant capacity in the station being 
very slightly in excess of the maximum demand. Norwich 
comes third in the list, and Sheffield, with the lowest total 
costs of the six, has to take а fourth place on account of its 
rather high capital expenditure. 

It is interesting to observe that Charing Cross, even with 
its enviable load. and plant load-factor, has to be omitted 
from the table, being seventh, on account of its rather high 
capital outlay; while Leeds had, in 1897, to take eighth 
place, on account chiefly of its low plant load factor. 

Sufficient has now been said to show the paralysing effect 


limits of the latter, the curves are very consistent in their 
signification. The line of © plant load factor has a slight, 
though an empirical, interest. 

In conclusion, we might add that, had it been possible to 
place the various items of cost of working and supply by 
municipal and company undertakings upon an even basis of 
comparison, there is no doubt that the averages, being less 
influenced by the abnormals, would result in even more repre- 
sentative curves and figures ; but, as things are, and especially 
since the Board of Trade form of rendering the accounts 
under the two conditions differ even in slight degree, we believe 
that the results given above are likely to prove more instructive 

an otherwise rendered. 
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CARBONS FOR ELECTRIC LIGHTING AND OTHER 
PURPOSES.* 


BY FRANCIS JEBL. 
(Continued from page 303.) 


Engineers have devoted a great deal of time to this question 
during the last 80 years, and their experiments have been so 
far successful that it is possible at the present day to build a 
furnace or system of furnaces which give very economical 
results, as nearly all the heat created can be effectually 
utilised. 

If же investigate the conditions and requirements necessary 
for the baking of electric light carbons, &c., we will find that 
many of these conditions are practically the same as those 
necessary for baking high-grade ceramic articles. We find 
that in both cases one of the most important conditions in 
order to attain success is that the heating of the furnace 
should be very gradual, and that the rise in temperature 
should only proceed by small degrees, not by jumps, as the 
goods will warp or get contorted. The cooling must likewise 
be gradual, or else there will be many breaks and cracks. 
The heat of the furnace must also be evenly distributed, as 
otherwise we shall obtain an uneven and irregular quality of 
ware. The nearer we can fulfil and accomplish the above 
principal conditions, together with that of a high temperature, 
the more satisfactory and perfect will be the quality of the 
carbons when baked. 

In glancing over the history of the numerous experiments 
that were made with furnaces of different design in connection 
with the pottery industry, we find that on the whole two great 
strides were accomplished—first, in the construction of the 
“ ring furnace system“; and, secondly, that of the chamber 
furnace system." 

To Herr George Mendheim, of Munich, one of the most 
celebrated furnace engineers of Germany, is due the credit 
of inventing the ingenious gas ring and chamber systems 
of furnaces that are in wide use on the Continent. Mend- 
heim's experience extends nearly two score years back, and 
it may be mentioned that he was the first to convert and 
adapt the ring system of furnaces so that they could be worked 
with gas, thus making them applicable for use in the better 
branches of the pottery industry. Formerly it was impossible 
to use them on account of the articles getting soiled by the 
soot and smoke that was caused by direct heating or com- 
bustion of the fuel in the furnace itself. No doubt Mendheim's 
experience with the ring system, and the information he 
imparted to his friend H. Escherich at the time, resulted, to 
some extent, in the construction of the well-known Escherich 
gas-ring furnace. 

When the carbon industry began to flourish, in the eighties, 
some of the keen-witted manufacturers in Germany soon saw 
that the chamber or ring systems of furnace, mentioned above, 
were the only kinds to use in which economical and com- 

mercial results could be obtained in connection with the 
carbon industry, and it was not long before they had such 
systems in their works. It is almost impossible to believe 
that, after all these years of experience, there still exist 
some carbon manufacturers that have neither a ring or 
chamber system in their works. These manufacturers use 
principally ovens that are known under the name of 
‘periodical half-gas furnaces,” which are, as has already 
been explained in the chapter on carbons, very uneconomical 
in every respect when used for carbon manufacture. 

Saving and economy in fuel, gradual increase of the 
intensity of heat, and gradual cooling of the wares can 
only be effected commercially in furnaces of the chamber 
or ring systems, as they work and are heated continuously 
and not periodically; at the same time the heat of 
the finished goods is utilised and won back again by 
allowing the air that is necessary for combustion to pass 


From a forthcoming book to be published by The Electrician Printing 
and Publishing Company (Limited). All rights reserved, 
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through the finished chambers, thus getting heated up 
in а similar manner as in a regenerator, while a gradual 
cooling of the carbons takes place. 


In Figs. 86 to 88 we have various views of a Mendheim 
furnace that contains 18 chambers. The gas generators are 
shown at a a, and it will be noticed that they are somewhat 
similar in design to that shown in Fig. 34. The gas coming 
from the generators flows into the passage b, and thence 
either into the passage d, or d,, according on which side of the 
furnace the chamber that is heated is situated. There are 
two valves, с, and c,, by which the gas can be turned into 
either passage d, or d,. From these main gas passages 
branches extend that lead under each chamber of the furnace 
system, as designated in the Figs. by ei. Let us suppose that 
chamber VII. has just been finished and that we are going to 
start chamber VIII. In the first place the gas from the 
generator flows only along the passage d, as the valve c, is 
closed while ci is opened. The valve e of the branch passage 
e, at chamber VIII. is opened, and the gas flows into the 
passage as shown clearly in the transverse sectional view. 
It will be noticed that the floor of each chamber contains a 
large number of openings, seen in the plan at chamber I. 
These openings are just over’ the dividing partitions of 
passages тп and n (clearly seen in the transverse section), at 
right angles to the passage e,. The smaller passages л, it 
will be seen, communicate with the gas passage ei, while the 
larger passages that supply air, communicate with each 
chamber by means of the openings f f f, in the walls between 
each chamber as shown in the plan and longitudinal sections. 
From the above explanation it will be seen that air and gases 
meet and mix at the openings in the floor of the chamber, and 
burn when they issue from it, while the gases resulting from 
combustion leave by way of the flues / f, into the next 
chamber, and so on into the passage y, as shown by the 
arrows in the longitudinal section. From the passage g, they 
enter and circulate through the chambers X. to XV. andthen 
into the flue i, by way of valve Л, which is raised. Now the 
chambers 1X. to XV. are filled with carbons that are to be 
baked, and it will be seen that the heat of the gases that 
result from combustion is absorbed in the chambers through 
which they flow, and by this means a gradual heating of 
carbons takes place. From the flue i the gases escape into 
the chimney К. The communication between chambers XV. 
and XVI. is barred by means of sheet-iron dampers placed at 
the entrances of the passages fff, so that the combustion 
gases can only pass out at Л into the flue т, and up the 
chimney. 

The air that supplies oxygen for the combustion that is 
going on in chamber VIII. enters first into the furnace by way of 
chamber XVIII., as the entrance to that chamber is open; 
flows through the passage g,, into chambers I. to VII., and then 
first into VIII., where it is wanted. The dotted arrows shown in 
the plan represent the air path, while the arrows drawn in full 
lines indicate the path that the combustion gases take. It will 
be seen that as chambers XVIIT., I. to VII. have already been 
finished, and contain a great deal of heat, the air in circulating 
through gets heated up to a high temperature, so that when it 
arrives in chamber VIII. it may beas high as 600°C. to 700°C. 
This permits us to obtain a great heat in the combustion 
chamber, and, in fact, about 1,500°C. can be obtained (when 
using the system invented by Mendheim), at which carbons 
ought to be baked. Also the fact that the heat of the com- 
bustion gases as they pass out of chamber VIII. into the 
others, where that heat is taken up by the carbons, &¢., makes 
this furnace system one of the most economical yet invented. 
The fact that over 200 Mendheim chamber furnaces exist in 
Europe, among which are some in well-known carbon works, 
speaks for itself, and the work he did for the pottery industry 
is now keenly appreciated by the best carbon makers on the 
Continent. 

The chamber XVI. in the meanwhile is getting filled with 
fresh goods, while from XVII. the finished and cooled ones 
are taken. When chamber VII. is finished with carbonising, - 
the gas is turned off at ез, and on at the corresponding valve at 
IX. The dampers at XV. are removed and placed in position 
in chamber XVI., while the same is done with reference to the 
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obtaining at the same time all the important conditions and 
(To be continued.) 


requirements that have already been enumerated. 


to time, there being a constant shifting, as one chamber is 
finished, to its neighbour, thus working continuously, and 


valves Л, and thus the operation is. continued from time 
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LAMP-CONNECTION DIAGRAMS. 


The increase in the number of central stations during 1898 
is apparent at a glance from the length of the supplement 
which we issue this week, but an idea of the enormous 
number of lamps which have been connected to the public 
gupply mains during the year is only obtainable by an addition 


1898 


1897 


1892 1893 1894 1895 1896 
ПглавАм 1.—Lamp-Connections in London. 


1891 


a Charing Cross Company. m Kensington and Knightsbridge 
b Chelsea Company. Company. 
c City of London Company. n London Electric Supply Cor- 
d County of London and Brush ration. 

Provincial Co. (Clerkenwell). о Notting Hill Company. 
6 County of London and Brush | r St. Pancras Vestry. 

Provincial Co. (Wandsworth). | s Westminster Corporation. 
f Crystal Palace Company. и St. James’ and Pall Mall Com- 
h Hampstead Vestry. pany. 
i House-to-House Company. v Metropolitan Company, 
k Islington Vestry, w Shoreditch Vestry. 


of the items in the corresponding column. As in former 
years, we have effected this addition for our readers, and show 
the result in the form of а series of diagrams. Diagram 1 
shows the rate of increase of the lamp connections of the 
London electric supply undertakings. The Metropolitan Com- 
pany still leads in this respect by a large amount, the smaller 


increment which we had to record last year having during 1898 
been compensated by а very steep rise. The City of London 
Company’s curve still remains above that of the Westminster 
Company ; had it not continued to rise so steeply the dila- 
toriness of the steam-pipe makers a month ago would not have 
resulted in such а serious departure from the normal supply 
pressure. The St. Pancras Vestry curve is now rising steeper 
than it has ever done before, and the fear that might have 


1890 1891 1892 1803 1894 1895 1896 1807 1898 
Ртловлм 2, —Lamp-Connections of London and Provinces. 
London ( ). Provinces («esse е е е =), 


Scale: 11п. = 1,000,000 lamps. 


been entertained last year, that the London Electric Supply 
Co.s was approaching а maximum, is set at rest by almost 
the largest increase in lamp connections that this Company 
has recorded hitherto. This year the curves of the House-to- 
House and the Notting Hill Companies bend over considerably, 
especially the latter. | 


== о иь о um е өздү pamm d» Ges ph aS £v Oe 


Provinces. London. London and Provinces. 
РїлоВАМ 3.—Lamp-Connections to Continuous and Alternating Current 
Stations. 


Alternate- Current = =æ =» = æ).  Continuous-Current ( ). 
Alternate and Continuous ( =». =». axe = ), 


Scale: lin. =1,000,00) lamps. 


The total number of lamp connections in the United King- 
dom up to the end of 1898 is 5,206,000 8-c.p. lamps, or their 
equivalent, an increase of about 1,250,000 over last year, of 
which, roughly, one-third has been acquired in the metropolis 
and two-thirds in the provinces. This figure may be com- 
pared with the increase of 900,000 during 1897. Diagram 2 
shows the steady rise in the total lamp connections in London 
and the provinces since 1880. 

In diagram 8, which shows the relative number of connec- 
tions to continuous and alternating current stations, the 


H2 
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ehain- dotted line has increased in length, partly at the 
expense of the dotted line, owing to a number of alternating 
stations having put down continuous-current machines for 
power supply. Thus the City of London Co. is added to the 
„% mixed stations this year, and in the provinces, Halifax 
and Salford among others, supply both continuous and 
altérnating currents at present. Diagram 4, showing the 
relative strength of companies and municipalities in London 
and the provinces, still shows that the companies have the 
majority of the lamp connections. As hitherto, this is 
entirely due to the London companies, while the municipal 
load in the provinces continues to grow at a great rate. It is 
apparent that there will soon be as many municipal as com- 
pany lamp connections in the United Kingdom. 

Tables I., II. and III. give the figures used in the diagrams. 
It may be -mentioned that all publio supply stations are 
included in these figures; the lamp connections which have 


s 
`2 


[4 


л 
А ЕСС озеш а> ар «р ез за» «- «з «р =з =з «р ш с аа e» em 
ча «шә ч апр ар «зер «» a» c» «з C ча ан» з «нз «э ар a оосо XD о @ оосо ео ею «р ар ар з з 


40% “f/ 


London. London aud Provinc es. 


Provinoes. 
-DIAGRAM 4. — Municipal and Company Lamp-Connections, 


bas 


Municipal (= =» шэ a w om «s =) Company ( 
Scale ; Ир, 21,000,000 2m 


nob: "been. obtainable with accuracy, and which are, in con- 
sequence, not entered in the supplement sheet, have been 
estimated from data at our disposal. 


Table I. Delails of Lamp-Connections in London and Provinces.’ 


— 130,000 
: 251,00) E 121,000 
| (2,068, 000) in m on 

208, — 947,000 
Compantes Ш 

(2,017,000) | v^ 258,000 

| «^ 0120000 

1,127,000 
Municipal OA, 

provinces | (2,200,000) E 3005 
(2,938,006) - 5 

| Company p 311,000 

(788, 000) hd 569,000 

A 58,000 


Table Б otinat Lamp Connections of Alternating and 
Continuous-Current Stations. 


ee 2 | л — Totals. 
London.... 612000 379000 | 1,077,000 | 2,268,000 
Prorinces 461,000 | 1,049000 | 1,438,000 | 2,938,000 


0020000 
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2,515,000 


Table 1 Municipal and Compan y Lamp- 
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ELECTRIC LIGHTING EU FOR 1899 ne 


The eliminating effeot of the 250 cheque which —Q 
of Provisional Orders are compelled to lodge with the Board 
of Trade by December 21st has been trifling on this occasion, 
as only five applications, one metropolitan (for Kensal Town 
portion of Chelsea) and four provincial (Hythe (Kent), Hythe 
Sandgate and Cheriton, Romford and Rathmines (Dublin) 
have been dropped. According to custom, we give below 


_ 5,206,000 


| ‚ Hendon 


particulars of the 109 remaining applications :— 
THE METROPOLIS. 


District. 
Battersea and Fulham ... 


Bermondsey ............... 

Bermondsey, Rother- 
hithe, Deptford, Lam. 
beth (portion), Lee and 
Lewisham 

Bethnal Green 


Names of Applicants. 
County of London and Brush Provincial Elec- 
tric Lighting Co. 
Ves 


County of London and Brush Provincial Electric 
Lighting Co. 


Vestry. 
Charing Cross and Strand Electricity Supply 


City of London ............ Corporation. 
Metropolitan Electric Supply Co. 
City of London, St. Luke Smithfeld Markets Electric Supply Co. 
(Middlesex) & Holborn 
Kensington ..... AE EM 
I —— lackhoath and Greenwich District Electric 
е Со. | 

Lewisham .................. District Board of Works. 
Plumstead .................. Vestry. 

Stoke Newington, Hack- се! of London and Brush Province’ al Electric- 


ney: „St. Matthew, Beth- ighting Co. 
Green, Poplar and 
Whitechapel , 

THE PROVINCES. 
Allos Burgh Commissioners, 
Arbroath ........ КҮТ Corporation. 
Ashford ............. ess District Council. 
Audenshaw ..... District Council. 
Aylesbu eene. District Council. 
Barmouth ......... ess. Mr. D. Davies. | 

Urban Electric Supply Co. 


District Council. 


Bexley, önpberd d & Frith West Kent Electricity Suppl Co. 

ПОР decr cip eure District Council. 
Bournemouth Corporation. A. 2S wx 
Brentford .................. District Council. 


Broedsteirs, Birchington 
and Westgate-on-Sea 


Isle of Thanet Light Edd Electric Co, 


Burslem ..................- Corporation. 

Camborne . ss. Camborne Electricity Supply Co. 

Carshalton ......... T Electrical Power Distribution с. 

Castleford .............. ... District Council, 

Cheltenham ........ ess Corporation (extension of area) Я 
Cheriton... ..............., District Council. 


Christchurch, Pokesdown 
and Winton. 


Clontarf (Dublin) ........ ^ Township Commissioners. 

Cromer ..................... District Council. 

Crowborough ............... Crowborough District Gas Co. 

Darfield ..................... District Council. 

Dukinfield ...... — Diatrict Council. 4 M 

Dumfries .................. Corporation. | 

Durham . Corporation. 

East Barnet . District Council, \ 

Eastbourne ........ ...... Corporation. | 

East Retford .:............. Corporation. 

Erith. . ...... . District Council. 

Faileworth .................. District Council. 

Farnborough ......... T District, Council. 

Fenton e District Council. 

Finchle y District Council. 

Gateshead dd Electrical Power Distribution C. 

Glossop ..................... Corporation. 

Gorton .................... , _ District Council. ү Е NL 

Grays Thurrock........... . District Council. "T а T. 

Guildford өн Р кира Guildford Mum ыру ba 

Halesowen .................. District Council. К 

' Handaworth V District Council. aT 

Hartlepool ...:.............. Corporation. = 

Haslemere, | Ed Mr. E. 0. Preston. PT 55 
Frensham & d | - | 

Hasli Шы cane .. Corporation. ` 

Hawich бы Urban Electric Supply Co. 


„ % % %% % % „„ в 
5 


Bournemouth and Poole Wee Supply Co. | 


District Council. ' 
Electrical and General Engineering Co. 


Hey woe Corporation. ; 7 
Hor: ham . District Council........., а. 
Ikeston ..................... ано, | К der T 


— s THE ELECTRICIAN, JANUARY 6, 1899. 383 . 


District. Names of Applicants. 
Inverness Corporation. 
Keighley............... Е Corporation. 
Kilmarnock ............... Corporation 
Kirkcaldy .................. Corporation. 
Knutsford ....... ......... (dae Council. 

; ' orporation. — . 

Leamington ............... Midland Electric Light and Power Co. 
Longton eere. Corporation. | 
Ludlow ...... СРИИ .. Corporation. Е | 
Lye and Wollescote ..... District Council. 
Lymington . s шош оп Electric Light and Power Co. 
Maerdy (Ystradyfodwg) ardy Electric Light Co. 

nsfield ................. Corporation. 
Merthyr Tydfil ............ Merthyr Electric Traction and Lighting Co. 
Mexborough ............... District Council. - 
Mirfield ......... ........... District Council. 
Musselburgh .. ............ Drake and Gorbam Electric Power and Traction 

(Pioneer) Syndicate. 
Newcastle-under-Lyme... Corporation. 
Newport (I. of W.) ..... Ventnor Electric Light and Power Co. 
Newton Abbot ............ Urban Electric Supply Co. 
Partick: „ае Kelvinside Electricity Co, 
Pemberton District Council. 
Penzanee Urban Electric Supply Co. 
Rawten stall. Corporation. 
byl ......... T 8 District Council. 
Rugby ......... . District Council. 
Runcorn ..................... ге Council. 
rporation. i 

Ryde . ...... . . Ryde Electric Light and Power Co. 
Sandown and Shanklin... Ventnor Electric Light and Power Co. 
Shipley .................... District Council. 
Slough and Datchet...... Laing, Wharton and Down. 
Stourbridge ............... District Council. МЄ 
Sutton Coldfield ......... Corporation. 
Swinton District Council. 
Swinton and Pendlebury District Council. 
Teignmouth .. ............ District Council  . 
Twickenham and Ted- Twickenham & Teddington Electric Supply Со. 

dington i | IN 
Уокер District Council. 


Walton-on-Thames and Electric Works Co. 
Wey bridge 
Wath-upon-Dearne ...... 
Wednesbury ........... T 
West Bromwich, Amble- 


District Council. 
Corporation. 


cote, Brierley Hill, bution. 
Handsworth, Perry 
Barr, Quarry Bank, 


Smethwick, Kingswin- 
ford and Walsall (in 
Staffordshire), and 
Dudley, Lye, Wolles- ` 
vote, Oldbury, Stour- 
bridge and Halesowen 
(in Worcestershire) 
Weston-super-Mare 


Weston-super-Mare Electric Light and Power 


n District Council. (Syndicate. 
NORD A ordo an ni District Council. | 
| ELECTRIC TRACTION. NOTICES. 
Applicants, Powers sought, | 
Aberdeen Corpora- To construct tramways, to employ elect: ic traction, 
tion с. В mee 
Audenehaw District To construct tramways, to use mechanical traction, 
Council &с. | 
Barkiog District To construct, work or lease tramways, to adopt 
Council electric traction, &c. 
British Eleotric Trac- To construct electric tramways in Birkdale and 
tion Co. Southport, &c. 
Clayton District To construct and work tramways, use mechanical 
Council. traction, &c. " | 
Devonport Согрога- To construct tramways, to adopt electric traction, 
tion &c. 
Dudley and Wolver- To equip tramways electrically, &c. 
hampton Tram- 
ways Co. 


Eccles Corporation... 
Gravesend, Rosher- 
ville & Northfleet 
Tram ways Co. 
Ilford District Coun- 
il 


To work tramways, employ electric traction, x. 
To construct additional tramways, introduce electric 
traction. to sell undertaking to Drake and Gorham 
Electric Power & Traotion Co., &c. 
To construct and work 
chanical traction, &c. | EON 
To construct and work tramways, adopt mechanical 

traction, &c. UN MP 
Ipswich Tramways To construct additional tramways, to use electric 
^ traction, and to sell undertaking to Drake and 
Gorham Electric Power and Traction Co. 

Matlock Distfict 


Council 
Perth Tramways Co. 
Queensbury District 
Council. 


4 


tramways, to employ me. 


cil. 
Ilkeston Corporation 


tion, &c. 55 
To construot tramways, &с, 
To construct and work tramways, to adopt mechan- 
ical traction, &c. 


Midland Electric Corporation for Power Distri- | 


То construct and work tramways, use electric trac 


Applicants. Powers sought. 1 
Reading Corporation. To construct and work tramways, use electric 
traction, xe. = 
Southport Corpora- To construct and work tramways, to use electric 


tion. traction, &c. | ; hr 
Weston- вирег- Мате To construct additional tramways, to use electric 
Tramways Co. traction, &c. | ME 
Wrexham Tramways To construct additional tramways, to employ elecfric 
Co. traction, and to sell undertaking to Drake and 
| Gorham Electric Power and Traction Со. 


— 


PATENTS EXPIRING IN 1899. 


The following is a list of the patents of interest to electrical 
engineers, which (unless. specially extended by recommenda- 
tion of the Judicial Committee of the Privy Council) will 
expire during the present year. The list includes only those 
patents of 1885 which have been kept in operation up to date 
by the payment of the necessary renewal fees. 


Date 


| Name of à 
(1885). | No. Patentee. | Subject of Patent. 

Jan. 15 495 | A. Riedler | Valves for pumps, &c, 

Jan. 20 819 | V. Willis Improvements in contact-makers 

Jan. 21 870 | Société Anonyme “Le | Manufacture of metallic alloys. 

| Ferro Nickel,” Paris | 

Jan. 28 999 | Т. W. Worsdell ...... Compound steam engines. 

Jan. 29 1,275 | J. N. Paxman ......... Improvements in steam boilers, 

Jan. 31 | 1,404 J. 1. Thorncroft ...... Improvements in steam gene- 

rators. 

Mar. 2 2,765 | A. Marchenay.........| Improvements in secondary 

| batteries. 

Mar. 2 2,776 | W.H. Allen, R. Wright | Improvements in dynamos and 
| and Gisbert Kapp motors. | 

Mar. 7 3,019 H. S. Maxim ......... Apparatus for working ordnance. 

Mar. 16 | 3,379 | C. Zipernowsky and Heprovements jn distributing 

AS | Max Déri ; electricity. — . 
Mar. 24 | 3,813 | F. B. Herzog ......... Electric signalling apperatus. 
Mar. 25 | 3,857 | 8. Z. de Ferranti...... Improvements in electrical 
s ОБ switches. ПИ 

Маг, 26 3,895 | J, J. Hood ............ Manufacture of chromates and 
| ENS bichromates. ЖҮ, 

Арг. 15 | 4,071 | D. d. Fitz Mad .. | Primary and secondary battery 

2 plates. 

Apr. 27 6, 201 C. Zipernowsky, Max Improvements in induction 
. Déri and Otto apparatus for tranaforming 
| Titus Bláthy.. . |. electric currents. ope 

May 12 | 5,828 J. J. C. Smith......... | Vulcanising insulated con rs 

May 19 6,110 J. N. Paxman and | An improved steam boiler. — - 
| Н. G. Plane .. ...... ; 

June 9 | 6,994 | E. ти and A. Н. | Smelting ores by electric current. 

wles ............... | 

June 24 | 7,700 | Maxime Lahaussois .. | Improvements in electromagneta. 

July 6 | 8,171 | William Buck Contact-maker operated by pas- 

| | | segeof train. : 

July 11 | 8,416 A. Khotinsky ) Electrode frames for secondary 
| | | | batteries. 

July 14 | 8,511 | J. Lea & R. Matthews | Signalling on board ship, 

July 21 | 8,811 ' P. B. Delany ......... Improvements in synchronous 

ae | ' movements and telegrapby. 

July 21 | 8,812 Р. B. Delany ......... | Improvements in synchronous 

| multiplex printing telegraphy, 

July 21 | 8813 P. B. Delany ......... Improvements іп telegraphic 

. apparatus. 

Aug. 10 | 9,527 F. J. Sprague ......... Improvemente in motors for 

electric railways. | 

Oct. 22 |12,681 | J. Brockie.& B. Pell. Improvements in are lamps. 

Nov. 2 13,207 | Ed. Martin ........ Manufacture of wire. 

Dec. 8 | 15,090 | G. K. Winter Railway signalling apparatus. 

Dec. 11 | 16,251 | S. Z. de Ferranti ... Improved means for distributing 

' electric energy. x 
Dec. 19 | 15,639 C. A. Knight (Bab- | Improvements in steam boilers, 
oo | .. | enck. Wilcox & Co.). cus CE 
Dec. 19 | 15,658 B. M. Drake and J. M. | Improvements in - electrical 
ee oe Gorham. _. | switches. б 

Dec. 29 |15,988 |W. Elmore and Alex.| Extraction of metals from their 

| S. Elmore. ores. 


ip. 


Map of the County of London.— Builders, architects, wiring 
. | contractors and 


| others interested in building operations in the 
metropolis will welcome.the large map ofthe county of London 
issued by our cantem .the Builder, as a supplement оће 


| пеам year’s number. Thaxwiaáp has been specially prepared from 


the official map of the London County Council, and corrected up to 
within a few weeks of publication. 


— — — — - Dues 


884 THE ELECTRICIAN, JANUARY 6, 1899 
| Capital 
NEW ELECTRICAL JOINT-STOCK COMPANIES: | International Lighting Association ......... ——— „= 10000 
OF 1898. Irish Calcium Carbide Co C 60,000 
9 John Spencer . . ...... . . . . m IS 75,000 
The following are the more important limited liability ; Kidderminster and District Electric Lighting and Traction Co. 100,00 
x р м я 3 : La Capital (Extensions) Tramways Coo 100,000 
companies connected with the electrical and allied industries | Lancashire Electrical Engineering COo шыш... 5,000 
registered during the past year, with their capital :— Lancashire Light Railways Co .. . .. 50,000 
Capital. | Land and Water Electric Power Syndicate . 10,000 
Aberdeen Electrical Co. ...... "————————— — rans £10,000 | Langdon-Davies Electric Motor CooU 1 70,000 
Aron Electricity Meter .......... куркы ааа вао Re DU OUT 250,000 í Lloyd aud Lloyd . oh Yn tao ao xoa Fx coats Seno dn 450,000 
Automatic Light Controlling Co............... ——Á—Ó 10,000 | Love's Electric Traction Co . . . . 20,000 
Berrenberg Electric Lamp Syndicate ................ eene 10,000 | Lymington Electric Light and Power Co. ........................... 10,000 
Berry's Electrical Coo. 6 ef dee 5,000 | Macartney, McElroy and Co e 12,000 
Bersey (W. C.) and Co ruLi»„»„„̃ RD 5,000 | Mackey, Mackey and Со. ........... eene ren 5,000 
Bright’s Light and Power Co . 200,000 | Marquand Accumulator Co. ........................... FC 20,000 
British Columbia Telephone 100,000 | Martini Ozone Co. ............. T E КОТО 10,000 
Brit ish Continental Electricity Coo . . . 20,000 | Medical Eleetro- Thermo- Generator CO . . 5,000 
British Electric Meter Co ы EET УН n —— ám 5,000 | Merthyr Electric Traction and Lighting Co. ................. AR MEN 1,000 
British Electric Transformer Manufacturing Co. ... .............. 50,000 | Mexico Electric Тгашзгаув.............................. € 500,000 
British Free Electric Light Wiring Syndicate . 10,000 | Middleton (P. C.) and CoͤDdꝙ P œpT ꝛuU7]ʒUUʃ-ptl̃lplpblGↄͤͤͤ—p l. . . 50, 
British Polyphon Syndicate J ыкы 10,000 | Milnes (George Е.) and Co €— F 150,000 
British Schuckert Electrical Coʒ «6. 200,000 | Motor Manufacturing Co . . 500,00 
Buenos Ayres and Belgrano Electric Tramways Co............... 850,000 | Moutrie and Cobb . e 5,000 
Bute Electrical Manufacturing Coo eee 5,000 | Mutual Telephone (o U . IH. 250,00 
Camborne Electricity Supply Coÿ p ]mU n ⁊ e . . . 10,000 | Nernst Lamp Ce”e‚... нб, : 17,000 
Campbell's Patents . . . . uno 15,000 | Мет EI ngon m——————— 5 5000 
Canadian, British Columbian and Dawson City Telegraph Co. 500,000 | New British Incandescent Electric Lamp Co. .............-....... 30,000 
Caoutchouc d 50,000 | New Electricity Supply Syndicate . . 40,000 
Chadburn’s (Ship) Telegraph Co. .. .......................... я 120,000 | New St. Helen's and District Tramways Co . 15000 
Chamberlain and Hookham ........................ eee 100,000 | Northallerton Electric Light and Power Co UI 2,000 
Chilian Electric Tramway and Light Co. . . . . 1,050,000 | Northern Counties Electric and Motor Co . 10,000 
City of Mexico Electric Power Syndicate eee ; 5,000 | Page and ilfe E Exe Lern ga лоев - 12000 
Claud Hains иеа E нб, 50,000 | Paris Singer B .. . .. е . 100,000 
Clayton Engineering and Electrical Construction Со. ............ 40,000 | Pearson Fire Alarm Systemen q . 150,000 
Clench and Сб, ise xm 8 80,000 | Perth (W. A.) Tramwaaoyo ss 125,000 
Cork Electrical Free Wiring Cꝛ̃·ʒ, tt . 10,000 | Pickup (J. Н.) and bkoooooooꝛꝛ· эжене. 50,000 
Costa Rica Electric Light and Traction Co. ............. Vise CLADE. 130,000 | Porous Accumulator Coobpꝓ— . енн 5,000 
rr; ²ð«! ⅛ ; d 30,000 | Potteries Electric Traction Co —— . . 400, 000 
Jowper-Coles Metals Extraction Syndicate . . 75,000 | Premier Electricity Meter Со. ......................... 78 . 25,000 
Crowdus Accumulator Syndicate 06. 50,000 | Redditch District Electric Traction Co . 2 e 2,000 
Crystal Electric Lamp and Rose and Bird. . 50,000 | Reynolds and Branson . errr ee абе 54,000 
Dargue Acetylene Gas and Electrical Со. ............... . . 5,000 | River Po Electric and Power Syndicat .. 10,000 
Davey, Paxman and Со....................................... ИРЕ 250,0С0 | Rochdale Electric Co q . DEM SU "s 5,000 
Deep Leads Electric Transmission Co.................. "nn 20,000 | Royston (James), Son and Coo . 50,000 
Dennelle айй Co» oie bores: аана esis e vp v add 10,000 | Salmony (Н. M.) and Со. ............................«. e . . 25,000 
Denner (Ernest G.) and Co.. „ 5, C0 | Sandgate and Hythe Electric Co . . 1,000 
Direct Telephone Exchange Syndicate .............................. 5,000 | Shirras, Laing and Co t RU 30,000 
Doe Portable Electric Light and Power Syndicate 40,000 | Simplex Steel Conduit Co . ———Á— E 10,000 
Douglas Sinclair and (ooo 50,000 | Smith (F. W.) and Co . . . 5,000 
ii! оаа уки toma а 750,000 | South American Electric Co..... . . . . . . . . . . . . 100,000 
Dowsing Radiant Heat Со................................................› 12,000 | Sphere Lighting Co [ [ n . . 12,000 
Drake and Gorham Electric Power and Traction Co. ............ 250,000 | Stiens and EarluꝛiuwPᷣUP . Qͥ: зз 20000 
Drake & Gorbam Electric Power and Traction (Pioneer) Synd. 20,000 | Suffolk Electricity Supply Со......................... ERA sesse 1000 
Drummond Art Metal Work w wt h(IᷣH([ F .. . 4 5,000 | Synchronome Syndicate —ꝓw tt . . . . 15,000 
Dutton апа d gdgq. енй на АЫ 21,000 | Telegraph Manufacturing Cboꝛꝛ . 200,000 
Edison-Bell Consolidated Phonograph Co. ........................... 110,000 | Telephone Construction Co .............. eene 20,000 
Edison Gower-Bell Telephone Co. of Europe . 75,000 | Tourtel Manufacturing Co. ....................... quereris teas — 18,000 
Electric Installation Со. ............................................... 100,000 | Twickenham Electric Light and Power Co. ........... 25,000 
Electric Lamp Supply Coo e N 10,000 | e ,,. y 25,000 
Electric Light and Power Co e 6,000 | United Ordnance and Engineering ( ooooꝛꝛuꝛ . 000 
Electric Lighting and Fittings Corporation ........................ 50,000 | Universal Electrical Advertising Syndicate 20,000 
Electric Power Co. of Santiago de Chili 1,200,000 | Urban Electric Supply Co. . . . . 100,000 
Electric Railway and Tramway Carriage Works .................. 150,000 | Veale and Co. o MR M ‚000 
Electric Royalties Syndicate . ã 10,000 | Vice Versa Portable Electric Lamp Syndicate 40,000 
Electric Supply Co. of Western Australia . 100, 000 | Volenite ............................. 3 ЖООГО 80,000 
Electric Works Co . . q 10,000 | Wenlock Electrolytic Co . . eee EON 120,000 
Electrical Inklees Printing Syndicate . — вве 70,000 | Werner Cadmium Electric Accumulator Syndicate 6,000 
Electrical Inventions Manufacturing Co ........... 5,000 | Western Canada Telephone Со. o U . . . . 60,000 
Electrical Power Distribution Co . . . ‚200 | West Kent Electricity Supply Co. . . . .. .. 20,000 
Electrical Thawing Syndicate. . . 25,000 | Whitstable Electric Light and Power Co. .......... e 5,000 
EF,... ОЛЫК ЕИ 51,000 | Yarmouth (I. W.) Electricity Supply Со, ........................... 6,000 
Electro-Smelting Co. ............ eese ennt . ⁊ . 10,000 
Ellis (H. G.) and Co. ........ aides eee E Rt: — УНУТРА " 15,000 
сав ше ы ЫН ЫЫ VA А 95050 
nglish De Lval Steam Turbine Co — . . . ; І 
Frank Suter and Coo ИЕ Р" 20,000 PUBLIC COMPANIES WOUND UP, DISSOLVED 8с, 
Freudenberg's Automatic Telephone Syndicate . 10,000 IN 1898. 
. e Syndicate . , 41800 
neral Water Power Со. ........................ rm 1 ‚ . NA : 
Glover (W. T.) апа Co-uu——2————————2—ꝗůõÆ 200,000 | Тһе following are amongst the principal electrical and eng" 
Goodman (J.) and Co . . . . nnn 7,000 | neering limited liability companies which have been woun 
1 and Wishaw Light Railways Co . . . . 20,000 | up (either voluntarily or compulsorily) or dissolved during the 
Hart Accumulator Со. ылышы 040000 | Past year. Тһе asterisk denotes that the company was wound 
Hart Secondary Battery Syndicate ree ; 5,000 | UP by order of the Court :— 
Heswall Electric Light Co. . . . . 1,500 *Apostoloff Automatic Telephone Parent Syndicate. 
Highland Water Power Syndicate 20,700 *Ariel Arc Lamp Syndicate. 
iram S. Maxim Electrical Corporation ............................. . 250,000 Automatic Electric Sign Co. 
Hiram 5. Maxim Elec. Light. and Engineering (Pioneer) Synd. 10,000 Automatic Fog-Signalling and Railway Appliances Syndicate. 
Hirst (A.) and Son. . C 5,000 B. C. Electric Syndicate. 
Hodges and Todd ......... 2232 ⁵⁵⁵⁰0 ß 25,000 Bedford Electric Light C», 
owell's “Simplex” Anti-Inductive Telephone Syndicate 12,000 British Canadian Development Syndicate, 
mperial Tramways Co. ...... КТК cores РРР ИТА 500,000 British Electrozone Corporation. á 
Iinprovéd Telephone Patente LL (ÓÓ . e 300,000 British Horseless Carriage and Motor Cycle Co, 
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British Hydraulic Jointing Co. 

Canterbury Electricity Supply Co. 

„Cox Thermo-Electric Co. 

Electric and Automatic Engineering Co. 

Electric Coal- Cutting Contract Corporation. 

Electric Gueat Call Co. 

Electric Light Regulating Syndicate. 

Electric Time Distributing and Clock Co. 

Esson Motor. 

Globe Electrical Advertising Syndicate. 

Harp Arc Lamp Syndicate. 

Improved Electro Plating. 

J. Goodman and Co. 

John Dewhurst and Sons (Sheffield). 

John Haynes Lighting Co. 

Jones Bros. and Co. (Birmingham), 

Knoeferl-Bonn Dental and Electric Manufacturing Co. 

London Light Railways Construction Co. 

*London-Provincial Electrical Co. 

Manchester Suburban Electric Supply. [rators. 
National Co. for the Distribution of Electricity by Secondary Gene- 
Pioneer Syndicate of the Capital and Counties Electricity Supply Co. 
Randall’s Phonautograph Co. 

Silicon Electric Lamp Syndicate. 

Taylor and Tucker Art Metal Co, 

Times Electric Lamp Co. 

Town and Village Electric Light and Power Co. 

United Ordnance and Engineering Co. 

West Australian Electrical Trunk Power and Lighting Co. 

Western Canada Telephone Co. 


The following companies have been voluntarily wound up 
for purposes of reconstruction :— 


British Incandescent Electric Lamp Co. 
Carbon Syndicate. 

Chamberlain and Hookham. 

Coventry Electric Tramwaya. 
Cowper-Coles Zinc Extraction Syndicate. 
Crystal Electric Lamp Co. and Rose and Bird. 
Dutton & Co. 

Great Horseless Carriage Co. 

Imperial Tramways Co. 

Pearson's Automatic Fire Indicator Co. 
Telegraph Manufacturing Co. 


CORRESPONDENCE. 


—— — 
DR. LODGE'S SOUND-BOARD TELEPHONE. 
. TO THE EDITOR OF THE ELECTRICIAN. 
Sia: In the talking and singing experiment which I showed 
to the Institution of Electrical Engineers on December 8th, I 
did not make it clear whether or not I was using any of the 


magnifying telephones that were on the table in addition to 


the sound-board telephone. In answer to inquiries, will you 
allow me to say that I was not. There was no magnification 
in the case. The speech currents were taken direct round the 
little coil attached to the deal board and suspended in a 
magnetic field. And only one such coil was in that instance 
used. The articulation of a sound-board telephone can be 
decidedly good as well as loud, and there need be no nasal 
twang such as is caused by a resonant trumpet or cone.— 
Yours, &c., | OLIVER J. Lopdk. 


THE PAST YEAR'S WORK. 


er — 


We have received a number of reports relating to the past year’s 


work in the electrical industries of a uniformly satisfactory character: 


as to the bulk of orders, and optimistic as to the outlook for the 
current year. In several cases reference is made, we are glad to 
find, to a hardening in the prices ruling for heavy machinery. 
There is no doubt that, in this branch of electrical engineering 
work, competition has in the past decade been unduly keen and 
prices unduly cut. The following notes are extracted from reports 
received :— 

Crompton and Co. (Limited). During 1898 this firm has greatly 
developed its bare copper main system for electricity supply, the 
improvements in installation, &oc., rendering it suitable for systems 
of supply at 440 volts across the outers of the three-wire system. 
Large orders received include the Corporations of Manchester, 
Edinburgh and Aberdeen, and the companies at Westminster, 
Harrow, Northampton and Hove. Amongst the municipal under- 
takings which have been supplied with Crompton plant are West 
Hartlepool, Canterbury, Stockport, Southampton, York, Gloucester 
and Wimbledon; and extension orders have been received from 


Northampton, Yarmouth and“Hove. The light and power works 
for Calcutta, under equipment by Messrs. Crompton and Co., have 
during the year made good progress, and it is anticipated that a 


| supply of current will be available in February. The arc lamp 


department has been very fully occupied, orders having been 
received from West Hartlepool, Llandudno, Glasgow, Edin- 
burgh, Canterbury, Leith, Lincoln, Islington, St. Pancras, .Tun- 
bridge Wells, Aberdeen, Dundee, Southampton, York, Barking, 
Plymouth, Coventry, Bury, Carlisle, Barrow and  Caloutta. 
The trade in electric motors driven from central supply stations 
has, the report continues, made rapid progress, and this class of 
work has kept a considerable portion of the Chelmsford works very 
fully occupied. The manufacture of electric heating apparatus 
shows a steady increase, mainly owing, Messrs. Crompton consider, 
to the fact that this apparatus as now manufactured is very trust- 
worthy. A fruitful cause of failure and annoyance in past years 
has been the liability of the apparatus to breakdown from acci- 
dental overheating by the users, but this liability has now been 
overcome, with the result that largely increased orders are 
being placed. 


G. Е. Belliss and Со. (Limited). —This firm forward a long list of 
corporations and companies who have been supplied with Belliss 
patent quick-revolution engines for electric light, power and trac- 
tion work. The list includes a number of governments and 
shipping companies, &c., the orders in these cases being the supply 
of engines for ship and yacht lighting. The illustrations accom- 
panying Messrs. Belliss’ report show an installation of six sets 
supplied to the Charing Cross and Straud Corporation, who have in 
all 12 sets of these machines in use. Another illustration shows 
the engines for the Waterloo and City Electric Railway, supplied 
this year, numbering віх 350 в н.р. engines in combination with 
Siemens dynamos. At the Croydon Corporation Electricity Works 
there are three 250 and two 350 B. H. P. sets of Belliss engines sup- 
plied to the order of the B. T. H. Co. At the Chester station 
there are 335 B.H р. and two 450 н.р, engines supplied to the order 
of Messrs. Thomas Parker (Limited) The general report of this 
firm is that the outlook is satisfactory. E 

Blackman Ventilating Co. (Limited) —This Company report that 
business in electric fans and motors is steadily growing, the new 
enclosed motor type being especially popular. The Company have 
largely extended their works and are putting down special plant 
for dealing with the extended demand. It is somewhat remarkable 
that even larger orders for this useful type of electrical apparatus 
are not forthcoming, as there is no doubt that, in crowd ‘works 
and buildings, the electric fan is a great boon, and is, or might be 
made, an important factor in the day load of many stations. 
Amongst the contracts carried out by the firm during 1898 паз зе 
mentioned the Britisli Museum, the Midland Railway Co.’s hotels, 
the Bank of Englard, the Birkbeck Bank, Bankers’ Clearing 
House, the Junior Constitutional, Naval and Military, National 
Liberal and other clubs, and the offices of the Royal Exchange, 
Phoenix and other insurance offices, besides a number of well-known 
hotels and important industrial works in different parts of the 
country. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. К. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 


‘ ELECTRICAL TESTING FOR TELEGRAPH ЕясікЕквя.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph eer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of кош applied to electrical lines in general. 
The Author ho that, besides Telegraph and Telephone Engineers, ib 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different d in which the various meth 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 108. 6d., post free; abroad 118, 


"SUBMARINE COABLB-LAYING AND REPAIRING.”—By Н. D. Wilkinsor, 
M. I. K. E., &., fully illustrated; price 12а. 6d. 

«Тнв STUDENTS’ GUIDE TO SUBMARINE CABLE TEsTING.”—A new work 
by Messrs. Н. К. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 68. net; abroad, бв. 3d. This work is intended to serve as & 
guide to operators already in the tel ph service, and to those who desire 
to enter that service. e t cable оо ies now insist that their 
operators and probationers в е certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

“PpacricAL NOTES FOR ELzorRICAL STUDENTS."—By Messrs. A. Е. 
Kennelly and Н. D. Wilkinson. Price 6s, 6d., post free, — 
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 Етлютво-Онимтвтат."-Ву Dr. G. Gore. Third Edition. Price 38, 
post free, | 

"ErRorRü0 Motives Pow,“ by Albion T. Snell, contains the 
latest information respecting the application of electric pes. fo mining 
=~ general pomor a eg sion У э | ше a the aut п n 
much experience, ө is well prin on paper, and contains 
230 illustrations. Price 10s. 6d., post free; abroad, 11s. | 

* WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPAOR WITHOUT WIRES 
BY ELxOrRIo Wavzs.”—By Dr, O. J. with many original illustra- 

ions. Enlarged Edition, 28. 6d. net, 2s. 9d. post free, 

‘ LABORATORY NoTES AND Fokus.“ With the above title we have ready 
the New Edition of a- set of 40 Elemen and Advanced Exercises for 
De іп Hlectrical Engineering classes, ese have been 
Dr. J. A. Fleming, and will be found of % service to Teachers, Demon- 
strators and Students, The object of this series is the saving of the time 
of the Teacher and his Assistante, and to serve as а record of the work done 
by the Student. Each Form is supplied either singly at 4d., or За. 6d. per 
dozen net; in sets of any three, 18. net; or the set of Twenty Elementary 
or Advanced) Exercises сап be obtained, price 5e. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth ‘case, ‘price 12s. 6d.'net. Strong portfolios бап be had, price 1s. each, 

NOW BEADY.—Tho cheaper edition of Dr. J. A. Fleming's “Electrical 

h have been prepared 


ae ee S Di ren І set for use at the day 
and evening classes at many of the téchnical institutes. ese new F 
N соу Пощ a Mene исо! seb in Бев printed on smaller an 
With less space bulated records, i 
the price of the original c. bor perc UM ee 


“ТИВ INCANDESORNT LAMP AND ITs MANUFAOTURR."— This boo written 
ые Gilbert B, Ram, is now ready. - Price 7s. 6d. ; abroad, ca СЫ 

B STEAM ENGINE INDICATOR AND INDICATOR DrAGRAMS,"— Edited 
meni as by W. Worby Beaumont. Price За, 6d., post free. 

„Тип ABT OF ELEOTBOLYTIO SEPARATION OF Mutais.”—A second issue 
of Dr. Gore’s book із now ready, price 10s. 6d., post free. $ 
~. TEB МАМОРАОТОЕВВ or ELEorRIo LiGHT. OARBONS.” — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated. 
vane bul post free, 1s. 9d. e 

| IBLIOGRAPHY OF X. Rar LITERATURB AND RESEARCH, 1296.97." 
A valuable, up-to-date compi lon. Being an attempt to classify the 
data relating to X-Ray work.. This work contains a quantity of general 


as well as special information u the whole subject of electrical 
discharge research Price 5s., post ш. Айс. De. 8d. : 
" LocaLmATION or КАШТЫ Ін ELEOTRIO LIGHT Mams.“— By Е. О. 


Raphael. Price 5s., post free; abroad, ба, 6d. on a tion, 

' ELgOT: IINEERING FORMULAE," а pocket-book, by Messrs. W. 
веша and Н. М. Kilgour ; price 7s. 6d. ; by post, 7s. 9d. и 8а. А 
fine rgo papèr edition with wide i Ок notes can also be supplied. 
Price 70а. ; post free, 18s. ; abroad, 13a. d. New Edition in the press. 


^ THE ALTERNATR CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. RS. N Edition, | Price 198. i 
Vol. IL, price 18а. 6d. post free, is also ready. M кы а 


“S ELEOTROMAGNETIO THEORY."—By Oliver A isid ‚ L, pric 
12s, 6d. ;. post free, 133. " er „Heavisi " Mc: i к 
“ ELeorRIo LAMPS AND ELEOTRIO LIGHTING," Prof. J. A. Flemin $ 
M.A., P. Se, F.R.S., is handsomely bound, and full of original illüstra- 
tions, designs, initials, &o. Price 78. 6d., post free. La M 
yu Pene шин e Тау Жыр T ТЫЫ, 
e ГЫ pet | B e " t 3 
2s. 9d. Single Primers, 3. gach, port Hes. í И 


Fe ee deii es ао 50 rr. 1 iet 
e - 
full-page tables, 80e. Dos » 99 pages, page 


«рвом ARMATURES AND COMMUTATORS, " by Mr. F. Marten Weymouth, 
Prospeotus on application, 

In POTENTIONETER AND ITS ADJUNOTS": 
Electrical Measurement.—By W. G. Fisher, 
post free; abroad, бв, 6d, Di post free. 

“Morva Ротив лир G 
E. Tremlett Carter, О.Е. 
18s. 6d.' Prospectus post 


A Universal 8 
Fully illustrated. Pri 


of 


BARING FOR ELmOTRIOAL MAOHIVERY.”—B 
СЕЕ Price 12s, 6d., post free; abroad 


= IN THE PRESS, 
' Tum ErgorRIO Аво.”—Ву Mrs, Ayrton. 


“Tug MANUFACTURE OF 
By Franois Jehl. 


“ ELECTROMAGNETIC Тнковт.” By Oliver Heaviside, Vol. II. 
wo BATTERIES, THEIR Design AND MANUFACTURE. "—By E. J. 
e. ; — 
oper. 


* PRACTICAL .IELEPHONY."— By Dane Sinclair and Е. О, Raphael. 
„THE ELECTRICIAN? WIREMAN’S Роскет-воок,” 


"The Electrician” Electrical Trades’ Directory and Hand- 
book.— An important announcement in connection with the 1899 
issue of the “ Big Blue Book will be foufid in an advertisement 
on another page of the present issue, to which our fteaders will 
please refer. ` Е 


THE ЕГЕСГВІОІАХ, 


ce 6e., 


CARBONS FOR ALL ELEOTRIOAL PURPOBES."—- 


“PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usr."— Ву W. R 


JANUARY 6, 1899. 


TENDERS INVITED. 


The Commissioners of Gotan invite tenders for the supply and 
erection of (1) water tube boilers and feed heater ; (2) engines and 
dynamos, equalising transformer, boosters, &c. ; (3) lead-covered 
armoured cables ; (4) storage batteries ; (5) arc lamps ; and (6) arc 
lamp pillars. Specifications may be obtained from Mr. Arnot, C. E., 
79, West Regent-street, Glasgow, and tenders must be delivered 
to the town clerk (Mr. A. Macdonald), Hillock House, 752, 
Govan-road, Govan, by 23rd inst, Further particulars are given 
in an advertisement on another page. | | 

The Corporation of Lowestoft invite tenders for the supply and 
erection of the following plant :—(a) boilers and fittings, econo- 
misers, feed pumps, &с.; (b) pipe work, &c., for engine and boiler 
house ; (c) steam dynamos and motor boosters ; (d) storage bat- 
teries; (e) main switchboard and connections; (f ) overhead 
travelling crane ; (у) underground mains and conduits, road work, 
&о. ; (^) arc. lamps and posts; (i) station lighting. Plan, &c., 
may be obtained at the offices of Mr. W.C. C. Hawtayne, consulting 
engineer, 9, Queen-street-place, London, E.C., after 16th inst. 
Further particulars are set out in an advertisement elsewhere, and 
teuders must be addressed to the Town Clerk, at the offices, 115, 
High-street, Lowestoft, by noon of Feb. 6. | 

The Southampton Corporation invite tenders for the supply of 
transformers and fittings. Specifications, &., can be obtained at 
the office of the town clerk (Mr. George B. Nalder) or at the offices 
of the engineers (Mesars. Kincaid, Waller and Manville), 29, Great 
George-street, London, S. W. Further particulars are given in an 
advertisement, and tenders must be sent to Mr, N alder, Municipal 
Offices, Southampton, by 2 p.m. on the 16th inst. | . 

The Edinburgh City Council require tenders for the supply of 
switchboards and boosters for their Macdonald-road electricity 
station. Tenders to Mr. Thomas Hunter, W.S., City Chambers, 
Edinburgh, by Jan. 9, and not Jan, 2 as previously announced. 


The Glasgow Corporation invite tenders for providing and erecting 
generating plant at one or other of their new electricity works, 
including two 200 1H P, two 400 г.н.р., three 1,100 I.H.P. and 
two 2,200 1: P. engines, with dynamos and condensing plant. 
Tenders to town clerk (Sir J. D. Marwick), City Chambers, 
Glasgow, by Saturday, Jan: 21. 


The London County Council invite tenders for four continuous- 
current dynamos, one motor generator, two switch-boards with 
switches, measuring instruments and other work required for 
the proposed Victoria Embankment electric generating station. 
Tenders, addressed to Mr. C. J. Stewart, to the County Hall, 
Spring-gardens, S. W., by 10 a.m., Jan. 31. 

The London County Council also require tenders for the erection 
of four gas engines at the proposed Victoria Embankment electric 
generating station. Tenders to the clerk by 10 a.m., Jan, 31. 


1 2 


The Gas committee of the borough of Rochdale require tenders. 


for the erection of electricity station buildings. Tenders to town 
clerk by Jan. 17. 


The Shanghai Council invite tenders for a concession, for a 
period of thirty years, for the exclusive right of establishing and 
working a telephone system in Shanghai. Particulars of Messrs. J. 
Pook and Oo., 8, Jeffrey’s-square, London, Е.С. Tenders to Mr. 
J. O. P. Bland, Shanghai, by noon of March 31. a | 

The Shanghai Council also invite tenders for a concession for 
constructing and working about 23 miles of electric tramways 
on the trolley system. Particulars from Messrs. John Pook and 
Co., 8, Jeffrey's.square, London, E.C. Tenders to Mr. J. О.Р. 
Bland by noon of March 15, 1899. 


TENDERS RECEIVED AND ACCEPTED. 


The Bolton Town Council have accepted: the following tenders :— 
Hicks, Hargreaves & Co. for three Lancashire boilers, with acces. 
sories, water-feed, blow-off, and drain pipes ; Musgrave & Sons 
for steam exhaust pipes, &c. "OL : 

The Museum Committee of the Bristol Corporation has aocepted 
the tender of Messrs. Mendham and Co. for. the extension of the 
electric light into the curator's department in the Bristol Museum. 


The Leeds Tramways Committee have accepted the tender of 
W. T. Henley's Telegraph Works Co. for cables, &c:, for the 
electrical equipment of the Headingley, Chapeltown and Hunslet 
Tramways, at £8,966. The tender of Messrs. Greenwood and 
Batley for switchboards, boosters, &c., has also been accepted 
at 25,330, The Council on Wednesday accepted the tenders of 
Messrs, G. E. Belliss and Co. for the supply of two 1,000 в.р. 
engines at £6,150 and £6,000 respectively, and of Messrs. 


at £6,278, and for four superheaters at £648, was also accepted. 
. The National Electric Free Wiring Co, has secured the Contract 


Daniel Adámson and Co. for the supply of four boilers, pipes, Soy 


for the. complete incandescent and arc lighting of tha Preston | 


, Electric Railway and Tramway Carriage Works, Preston. The order 
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for the complete plant and wiring of Messrs. Welch, Margetson 
and Co.’s premises in Long Lane, Bermondsey, has also been 
laced with this Company, which is also carrying out the electric 
lighting of the Cooper School of Art, Canterbury, and the 
installation of electric motors a& Messrs. Lovibond’s brewery, 
Greenwich | EP | 

The Stirling Police Commissioners have provisionally accepted 
tenders for the erection of the electricity generating station. The 
tota! amount of the accepted tenders is slightiy over £3,000 

The Belfast Corporation have accepted the tender of Measrs. 
1 and Platt for the supply of four 400 kw. steam dynamos at 


APPOINTMENTS VACANT AND FILLED. 


The Bristol Corporation require а station superintendent for 
their electricity department. 
cations to the city electrical engineer (Mr. 
Temple Back, Bristol, by Jan. 10. „ оз 

The Lighting Committee of the Shrewsbury Corporation require 
an electrical engineer and manager for their electricity works. 
Salary £250 per annum. Further particulars are set out in an 
advertisement elsewhere, and applications must be sent to the 
town clerk (Mr. H. C. Clarke) by 12th inst, 


Two assistant engineers are required at the Hanley electricity 
е Applications to Mr. С. A. Cowell, Town Hall, Hanley, by 
1060 inst. | 


A stoker mechanic is required by the School Board for London 
for the training ship ** Shaftesbury ” off Grays, Essex. Particulars 
of salary, &c., will be found in an advertisement, and applications 
have to be sent in to Mr. A. E. Garland, School Board Offices, 
Victoria Embankment, London, W.C., by noon of Jan. 11. 


A competent man, experienced in installation of engines and 
machinery, to take charge of contract work and to act as resident 
engineer, is required by the British Thomson-Houston Co. See 
advertisement. | 

Àn engineer, capable of looking after gas engine, dynamos and 
storage cells, is required for the Manchester Municipal Technical 
School. Applications to the director (Mr. J. H. Reynolds) See 
advertisement. | 7 

The Electric Lighting Committee of the Portsmouth Corporation 
are prepared to take pupils with a mechanical training. Particu- 
lars from the superintendent (Mr. E. Price), Corporation electricity 
works, Portsmouth. See advertisement. 


Faraday Proctor), 


Mr. H. M. Hardin „of the London Electric Supply Corporation, 
has been appointed elcctrician-in-charge at the Hammersmith 
Vestry electricity works. 


Mr. H. W. Miller, who has resigned the position of engineer and 
an appoint-. 


manager to the Guernsey Railway Co., has accepted 
ment with the British Thomson-Houston Co. 


BUSINESS NOTICE. 


Mr. W. К. Cassels has retingd from the managing directorship of 
the River Plate Electric Light and Traction Co. (Limited) and Ihe 
position will in future be filled by his brother, Mr. Frank Cassels, 
technical director of the company. d 

Mr. George W. Webb has been appointed sole London repre- 
sentative for Messrs. H. W. Sambidge and Son, electric light 
fittings manufaoturers, Birmingham. | . 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Creditors of the Lamina Accumulator Co. have expressed sur- 
prise that no intimation has been made to them of the appointment 
of a receiver and manager. It is explained that Mr. R. Rabbidge, 
of 28, Poultry, E.C., the receiver, has been appointed by the Court 
of Chancery on behalf of debenture holders for between £700 and 
£800. Mr. Rabbidge expects to get the matter settled directly the 
Courts open after the present vacation, meanwhile the business is 
in temporary suspense." The only hope creditors have of any 
division of assets in their favour is the sale of the Company’s under- 
takings and patents as а going concern. General creditors will be 
notified of the result of the action in the Courts as soon as possible. 


The creditors of І. V. Riley and Co. met at the Guildhall 
Tavern, London, on Wednesday, to discuss the proposal made by 
the debtor for a composition. A letter was read from the solicitors 
of Messrs. Johnson and Phillips notifying that, as no satisfactory 
guarantee for the proposed composition was forthcoming, proceed- 
ings would at once be taken to issue judgment and execution. 
The liquidation wil], therefore, take the usual course, the debtor 
filing his petition. 

The adjourned petition for the winding-up of the Mannesmann 
d Co. (Limited) will be heard on the 11th inst. in the High 

ourt. 


Salary, £176 per annum. Appli- 


À meeting of the Station Indicator Co. (Limited) will be held at 
90, Moorgate-street, E.C., on Feb. 6, to receive an account of the 
winding-up. | | 

Mr. F. W. Davis, 95 and 97, Finsbury 
has been appointed trustee in the ban 
engineer, St. Peter-street, Maidstone. 


vement, London, E.C., 
ptey of Thos. King, 


Sale by Auction.—Meesrs. Fuller, Horsey, Son and Cassell 
will sell by auction, at the Mart, Tokenhouse-yard, London, E.C., 


on the 25th inst, at noon, the Bravington Engine Works, 


Bravington-road, Paddington, London, W. ; also the whole of the 
modern plant and machinery at the Works, The premises are 
held on lease for 21 years, and are suitable for the business of 
electrical engineers, scientific instrument makers, &. Further 
particulars are set out in an advertisement elsewhere. | 
Plant for Sale.—Messrs. Furber, Price and Furber announce in 
our advertisement columns that they will sell at the auction rooms, 
77, Chancery-lane, London, W.C., on Tuesday, the 10th inst., at 
noon, а quantity of electric lighting plant. Catalogues may be 
obtained from the auctioneers, Warwick-court, Gray's Inn, W.C. 
A Caution.—We understand that electrical engineering con- 
tractors and engineers generally have recently been given a call 
by a man soliciting guinea subscriptions for a presentation portrait 
in oils of Mr. Robert Hammond, and we are informed that the 
names of a considerable number of firms are shown on the list 
which the man presents for inspection, it being a condition that an 
artist's proof shall be given to each subscriber. Not long since 
the name of Mr. J. W. Swan was used in a similar canvass, and we, 
therefore, thought it desirable to inquire of Mr. Hammond whether 
this man has been authorised to collect subscriptions for the object 
mentioned. Mr. Hammond informs us that he knows nothing of 
the pro presentation, and that he has not sat for a portrait in 
oils. He, however, adds that some time ago he consented to an 
enlargement being made from a portrait of his by an. artist 
unknown to him, and it is possible that an attempt is being. made 
to sell such enlargements under a bogus presentation scheme, 
just as the attempt was made in the case of Mr. Swan's portrait. 


Ambroin. —Messrs, Estler Bros., of 27,Leadenhall-street, London, 
E.C., forward some particulars of this insulating material, the good 
qualities of which have led to its adoption by many of the leading 
electrical manufacturers in this country. It is well known that, on 
the Continent, ambroin holds an important place in the limited list 
of really effective insulating materials. Ambroin is composed of 
fossil copal (which, having been subjected to the action of the-atmos- 

here and water for centuries, no longer contains any substances 

iable to decay) and silicates. The silicates are thoroughly 
saturated and mixed with the copal by a patent process so that 
their capacity for absorbing moisture js entirely destroyed. . There 
ig no sulphur or other oxidising substances, and it is weatherproof. ` 
After being subjected to pressure, ambroin does not undergo 
variation in volume, so that the most complicated pieces can be 
accurately moulded without the necessity of subsequent machining. 
This is of special importance where the insulation oonsists of 
several parts, as all the parts are interchangeable, and the parts 
particularly subjected to woar are easily replaced. Sorews can be 
moulded in ambroin, which is being largely used for the insulating 
parts of dynamos, motors and transformers, and also for accumu- 
lator boxes, switch bases, resistance plates, fuse boxes, &c. 


Battery Hydrometers.—Mr. James J. Hicks, of Hatton Garden, 
London, E.C., forwards latest particulars of the Hicks patent battery 
hydrometer, which is now extensively used in the science classes 
at South Kensington, and by many of the leading scientists. The 
largest form of this hydrometer has a hooked top, so that it 
may hang inside the accumulator. It has four differently coloured 
beads in the tube, indicating different gravities, and the correct 
gravity is shown on the bead which floats nearest the centre of the 
tube. A somewhat smaller and cheaper form of the same instru- 
ment, loaded with shot at one end, and made to float in the 
battery, is in extensive use by electric battery makers and supply 
companies. Other forms are made, all of which, it is claimed, 
differ materially from other hydrometers and provide an open 
scale, which renders easy absolutely accurate reading. 

Prepayment Meters.—We have on a previous occasion referred 
to the merits of the Long-Schattner prepayment meter, and we 
have to acknowledge receipt of a circular setting out some of the 
advantages which Messrs. Schattner and Co., of Timberhill, 
Norwich, claim for this instrument. Copies of the circular can be 
obtained by the trade on request. ^ 

Rawhide Leather, &c.—Mr. S. Schreiber, of 8, Victoria- 
avenue, London, E.C., who is general European agent for the 
Chicago Raw Hide Manufacturing Co., forwards particulars of the 
Company's specialities, which include machine belting, ropes to 
any thickness for the transmission of power, sewing and lashing 
laces, packing for hydraulic presses and machines, pinions for 
noiselees gear, and other important industrial purposes. The 


1 particulars received include instructions how to use these goods 
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to the best advantage, and the size and prices at which the articles 
manufactured by the Company are supplied. 


The Ediswan Catalogue.— An advance portion (Section 
VL) of the complete Ediswan catalogue is to hand this week, 
and merits a much more complete review than space at 
our command will permit us to give. In commenting upon the 
general excellence of previous sections of this bulky tome we have 
had occasion to offer a hearty welcome to the conspicuous care and 
judgment observed in the arrangement of the book. The Ediswan 
Co., perhaps toa larger extent than any other trading conoern in 
the electrical industry, and by reason of its immense manufacturing 
and supply business, both home and export, was early in the field 
with exhaustive publications of this character.; and it is, perhaps, 
for this reason that the company continue to rely mainly upon the 
wood engraver for illustrations rather than the direct photo process 
method. It is this latter method, however, that we strongly com- 
mend for catalogue work, because, although the wood engraver's 


Ediswan Fittings (Catalogue Figs. 3,459 and 3,667). 


work is, as is clearly shown by the catalogue under notice, sharper 
and much more clearly defined, there are many advantages in the 
absolute facsimile to the actual goods which the photo process 
method secures. 

catalogue. This 
to offer upon a work which gives evidence on every page of 
careful thought and arrangement. 
runs may read, and the buyer is afforded every help in selecting 
from one of the largest stocks of electric light fittings of every kind 
offered by any manufacturing firm in the world. The catalogue 
opens with a commanding list of agents who handle the company’s 
goods in all parts of the globe, and while the Ediswan Company in 
this way keeps its well-known manufactures and its even better- 
known name prominently before the world’s buyers, it need have 


This is very well shown on page 65 of the 
is the only word of criticism we have 


There is no crowding ; he who 


Ps . Ai 
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no fear of competition, however keen —and we fully recognise that 
in this particular branch competition is keen. The catalogue has a 
smart appearance and is tastily printed, and from every point of 
view is a credit to the officials responsible for its production. There 


are a hundred ‘illustrations worthy of inclusion in this notice, but 


it must suffice if we show two examples which strike us as being 
particularly good specimens of the metal workers’ art, as well as 
being typical of very useful and ornamental classes of electric 
light fittings. | 

The Edison апа Swan Co. have recently laid down further 
special. plant to enable them to cope with the increasing demand 
for the new type F instruments, recently introduced. The com- 
pany are holding large stocks of all standard ranges. Voltmeters 
in six different ranges between 20 and 160 volts and ammeters in 
five different ranges between 4 and 110 amperes are stocked at 
low prices. 


British Goods for Far Eastern Markets.—We have received 
from the Eastern Press (Limited), of 3, Chancery-lane, London, 
E.C., a copy of the current issue of the Japanese and English 
Journal of Commerce. This journal was established in 1892 in the 
light of suggestions repeatedly made by consuls abroad that English 
manufacturers should appeal to Far Eastern buyers in their own 
langusge. The journal is printed throughout in Japanese, and is 
a very creditable production. The contents include a number of 
articles of industrial interest, mainly in relation to the world's 
trade generally and in its relation to Eastern markets particularly. 
From the same publishers we have received а copy of the Cainese 
Journal, prepared on similar lines and also produced in London, 
and which circulates throughout China. Both publications are 
issued quarterly, and serve a very useful purpose. 


Calendars, &c.—Messrs. W. Н. Willcox and Co. issue а large 
quantity of circulars and stationery in connection with their well- 
known engineers’ stores and general supplies, and amongst several 
of these just to hand is a useful pad calendar, upon each sheet of 
which is illustrated a number of the firm’s specialities.—Messrs. 
Hodges and Todd, Limited, forward a neat and useful hanging 
month-by-month calendar for 1899.—Messrs. Croggon and Co., 
Limited, have sent a handy-sized office calendar, illustrating a 
number of their special manufactures.—From Messrs. J. H. 
Holmes and Co. comes a calendar blotting pad. 


The “Engineering Magazine."—The January issue of this 
magazine contains articles on The Relations of the United States 
to their New Dependencies,” by Capt. T. A. Mahan ; The Engi- 
neer and the Policy of Imperialism,” by C. B. Going; "The 
Fighting Engineers at Santiago," by A. Warren ; ** Machine Shop 
Management in Europe and America,” by Н. Е. L. Orcutt; 
„Equipment, Management and Economic Influence of the Ship 
Canal,” by W. H. Hunter; ‘‘The Buildiog of Oxford, from au 
Engineer's Point of View," by J. W. Parry; Machinery and 
Power Applications in the Lumber Industry," by Wm. Adams; 
„The Evolution of Safety in Railway Travel,” by Ch. Hansel; 
* Mining the Iron Ores of Arctic Europe," by D. A. Louis ; and 
** The Commercial Aspect of Electric Lighting in Great Britain," 
by Robert Hammond. The Review of the World's Engineering 
Press is also given. Copies of this number can be obtained at the 
offices of The Electrician, 1, 2 and 3, Salisbury-court, Fleet-street, 
London, E.C. | 


* Cagsier's Magazine.”—The January number of this magazine 
contains articles on ‘‘The Electric Motor for Small Industri 
Purposes," by Alfred H. Gibbings; Block- Setting Titan Cranes,” 
* Ap Early Locomotive,” Aristotle and Modern Engineering, 
* Subaqueous Rock Excavation without Explosives,” The Valve 
Gear of the Willans Engine,“ How the Pyramids were Erected,” 
‘‘Engine-Room Experience in War Time, and American 
Locomotive Repair Shops." 


Exports of Electrical Apparatus and Material. — The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Dec. 29 to 
Jan. 3, with the porta of destination :— 

Argentina —Rosario, £621 (including £60 telegraph material) Ausira- 
lasia— Adelaide, £1,593 (telegraph material); Melbourne, £25; Port 
Pirie, £15; Sydney, £170; Wellington, £80. Ceylon—Colombo, £89 
Columbia (Republic af) Santos, £12. Egypt— Alexandria, £17. France 
— Bordeaux, £17. Germany—Hamburg, £118 (including £110 telegraph 
material. Zolland—Amsterdam, £30. Jndia—Bombay, £24; Calcutta, 
£108; Madras, £32. Jtaly—Spezia, £548. Japan Yokohama, £520. 
Malta —£91. Norway—Christiania, £617 (including £444 telegraph 
material) South Africa—Cape Town, £58; Durban, £2,569 (including 
£2,405 telegraph material); Port Elizabeth, £155. Spain —Barcelona, 
£10. Straits Settlements—Singapore, £252 (telegraph material) Uruguay 
Monte Video, £536. West Indies —Trinidad, £70. Total (for six days 
£8,163, against £107,575 (and 3,000106: telegraph cable) for eleven days 
last year (Dec. 25 to Jan. 4), _ 
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MUNICIPAL, FOREIGN AND GENERAL NOTES. 


.Aldershot.—The District Council will consider at its next 
sitting a report from the Electric Lighting committee recommending 
that steps be taken for the erection of electricity supply works in 
the district. The estimated cost of an electricity station capable 
of supplying current to the equivalent of 6,000 8 c. p. lamps is put 
at £11,000 b the engineer, Mr. Nelson Dennis. 


American Pacific Cable Schemes.—Mr. Corliss, of Michigan, 
has introduced into the House of Representatives a bill to secure the 
laying, under Government control, of cables connecting the main- 
land of the United States with Hawaii, the Philippines, Japan and 
China. Under the bill the President is authorised to cause the 
cables to be laid, and the House is asked to appropriate a sum 
sufficient to provide for cables of a minimum efficiency of 15 words 
per minute. The cable, when completed, is, under the terms of 
the bill, to be handed over to the United States Post Office 
Department for working as part of the postal service. А tariff not 
exceeding $1 per word is fixed for private messages, and a sinking 
fund is to be formed by receipts from the cable service beyond 
cost cf operation. In connection with his bill Mr. Corliss calls 
attention to the fact that the concession obtained by Mr. Scrymser 
for landing rights for the Pacific cable at Hawaii gives the Pacific 
Cable Co. exclusive landing rights for 20 years. A bill is now 
before both Houses of the United States Legislature to provide 
for grants being made in aid of the Pacific Cable Co.’s scheme of 
$100,000 per year for 20 years. Dated Dec. 31, Reuter states that 
Secretary Hay, at the instance of the Hawaiian Commission, has 
formally expressed his disapproval of the rights secured by the 
Pacific Cable Co. as above-mentioned. 


Brierley Hill.—The District Council will oppose the application 
of the Midland Electric Corporation for power distribution. 


Bucharest.— A Belgian syndicate has purchased the tramways of 
this city for 17,500,000 francs (about £600,000). It is proposed to 
equip the lines on the overhead trolley system, and also to supply 
current for lighting. 

Bury 8t. Edmund's.— The Local Government Board have sanc- 
tioned the Town Council's modified electric lighting scheme. The 
amount proposed to be borrowed is between £15,000 and £16,000. 


Colwyn Bay.—Messrs. Lacey, Clirehugh and Sillar have been 
instructed by the District Council to prepare a scheme which will 
rovide for both public and prre electric lighting in this district. 
itherto the Council have adopted only a small scheme for lighting 
the promenade. | 


Crewe.—A Local Government Board inquiry has been held to 
inquire as to the application of the Town Council to borrow £26,000 
for electric lighting purposes. Mr. F. Cooke, the town clerk, 
said that the Corporation had secured a site for a generating 
station which the consulting engineer (Mr. B. Hopkinson) con- 
siders an extremely good and central one. The estimated capital 
expenditure entailed by the scheme is £24,198. There was 
practically no opposition. 

Derby.—The borough electrical engineer (Mr. T. P. Wilmshurst) 
has presented a report on the extension of the electricity buildings 
and the provision of additional machinery at the station to meet 
increasing demands. The estimated cost of the extensions, 
including structural alterations, is £25,000. The Electric Lighting 
committee have endorsed Mr. Wilmshurst’s recommendations, and 
advise the Council to apply for sanction to borrow the money. The 
proposals were approved by the Council on Wednesday. 

Dewsbury.—Owing to the Town Council having decided to con- 
struct a system of electric tramways, the scheme of the British 
Electric Traction Co. is to be opposed. 


Disclaimer.—We are requested to state that Major Hector 
Talloch, C.B., retired R.E., and lately chief engineering inspector 
of the Local Government Board, is not the person who was a 
Director of the West Australian Trading Syndicate, two of the 
Directors of which are under prosecution by the Public Prosecutor. 

Dorking.—The Council are about to appoint a consulting engi- 
neer for their electricity scheme, and Messrs. W. C. C. Hawtayne, 
W. Н. Trentham and J. S. Raworth have been invited to attend 
before the Electric Lighting committee. 


Dublin.—Mr. М. Ruddle, the electrical superintendent, has 
been granted a bonus of £60 for extra work ‘owing to the recent 
failure of the electric light cables. The Corporation have decided 
to apply to the Local Government Board for a supplementary loan 
of £7,000. "The estimated cost of renewing the cables and mains, 
то ag originally put at £22,000, is now found to be at least 


Dudley.—The Council on Tuesday appointed Mr. R. P. Wilson 
consulting electrical engineer, when it was decided to obtain tenders 
for electric generating plant. The Railway, Tramway and 
Electric Lighting committee have been authorised to borrow £7,500 
for the erection of a station. 


Dandee.—The Town Council have decided to extend the elec- 
tricity generating station to accommodate plant for tramway pur- 


poses. The whole of the extensions are estimated to cost about 
£15,500. 


Garston.—The District council propose to transfer their 
provisional order to the British Insulated Wire Company, who 
offer to establish electricity works in the district, and to supply 
current for private lighting at 5d., and for public lighting at 3d. 
per unit. The company also undertake to erect, in conjunction 
with the electricity works, a refuse destructor, and to burn refuse 
at 9d. per ton. The council reserve right to purchase. The 
matter is to be discussed at the next meeting of the council. 


Gateshead.—The Town Council, on Wednesday, adopted the 
agreement with the Electrical Power Distribution Co. as to the 
terms, &c., upon which the latter are to supply electric current in 
the district. 


Glasgow.—As the result of a further conference between the 
representatives of the Kelvinside Electricity Co., and the sub- 
committee of the Glasgow Corporation as to the purchase of the 
company's undertaking, the city electrical engineer (Mr. W. A. 
Chamen) has been instructed to draw up a fresh report. It will 
be remembered that the company offer to sell at £50,000. and the 
Corporation offer £30,000. | 

In a report prepared by the tramway manager (Mr. John 
Young), it is stated that the overhead system has been in operation 
for over ten weeks. A full service has been given for a portion of 
the time, and the horse cars altogether withdrawn. For the first 
few weeks, when the number of electric cars was small], and the 
service novel, the receipts per car mile were abnormally high. 
The drawings for the whole period from October 13 to December 24 
averaged 16:01d. per car mile. Taking the last five weeks, 
during whlch they might safely assume the receipts had reached 
their normal, the average had been 14:88d. per car mile. For the 
corresponding five weeks of last year the receipts from the horse 
cars was 11 per mile, but the average for the route throughout the 
period from Jan. 1, 1897, to Oct. 8, 1898, was 12°24d. per car mile. 
Taking the larger figure for the horse cars, the electric cárs show 
an increased revenue of 2:46 per car mile. It was rather soon to 
give a definite figure as to working expenses under eleotric traction, 
as the condensing plant had not yet been in operation ; but after 
including a fair sum for maintenance and renewals, it might be 
taken that the total working expenses would not exceed 634. 
per car mile. The average working expenses under horse 
traction might be taken at 64d. per car mile, although 
during the last financial year the amount worked out at 
slightly under that figure. This shows a saving in working 
expenses for electric over horse traction of at least 2d. per car mile. 
There was no doubt that even with the small power station at 
Springburn, were all the available power utilised, as it would be 
when the route to Govanhill was opened, a still larger IDE 
would be effected. The result, so far, had been an increase 
revenue of 2:644. and a decreased expenditure of 2d. per car mile, 
being a total gain of 4:644. This gain on the present mileage on 
the Springburn route (2:40 miles of double track) would amount to 
£10,000 per annum. 

The Clyde Navigation Trustees have decided to adopt electric 
lighting. At first the installation will be confined to the large open 
spaces where night work is conducted. The Trustees have decided 
to purchase the current required for the north side ; and current for 
the south side will be provided by an independent installation. 
The supply and erection of the lamps, &o., and the laying down of 
the installation will be let by tender. | 

In the report by the city engineer on the ventilation of the City 
Chambers, it is recommended that electric fans be introduced. 


Gothenburg (Germany).—In March, 1897, a committee was 
appointed to collect information, &c., bearing upon electric tram- 
ways in relation to the projected electric lines to be established in 
Gothenburg. This committee has now reported recommending the 
erection and equipment of an electric power station and electric 
tramways on the overhead system, the track to be leased by the 
existing tramways company, and the lease to be for 20 years after the 
lines are completed. At the expiration of this period the city will 
work the line after paying to the company the value of the rolliog 
stock. The Gothenburg Tramways Co. (which now uses horses) 
has been granted a concession up to 1917, and the present proposal 
is intended to be à compromise between the municipality and the 
company. Two other persons have asked for concessions to build 
electric tramways, but have been refused. Messrs. Siemens and 
Halske, of Berlin, have furnished an estimate giving the total cost 
of construction (value of sites for the buildings not counted and 
value of the old tramways deducted) at about £100,000, of which 
the city’s share would be £68,600, which includes cost of the power 

lant (£19,300). The yearly working expenses are put at £16,000. 
he proposed contract provides that the company will pay yearly 
to the city 8 per cent. of the cost of construction of the track, «с, 
(power plant excluded), 28,500. If the gross receipts of the com- 
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ny in any one year exceed £21,500 the company pays the city 
2 per cent. of the excess. The city reserves the right to arrange 
workmen’s trams before eight o'clock in the morning, and stipulates 
that passengers who have paid regular fare on one tramway line 
may continue on another by paying half fare in addition to the sum 
first paid. The work is to bein in May. 1899, and two of the 
lines must be finished before November, 1899, and the remainder. 
opened ‘for traffic by September, 1900. The railways will have а 
length of 13,347 yards, of which 13,041 yards is double track. 


Hampton.—The surveyor (Mr. J. Kemp) has prepared & report 
for the District Council, and recommends the erection of electricity 
supply works. The cost of an installation, capable of supplying 
current to about 5,000 8 c.p. lamps, is put at £14,000, and after 
allowing for sinking. fund and interest a net annual profit of 
about £120 is shown. : 


Hereford.—The Town Council reoently received 17 tenders for 
the supply and erection of electric lighting plant. As the cost of 
the generating plant and mains will amount to about £12,000 
application is to be made to the Local Government Board for 
sanction to borrow £20,000 for carrying ouf the scheme. The 
proposal to utilise water power has been abandoned. | 

Ifracombe.—The District Council have decided to engage a 
consulting engineer to advise them upon electric lighting matters, 
and more particularly as to whether the Council should engage in 
the business of electricity supply. | | | 

Leeds.—The newly appointed Electric Lighting committee 
presented their first report on Wednesday, and recommended that 
an expenditure of £16,409 be authorised to carry out extensions 
of sub-stations, and to lay mains to the Hunslet district at a cost of 
£8,408. The committee are desirous of supplying current to 
Hunslet, where a large number of big engineering works are 
established. The committee’s proposals were adopted by the 
City Council. 

The Trymweya sub-committee have decided to proceed with the 
electrical equipment of the Beckett-street and York-road sections 
of the tramways. It is hoped that these lines will be in operation 
electrically by July or August next. | Аз 

Leith.—The Council anticipate being able to supply electric 
current to private consumers next week. . ы Кый 


Manchester.—The Electricity committee have been requested 
by the €ouncil to report as to the steps they are taking for pro- 
viding the necessary electrical equipment and power to enable the 
Tramways committee to commence working the tramway system of 
the city and suburbs by electricity in 1901; and also as to the 
advantages and disadvantages of supplying current for the tramways 
at a pressure of 400 volts. 


‹ | | A | 
Oswestry.—The Oswestry Electric Lighting Company have 
oftered to light the whole of the district by ‘incandescent electric 
lamps at £3 per lamp per annum. The proposal is at present under 
consideration by the council. The company further offer to егесі 
and supply current, free of coat, for one month for four 1000 c.p. 
arcs, after which, if the lamps are required, current will be sup- 
plied at 2d. per unit. 


Paris.—The electric light has been introduced into the Chamber 
of Deputies, Paris, under the direction of the commission presided 
over by M. E. Е. N. Mascart. There are.4,610 lamps in all, 1,440 
in the various parliamentary services outeide the Chamber, 2,640 
in the Hotel de la President and the Grand Saloon, and 530 in the 
anterooms. ‘The Chamber is not yet lighted, as a new and much 
finer room is in course of construction. Gas engines are employed 
to 7 9 dynamos, and a battery of Tudor accumulators is also 
insta | | 


Postal Telegraph Olerks and their Grievances.—A petition is, 


it is stated, to be presented to Parliament setting forth the griev- 
ances under which the postal telegraph clerks of the country are 


alleged to suffer. The question of wages, compensation for partial . 


abolition of classification, insufficiency of salary increments, and 
other questions are to be placed before Parliament. The petition 
asks that a select committee be appointed to consider the whole 
question of the present and future position of the operatives. 


Redditch.—The District Council have entered into an agree- 
ment with the National Eiectric Free Wiring Co. for the wiring of 
premises in the district on easy terms. A loan of £10,911 at 
21 per cent., repayable in 25 years, has been taken up by the 
Council for electric lighting purposes. | 


Sheffield.—The undertaking of the Sheffield Electric Light and 
Power Co. was formally taken ‘over by the Corporation on 
Saturday, when a cheque for £260,000 was handed to the chair- 
man of the company (Alderman Franklin. ` ,, . .— . | 

Southport.—The Town Council have taken up a loan of £21,178 
for electric lighting purposes. gu PEDE 


2714. . “us 


Southport-Lythom Electric Tramway The Preston Town 


Council have decided to oppose the bill (ок the construction of 
inte aie 


coy 07 АР ч : 


7. 


Teddington.—As a result of a conference with a committee of 
the Twickenham District oouncil, the Teddington oouncil are 
recommended to make early application for a provisional order. 
This decision is due to an application lodged by Eimundson’s 
Electricity Corporation. x | е 

Telegraph to Klondyke — А Reuter’s telegram from Winnipeg 
announces that a statement is published that the Federal Govern- 
ment contemplate the construction of telegraph lines and a on 
road from Ashcroft. to Dawson City, a distance of 1,400 miles. 
The line, it is said, is to take the road cut out more than 30 
ago when a scheme was on foot for reaching Europe by telegraph 
through Siberia. 

Telephone Trunk Extensions.—Cirenc ester, St. Austell, Truro 
and Penzance are now on the telephone trunk line system of the 
country. | 

Tunbridge Wells.—The Town Council decided on Wednesday 
to borrow a further £25,000 for electric lighting extensions. 

Twickenham.—The District Council are recommended by the 
Lighting committee to apply for а provisional order, and to take steps 
to oppose the application of Edmundson's Electricity Corporation. 


n.--The Town Council have before them a report 
from the Electric Lighting committee recommending the erection 
of electricity supply works. The Council's consulting engineer 
(Mr. A. H. Preece) advises the adoption of the low-tension 
continuous-current three-wire system of distribution with a pres- 
sure of 440 volts between the outers. The total cost of the scheme. 
exclusive of buildings, is £30,000. 

Whitfield (Glossop).—The District Council have created a special 
committee to consider the erection of eleotricity works and the 
construction of tramways. | 

York.—The City Council have arranged with the National Tele- 
phone Co. for placing the telephone wires underground. К 

Dinner.—The head office staff of the National Electric Fre. 
Wiring ier wid dined together at the Holborn Restaurant on the 
30th ult. The chair was taken by the manager (Mr. B. H. 
Jenkinson). | | О 


— 


| PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
i$ com Jor this journal by Mr. J. C. CHAPMAN, Fel. Chartered, Inst. 
Patent Agents, оў 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. . 
. NorE.— The Specifications of Applications for Patents are not open to 
public inspection until 56856 the acceptance of the complete Specifications. 
The names within pa are those -of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 
November 27, 1898. 
24,965. G. T. Нлкснетт and Е. B. SAGE. Manchester. A new ог im- 
proved electrical resistance measuring instrument.* . 
24,982. W. R. Suirn. London. Improvements in appliances for overhead 
electric traction. 
25,009. C. Vernier. London. 
25,013. A. VosMaEBR. London. 
. electric arc lighting. 
25,025. О. BRENNECKE and I. Tımar. London. Method of heating 
electrically propelled tramway cars and other vehicles.“ 


November 28, 1898. У 


25,051. C. A. GILLESPIE. Glasgow. Improvements in or relating to com- 
.  , bined pressure or vacuum registers and electric alarms. 

25,058. Н. О. Soroxox. London. The spring automatic fuae replacer for 

. electrical cut-oute.* 

25,098. S. P. THompson. Liverpool, Improvements iu electric surface 

25,109. 


A new or improved electric arc lamp. 
Improvements in or connected with 


contact tramways. 
J. W. Brown and A. J. G. Simpson, 
electric hoisting machinery.  . 


| November 29, 1898, 

25,208. L. Schott. London. Improvements in electric alarm clocks.  . 

25,217. R. ECHTERMEYER. London. Improvements in and relating to the 
production of electric currents.“ | | 

25,221. J. J. RATHBONE. London. Improvements in electric аго lamps. 


| | E November 50,1898. | 
25,259. K. Ousr. Liverpool. Improvements in electrical revolution indi- 
cators. 
25,260. Н. NuNNs. Halifax. Improvements in electricity meters. 
25,514. C. D. Ава. London. Improvements in apparatus for transforme 
. ing alternating into continuous electrical currents and conversely. 
La Société Auonyme pour la Transmission de la Force par L'Elec- 


| tricité, France.) | 
Ж KE December 1, 1898. PP 
25,327. L. Ripout. London, Au improved electrical terminal. 


London. Improvements in 
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25,417. 


25.479. F. W. CANFIELD. London. 


25,537. 
25,567. 
25,592. 


25,652. 
25,667. 


25,667. 
25,670. 


25,754. W. 


25,746. 
25,747. 
25,159. 
25,764. 


25,850. 
25,865. 


25,877. 


25,895. 


25,896. 


25,961. 
25,985. 


26,014. 
26,020. 
26,026. 
26,055. 
26,038. 
26,065. 


26,067. 
26,068. 


26,075. 


26,074. 


26,092. 


December 2, 1898. 
J. Eck. London. А switch for electric circuitz. 
Electric igniter or sparker, for gas, 
oil or vapour engines.“ 


December 3, 1898. 

W. P. THompson. Liverpool. An improved contact device for 
electrical igniting devices of gas engines. (Bluhm and Co. and 
J. Bauer, Germany.) 

Siemens Bros. AND Co. (LiurrED) London. Apparatus for 
transmitting motion to a distance by means of electrical energy. 
(Siemens and Haleke, Aktien Gesellschaft, Germany. )* 

December 5, 1898. | 

Е. W. Heaton and Н. SMITH. Manchester. An improved fusible 
cut-out for electric circuits. 

J. S. BLACKWELL and W. A. CHARLES. London: 
in electric arc lamps. 

І. JacoB. London. 


railways. 
December 6, 1898. 
Leeds, Improvements in electrical resistance 


Improvements 
Improved electrical tignalling devices for 


S. W. Currriss. 

ila. 

T.C. KiNRAIDE. London. Improvements i in electrical induction 

apparatus.“ 

ScHLOTHAUER and А. E. Preece. London. 
secondary batteries. 

F. CHRIS TT and L. Е. CHRisTY. London. Improved means for 
electrically heating ovene, hot chambers, rooms and the like. 

J. W. Swan. London. Improvements in or connected with 
incandescent electrio lamps. 

G. L. ADDENBROOKE. London. Improvements in electrometers 
and in keys for operating the same. 

W. Е. Stamp. London. Improvements in devices for making and 
breaking surface contact on electrical tramways. — 

December 7, 1898. 

J. E. BARNARD. London. 
use with the microscope or similar optical instruments. * 

SiguENS Bros, AND Co. (LIMITED). London. Improvements in 
and in connection with radiating axles for electrically-propelled 
railway or tramway cars. (Siemens and Halske, Aktien Gesell- 
schaft, Germany.)* 

A. J. Boutr. London. 
devices for electric igniters of explosion engines. 
Nouvelle des Etablissements Decauville Ainé, France.) 

"December 8, 1898. 

P. G. EBBuTT and VERITYS (LIMITED). Birmingham. Improve- 
ments in and relating to electric switch or key lampholders or 
sockete, 

Р. G. Еввотт and VERITYS (Тамїткр). Birmingham. Improve- 
ments in connection with electric lampholders or socketa. 

C. PELLENZ. London. Improvements in insulator brackets for 
electric conductors. 

P. Pickard. London. Improvements in methods and means o 
electric ignition for explosion motors. 


December 9, 1898. 

J. MCQUEEN and D. Barker. Manchester. 
stop motion for drawing frames. 

Н. W. Cox. Nottingham. Improvements in and relating to 
electrical switches. A 

W. G. Heys. Manchester. Improvements in and relating to 
galvanic batteries." (Siegfried Silberberg, United States.)* 
H. W. ‘MIELER, W. Turvey and G. C. Weston. London. 
provements in connectors for electrical cables or wires. 

W. B. Buer, T. W. Lack and J. TaBRAR. London. New or im. 
proved. means for electrically-operating clocks. 

W. A. Gent. Birmingham. An improved switchboard for use 


Improvements in 


Improvements in or relating to contact 
(Société 


Improved electric 


Im- 


in connection with electrically- illuminated signs and display 


frames. 
Н. С. Gover and C. F. Proctor. London. 

holder for electric glow lamps.“ 

SigMENS Bros. AND Co. (LIMITED). London. Improvements in 
electrical glow lamp fittings. (Siemens and Halske, Aktien 
Gesellschaft, Germany.)?“ 

A. F. HiLLs. London. Improvements in or connected with the 
arrangement of conductors for transmitting electrical energy 
from а generating station upon land to a movable structure in 
water. 

А. Е. HILIS. London. 


electro-motors. 
December 10, 1898. 


A new or improved 


Каргадай in or connected with 


A. G Ө. CUMMING. 


Improvements in electric lampe for | 


Scotland. An improved mode of winding for. 
the armatures of dynamos and electro-motors. - 


+» 


December 1?, 1898. | 
26,191. Е. W. Coawn апа A. STILL, Cheshire. Improvements in electric 
switchboarde.* 
26,210. F. O. PRINCE, London, 
motors. 
26,214. Е. ы Ришштв апа W. Н. Bray. Leicester. Improved «ошо 


26,239. J. WETTER. London. Improvement in electric measuring TEN 
ments for three-phase systems. (The Elektrizitäts Aktiengesell- 
schaft vormals Schuckert and Co., Germany.) 

26,248. J. W. Gress. Liverpool. Improvements i ae or relating to startiog 

| switches for electromoters or thé like. 

26, 251. О. T. BrLATHY. London. Improvements iu the construction ot 
electrical transformers with ventilating es. 

26,257. L. DER CoiNcy; London. An improved method of and apparatus 
for regulating the difference of potential at the terminals of 
dynamo- electric and like machines. (Date applied fer under 
Patents &é., Act, 1883, Sec. 103, 6th sune; 1 ‚ being date of 
application in France.) : 4 x 


December 13, 1898. 
26,285. S. Н. Hzvwoop and H. W. Hgrwoop. Manchester. N 
ments in switches for electrically worked lifts, hoists апа the like. 
26,510. G. A. CLARK, W. McAuLAY and J. A. McLaren. Glasgow. Im- 
provements in junction boxes, switches, wall plugs and dis- 
tribution boards for use in electric wiring. 


Improvements in dynamos and Electric 


26,515. J. M. Murray. London. Improvements in ball bearings for 
electric motors.“ ; E 
26,522. L. DR Coincy. London. Improvements in and relating to 


apparatus for regulating the difference of potential.at the 
terminals of dynamo-electric and like machines. (Date applied 
for under Patents, &o., Act, 1885, Sec. 103, Oct. 7, 1898, being 
date of application in France.) 


26,323. E. S. D’Oviarpi. Croydon. Improvements in the frigorific 
electro-spray. | О, г 

26,525. E. S. D'OpraRDr. Croydon. Improvements in electrodes of deep 

оо 

26,826. E. S. D’Optarpi. Croydon. Improvements in — y bells and. 
electro 

26,527. E. S. DEDE Croydon. Improvements in cleotrodnhelers 


and nascent ozone producers. 
26,828. E. S. П'Ортаврт. Croydon. 
and ozonisers. 
26,5534. W. J. FzRGUSON and W. G. H. Srour. 
in electric switches.* 
26,343. 


Improvements in electro-vaporisers 
London. Improvement 


C. Brautt. London. Ire ente in the manufactobo and 
production of plates or elements for secondary batteries of: elec- 
trical accumulators. 

26,551. J. WETTER. London. Improvements’ in 

batteries, (M. Muss, United States.)“ 


Pen 


SPECIFICATIONS PUBLISHED. 
ed cach, Specifications can now be obtained at the uniform price = n 


1897. б 
MórLzR. System for the distribution of electric currents sad үн 
apparatus therefor. 
25,890. BELL and BELL. Electrolytic cells. 
26,550. DAROOUE, GRIFFITHS and WRIGHT. Apparatus for heating buildings 
and the like by means of hot fluids or electricity. з 
Bob (Moutardier and Boudet). Electrical indicating apparatus 
for use in hotels, restaurants, workshops and for analogous 
purposes. 
ANDREWS. Systems of electrical distribution, 
. NisBETT and Bartes. Electric cables. | 
. Payen. Electrical accumulator. (Date applied for 1 1 Inter.. 
national Convention, May 14, 1897.) 
-RowBoTHAM. Variable electrical resistances. 
. Watson. Electrical tumbler switches. | 
. PRO Xx. Electric meter. ` 
. Davis. Lighting of miners’ safety Jamps and the like by electricity. 
MoRTIMER and HEAD. Adjustable electric light fittings with 
detachable and rotary contacts. 
. SCHINDLER-JENNY. Electric heaters. 
. Soames and CRAWLEY. Prepaid electric meters. 
. MENars. Primary and secondary galvanic batteries. 
1898. 
. ВАТАШЛ. Electric meters. 
. ВгЕвикү and Foster. Means for making electrica} connection. 
upon railway trains. 


ui samen, or 


van Pe Pal ш, 


eas N „„ 


25,869. 


t 


26,116. 
26,136. 
26,145. 
26,153. 


W. G. Heys. Manchester. Improvements in and relating to 
galvanic batteries. (Siegfried Silberberg, United States.)“ 

К. Ганнкв. Liverpool. An improved electrical measuring instru. 
ment.* 

A. О. Berry. London. Improvements in continuous current 
dynamos, motors and motor-dynamos. 

SreMENS Bros, AND Co. (LIMITED). London. Improvements in 
and in connection with telephonic. microphone apparatus for 
electric 7 (Siemens and Halske, Aktien Gesellschaft, 
Germany.) 

C. B. CaLLow and J. Eck. London. 
electric motors. 


26,164. A resistance switch for 


932. PoLLAK. Manufacture or production of electrodes ww secondary 
batteries. | 
1,145. ALLINGHAM and FENNELL. Electric cables. 
1,735. ADAMSON, ALLEN and ALLEN AND рох лаа. Electrical 
accumulators or storage batteries, R. 
2,382, Picarp. Electric telegraphy. — s 
6,992. Weston. Improvements in electrical measuring instrument. 
7,450. DaxIkTI. Conductors, conduita and collectors for electric railways 
i and: tramways. ^'^^ 
10,900, WISE (Hubble). Electric are lampe. a 
10,901. Wise (the Moore Electrical Company). System for ша 
luminous effects Röntgen rays, or similar eleotrical effects, an 
apparatus for use therein. ` 
14,362. SHaw. Rising and falling pendante for рае, oil or electric ора: 
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Lake (Feely). Method of and apparatus for generating and 
utilising electricity. 

LAxcoUTH. Electro- magnetic ore separators. 

Markt. Electric tumbler switch appliances and their base plates. 

BALDWIN and RowLAND. Means for electrically operating electrical 
railway switches. 

ABEL (Swoboda). Alternating current arc lamps. 

Тномрѕом (Bradley). Alternating current electric motors. 

THE British THOMSON-Hovuston Co.'(LiMrrED). (Case). Controllers 
for electric motors. 

THE British TROMSON-HovsTON Co. (Limiten). (Linn.) Electric 
braking apparatus adapted especially for use in electric tram- 
Ways. 

Тнк British THomson-Hovuston Со. (LrurTED). (Haskins.) Electric 
meters. | 

THE British Тномвох-Ноовток Со. (LiMrTED) (Thomson.) Electro- 
static measuring instruments. 

Royce and CLAREMONT. Form of electrical resistance. 

THE British THomson-Hovuston Co. (LIMITED), (Berg). 
for driving the speed indicators of electric motors. 

RicHTER. Telephone call counter. 

RicHTER. Telephone switchboards. 

OxLEY. Certain drums for holding electric cables. 


15,303. 
15,885. 
17,418. 
18,531. 
18,940. 
19,248. 
19,936. 


19,937. 


19,939. 
19,941. 


20,154. 
21,015. 


21,240. 
21,241. 
21,265. 


Means 


COMPANIES MEETINGS AND REPORTS. 


United River Plate Telephone Company (Limited). 


A general meeting of this Company was held on Tuesday, under the 
presidency of Mr. J. Invinc COURTENAY. 

The SECRETARY (Mr. Robt. Herring) having read the notice con- 
vening the meeting, 

The CHAIRMAN said : Gentlemen, the object of this meeting is to place 
before the shareholders the position of the Company at the expiration of the 
first six months of its current financial year. It has been thouglit desirable 
by the Directors that euch a statement should hereafter be given at about 
this time. The shareholders are widely scattered, and the place where our 
business is carried on is so far from most of them that if the informatiou 
directly emanating from the Board is made public only once a year they 
are not likely to be as well informed as they ought to be as to how the 
busicess stands, and what its immediate prospects are. For several years 
things were in such an unsettled state in Argentina that it was difficult to 
say with any certainty how matters would turn out, and, consequently, 
your Board has felt it necessary to be most conservative in their action 
and guarded in their statements, and to allow what they thought to be 
ample margins for contingencies, with the result that the Company has 
actually been stronger and its prospects brighter than would appear from 
the mere facts and figures set forth in the reports from time totime. We 
now hope and believe that our future is more settled. While we cannot 
expect perfectly smooth sailing, for this is not in the nature ofa telephone busi- 
nesa, we may with confidence look forward to fair progress and to a sound 
business, which, though not free from the fluctuations that are incidental 
to this class of business generally, may with reason be considered as certain 
and safe in its results as any such business can be. With the field in the 
River Plate constantly widening, with the increasing demands in every 
direction for telephone services, with improvements in telephones, switch- 
boards, cables, and plant, you can understand that the business is of mag- 
nitude, aud that it requires constant thought and attention in dealing with 
it, in order that it should adequately serve its purpose and maintain a satis- 
factory position before the public and the shareholders. The results in our 
case give, we think, ample indications that the business has been attended to 
with care and judgment, and the Directora have been most gratified to find 
at the annual meetings that the shareholders have appreciated the work 
that has been done as well as the results that have been obtained. One 
of our local Directors, Mr. Adolph Fels, is present with us to-day, aud 
he fully agrees in this view. During the half.year just elapsed 
there has been an all-round improvement, an increase in sub- 
всгірегз and the like in revenue, while the outlook justifies an an- 
ticipation of a continuance of this satisfactory condition of things. 
But it must be noted that the expenses in the River Plate will be increased 
this year chiefly on account of the fall in the gold premium, which increases 
the sterling value of all salaries, wages and other expenses payable in 
Argentine currency. Our manager (Mr. Chappell) assures us that he has 
steadily persevered in his endeavours to keep down expenses to the lowest 
possible point, and to keep our plant, &c, in the highest state of 
efficiency. It may be thought that a large part of the expenses 
incurred for such improvements could without impropriety be charged 
to capital expenditure, but, in the judgment of the Directors, the 
course pursued by this Company, in charging these outlays to revenue, 
is the correct one for a telephone company to follow, the right theory 
being that a telephone subscriber is entitled to the best service that can 
be given, and that the plant, as a part of the workiog expenses, should be 
B0 kept up, renewed and renovated, at whatever cost may be necessary, as 
to ensure such a service. It is with this idea that we are proceeding 
towards a complete renovation of our central system in Buenos 
Aires, to be followed, we anticipate, with similar procedure in Rosario 
and also with the sub-offices in both districts, and in the meantime 
we hope with a perfected telephone connection between the two cities, 
All of this work, of course, means a good deal more than the up-keep of 
existing plant; it means large capital expenditure as well, but expendi. 


ture that will be spread over a considerable period ; and we do not doubt 
that as needed it will be possible to obtain the requisite funds. For the 
present we have before us the completion of our new building in Buenos 
Aires, the erection of the new switchboard with an immediate capacity 
for over 4,000 subscribers, and an underground plant with metallic circuits 
for the same. "This latter work is partly done. In regard to the Pro- 
vincial Telephone Company of the Province of Buenos Aires, in which we 
have a large interest, steady progress cau be reported. It will take time 
to properly cover the various districts, but the important pointe are 
gradually seine occupied by the Provincial Company, and we are 
naturally affording them every assistance. The financial position of our 
Company is stronger now than ever before, the gold premium notwithstand- 
ing. In anticipation of expenditure upon our Central Office building and 
otherwise, as stated in my remarks at the general meeting in July, there 
has been a further issue of the Five per Cent. Debenture Stock, and 
£28,000 has been allotted. The balance of £20,000 is not required 
at present—probably it may be in another six months ог 20. 
The subject of an interim dividerd is one to which the Board 
has given attention. In view of the large expenditure before 
ue, we do not feel it prudent, as yet, to make such recommendation 
In closing my remarks, I wish to mention that our Managing Director, 
Mr. F. W. Jones, shortly leaves for the River Plate to go over the districts 
where the operations of the Company are carried on, and inspect the work he 
has had so much to do with ever since the telephone became known in that 
country. There is no resolution to be proposed, and no accounts to be 
presented, and if there are no questions to be asked, that will conclude 
the Lusiness of the meeting. 

Mr. STOBART and Mr. LEA SMITH, having referred to the passing 
of the interim dividend, the latter shareholder asking if the debentures 
would be offered pro rata to the shareholders, | 

.The CHAIRMAN eaid they could not say at that time what the 
amount of expenditure would be. He did not think it wise to 
increase the capital account; he thought it better in prosperous times, 
when they were getting a fair dividend, to devote part of their 
revenue to capital purposes. When half-yearly meetings were advocated 
he felt that the shareholders would at the same time like to have an 
interim dividend, but this was a point which was delicately avoided at the 
last meeting. The question was before the Board, and they would like to. 
pay an interim dividend, but in view of the large expenditure to which he 
had referred, they did not think it prudent to announce an interim dividend. 
The debentures would be offered pro ruta to the shareholders. 

A vote of thanks to the Chairman and Directors terminated the 
proceedings. i 


NEW COMPANIES, STATUTORY RETURNS, &c. 


ed 


ELECTRIC RESISTANCE AND HEATING CO. (LIMITED).— This company 
was registered on Dec. 31 with a capital of £120,000 in £1 shares, to 
acquire certain inventions in relation to the manufacture of electrical 
resistance material, and of any existing or future patents (except for 
Austria and the Balkan States), and to carry on the business of electricians, 
electrica], mechanical and general engineers, suppliers of electricity, elec- 
trical apparatus manufacturers, fitters, wire drawers, metal workers, &c. 
The first subscribers are: A. Conder, J. Т. Clary, W. Chaplin, Т. О. Fort, 
W. Andrew, F. W. White and G. F. Honig. 


CHATHAM, ROCHESTER AND DISTRICT ELECTRIC LIGHTING CO. 
(LIMITED).—The annual return to March 31 was filed on Dec. 23. The 
nominal capital is £50,000 in £5 shares, of which 1,863 are considered аз 
fully paid, and the full amount has been called on the remainder. 

CONNOLLY BROTHERS (LIMITED).—The annual return to Dec. 1 has 
been filed. The nominal capital is £20,000 in £5 ehares, of which 2,360 
have been taken up. 1,793 shares have been issued as fully paid, and the 
full amount has been called on the others. 

HALIFAX AND BERMUDAS CABLE СО. (LIMITED).-—The annual return 
to Dec. 28 gives the capital as £50,000 in £5 shares, of which the whole 
has been taken up, and all the shares have been issued as fully paid. 


— . ————————À—— 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (since Oct. 13, 1898). Price of 
silver 274d. per oz. (Jan. 5). Consols (2$ per cent.) 1104— 1108 for 
money, 1103—110% for account; 24 per cent. 103$—1043 (Jan. 5). 
Stock Exchange Settling Days: Stocks and Shares Continuation Days, 
Jan. 11 and 25; Ticket Days, Jan. 12 and 26; Pay Days, Jan. 15 and 27; 
Mining Share Carry over Days, Jan. 10 and 24. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LIMITED).—-The coupons on the Five per Cent. Debentures (Хов, 1 to 100), 
due on 1st inst., will be paid on 2nd prox. at the Charing Cross branch of 
the Union Bank of London. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LIMITED).— Warrants 
for the interest due on the £400,000 Five per Cent. Debenture stock 
have been posted. 

CROMPTON AND CO. (LIMITED)—The directora of this company bave 
declared an interim dividend at the rate of 5 per cent. per annum for the 
half-year ended Sept. 30 last. 


DOULTON AND CO. (LIMITED).—The wliole of the letters of allotment 
of the Five per Cent. Preference shares of this company have now been 
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posted. The work of allotment has been very heavy, the customers of 
the firm alone having applied for the whole issue many times over. 


NEW YORK LIGHTING TRUST. — A company, entitled the New York Gas 
and Electric Light, Heat and Power Co., has recently been formed in New 
Vork for the purpose of securing control of the electric light, heat and 
power undertakings of New York City. Its capital is $25,000,000, and its 
leading spirit W. C. Whitney, prominently identified with the Metro- 
politan Street Railway Company of New York, which owns many miles of 
conduite, and & power house having a capacity of 70,000 h.p. The Mount 
Morris Electric Company, the Manhattan and the Edison Electric 
Illuminating Company have already been acquired, and the only company 
not acquired is the Westinghouse Electric Company. It is stated that 
the control of the electric facilities by the new concern is absolute. 


SALISBURY ELECTRIC LIGHT AND SUPPLY CO. (LIMITED).—The third 
ordinary general meeting of this company was held last week at Salisbury. 
The directors reported that under their contract Edmundson's Electricity 
Corporation (Limited) had laid mains in the principal streets of the city, 
and constructed an electric lighting station complete with turbines and all 
machinery and appliances for the generation by water and steam power 
and distribution of a supply of electric current, and under their manage- 
ment supply was commenced on June 22 last ; one month’s free lighting 
being offered to persons who should have their premises wired by that date. 
The equivalent of 962 8-c.p. lamps connected to the company’s mains at 
the commencement of lighting had now considerably increased. Ample 
space for additional plant, when required, had been reserved. Payment 
for these works would be made under the contract by an allotment of fully 
paid shares and 5 percent. debentures. No further share capital beyond 
the 5,807 shares already issued could be offered to the public without the 
sanction of the contractors, who had also the option of subscribing at par 
for any further capital which the company might find it necessary to issue, 
The contractors had agreed to complete the remainder of the works 
and hand over the whole undertaking as & going concern on January 1. 
The Chairman moved the adoption of the report, and congratulated the 
shareholders upon the progress made. There was a specific item as to the 
issue of shares under the contract with Messrs. Edmundson. They had 
insisted, and rightly insisted, that when the company wanted to raise any 
more money they were to have the firat right to take the shares. This 
tended to increase the value of the shares, for the reason that Messrs. 
Edmundson would have to pay par for the shares instead of their having 
to seli them to raise money, or to offer more debentures. They would 
not therefore have to appeal to the public of Salisbury again. There were 
connected on the 3186 Oct. 1,527 lamps. Since that they had had 276 
more, and up to the 17th of Dec. 221 extra, making in all 2,024 lamps 
actually connected. There were 207 in process of being connected, so that 
very shortly there would be 2,231 lights in use amongst 60 consumers. 
They could very reasonably look forward to a very large increase from 
private supply in the city. The report was adopted. 

SHEFFIELD ELECTRIC LIGHT AND POWER CO. (LIMTTED).— An extra- 
ordinary meeting was held on Wednesday to authorise the winding up of 
the company consequent upon the purchase of its undertaking by the 
Sheffield Corporation. The undertaking was formally handed over to the 
city on Saturday last. On handing over their share certificates share- 
holders will receive a payment at the rate of £17. lOs. per share. The 
balance in hand will probably amount to 8s. or 9s. per share. The resolution 
to wind up was unanimously carried, and Messrs. Franklin and Gamble 
were appointed liquidators, 


SIEMENS AND HALSKE AKTIEN GESELLSCHAFT. 
meeting has been called for Jan. 12 to authorise the in 
from 40,000,000 to 45,000,000 marks (£2,020,000 
capital was increased in March last from 35,000,000 


WESTERN UNION, TELEGRAPH  CO.— This 
their report for the quarter ended Dec. 31. 
exhibits the condition of the Company at the с 


Sept. 50, 1898 : — 


Surplus July 1, 1898, as per last quarterly report...... 
Net revenues, quarter ended Sept. 30, 1898 


From which deducting for— 
Dividend of 14 per cent. paid Oct. 15th $1,216,985 00 


Interest on bonded debt 


From which appropriating for— 


Interest on bonds 


It requires for a dividend of 1 
stock issued, about 


Deducting which leaves a surplus, 


dend, of 


%% % %% %%% %%% „„ „ „„ 5056696 6000060 Üůͤn „ „ „6 „ „ „ „ 


зоаоевоео оог о 


ett hee] |] 0 0 09520090080095*90200098«9 e erenes 


393 


to 40,000,000 


Au extraordinary 
crease of the capital 
to £2,250,000). 


The 
marks, 


Company have issued 
The following statement 
lose of the quarter ended 


$7,963,235 12 
1,527,236 79 


$9,490,471 91 


224,272 92 


CCH eee doe e „„ „„ „ „ „ 


——— $1,441,257 92 
$8,049,213 99 


1,450,000 00 


$9,499,213 99 


224,273 00 


$9,274,940 99 


4 per cent. on capital 


*999066e9202€5009€9905693526865029 see 


after paying divi- 


1,216,985 00 


$8,057,955 99 


In view of the preceding statements, the Committee recommend that а 
dividend of 1} per cent. on the capftal stock of the Company be 
payable on and after the 16th inst. 


ELEOTRIO TRAMWAY AND RAILWAY TRAPPIO RECEIPTS, 
| 
| 


Line. 


Week 
ended 


1898 


Birmingham Tramways.| Dec. 31 


Blackpool Corporation... 
Blackpool and Fleet- 
wood Coo. 


Bristol Trams & Carriage 
City & South London Ry. 


Dover Corporation ...... 


DublinUnited(Southern) 

Liverpool Overhead Rly. 
*Sheffield Tramways......, 
*South Staffs. Trams...... 


29 
51 


a3 


1 
30 


» 
n” 


E 


declared 


8 1 No. AGGREGATE. 
D: of — oo 
5 ar boo. 'weskt| Amount. m vd 
£ K £ £ 
5,825 — 236. | 
144 + 34 59 16,326 |+ 2,431 
216, .. | 95 14476  .. 
3,195 + 541 26. 77,683 + 8,914 
1,056 - 14 1 1036 14 
195 + 43| 39 7,198 .. 
782 + 245) 52 23,715 + 7,791 
121 — 6б... | ow 
1,525 |+ 191| 52 54,248 + 2,940 
955 + 236| 52. 33,143 — 781 
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| L PREVIOUS Price 
EAT AMOUNT | eed МАМЕ, | Wears Price | Wednesday, 
| SHARE. | DEND. | DEC. 28. | Jan. 4, 
| | ELECTRICITY SUPPLY COMPANIES. 
6,000 10 + Bournemouth and Poole Electricity Supply Ord. 1t 11 1t 113 
6,000 10 178 è 44 per Cent. Cumulative Pref. .... 1 п 19 11 
80,000 b 8 Charing Cross & Strand El ty Supply be 1] 12 11$ 
20,000 5 2/8 Do; — 4j per Cent. Preferen —— 6 6 6 
£34,000 5 2 Electricity Supply Ordin ———— 9 10 9 10 
£60,000 X |* Do. * Debenture Stock 922 — .. LIB 115 118 115 
91. 200, 000 $1,000 577 hi n 1st Mort. ар year COM Bondi red) 108 105 103 106 
50,000 10 6/0 Озу of London Вес. Lighting Ord. 40,001 to 90,000 22 24 22 24 
10,000 10 1/9 . Ordinary 90,001 to 100,000 ...... —... = 21 23 21 23 
40,000 10 ex Do. 6x Cumulative Pref. ....... ——— 104 16 164 16 
£400,000 | Sook 5% |* Do. 53 Debenture Stock (red.) .. хі 197 184 125 170 
80,000 10 — County of London & Brush Prov. Ord. (1t» 30,00.) 12} 1383 12) 1% 
10,000 10 Do. (30,001 to 40,000) ................ d 10 11 12 18 
20,000 10 2) Do. 15 Cumulative өгөпсө............„ 14) 163 144 16; 
16,660 b 0 House-to-House Electric Lighting Supply Ord. 9 10 9 10 
1?,000 5 76 Do. 7 per Cent. rene 9) 104 9 103 
15,000 b 10 Kensington and Knightsbridge Ord. ............ 18 14 18 14 
10,000 5 6 Do. 6% Ist Prei... ИН H 8 7% 8] 
110,000 8 EM London Electric Supply Ordinary = = > 2 = «= = 8 8 8 8 
& 00,000 | Stock F Do. 47 Ist Mort. Deb... za 109 10: 
e» 5 10 50 |M Шбап Electric Supply Ordinary — — .. . 174 18) 17 18] 
27, C0 10 z Ро. (#Ё4рл!й).............................. 10 11} 
430,000 | Stock 43% Do. iit Deb. Stock First Mortgage xd 117 191 215 119 
6,45 10 6/0 | Notting Blectric Ordinary 2...2... 17 18 17 18 
10, (co 5 = Oxford Electric ОгЧйпату........................ ' xi 6 6 
275,000 1 ~ Капа Electric ш... . „„ ꝗ ꝗ. o | 1 ү 1 1 
£125,000 | Stock 5% River Plate Elec. Lt.&Tr'ct’n, Ltd.,541st Mor. Deb xd! 83 98 83 91 
180,000 $100 92 Royal Electric company of Montreal Shares 160 166 150 155 
180,900 100 43% * lat ort. Debs. оосо ооооез em ав am = 104 106 105 107 
51,980 5 6/7 | St. James and Pall Mall Electric Ordinary .... 16 17 16 17 
20,000 5 8/6 Do. 7perCent. Preference .. — — .. ~ = = » 9 10 9 10 
C c M Pe eee M 
Я e u on Electric Supp 8 
79.900 5 50 | Westminster Nectrio Supply Ordinary -— . lg 16 16 ці 
18,848 b 6 Yorkshire House-to-House m os on ne wo n ee d 8 7 8 
5 6 Do. (64 pald) ә e» "D ep OD UP ep UD ре ар Фф UD "B о 00 si 0j 
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ELECTRICAL COMPANIES’ SHARE LIST. 


BUSINESS DONE | 


| DIVIDENDS DUE, |  DURING WEEK 
В y | ENDING JAN. 4, 
| Highest | Lowest 
February & August |... F 
А "e UP оо 2; = U 01 
Jane and December = Us 
February & August | — 33 223 
January and July 16 5 
Jane and 88 T К 
= 19] 154 
March & Beptember = Š 
March & September | © = 
January and July .. с = 
| = 6 6 
Mch , June Sept., Dec, 105 = ^ 
Apri aud Ucwwoer.. 18} Н 
June and Deoemb u 1173 117 
March «e me CD а es co эз a 
[- 7] 6} os 
April and October .. 3 dm 
February & Augutt 16} 28 
Jane and December à = 
March & September 16 168 
February and July - = 
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ELECTRICAL COMPANIES’ SHARE LIST. 
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| - PREVIOUS Рг1се ВАТЕ РЕЕ | | . BUSINESS DONE 
UN Las , 
еле) жо ds NAME. WEEK'S PRIOR | Wednesday, les | DIVIDEND DUE. | DURING WEEK 
| SHARE. DEND. _ DEC. 28, Jan. 4. | YIELDED. | | ENDING JAN. 4. 
4 . d. Hignesu | Lowest 
£124,400 100 4X "African Direct Te ELECRAPM 4% Mort. Deb. (red) . 14 101 105 10) 104 8 16 11 | January and July - — 
25. 10 55 — Telegraph ........... — тз «з ше «юаш» « 8 4 8 + - - - - 
21, 000 100 Do. 6 pet Cent. Debentures .. 2. =s =» =s = = та 92 95 91 91 5 6 5 a - м 
£906,560! Stock 100 be. "Fre A ewe 65 67 63 63 4 9 3 | Feb., May, Aug.,Nov. 67 63 
83,047,220 Stock ry — c — an an an en aD cD aD en oo m ar Ti 17} i5 17 ЕА ul 164 
180,000 10 чы Brazilian qM — "m. Xd 15 153 15 15 4 8 11 Mar., June Oct., Dec. 15 154 
£75,000 100 5 Cent. Debs. (2nd Series, 1906) . xd 111 115 110 114 479 and December T. - 
10.000,000] $100 Và Comm Cable Capital Stock 180 190 180 -190 4453 enger July, Oct. - oe 
&1, 332 ,523| Btook 4 4 per Cent, Debenture Stock = — . x 1 104 106 2108 105 3:6 1 104 * 
16, 600 10 8/0 pear Submarine Ordinary (Deferred) Ышш... 10 11 10 11 013 February and "August 10] eb 
6,000 10 10/) Do. Preference 10 per Cent.. 164 17% 16) 1% 511 8 " " - 28 
12,951 5 2/0 Direct Spanish (Ordinary) 4 5 4 5 4 811 Apei and October .. ee = 
6,000 5 10/0 ро. — per Cent. Cumulative Preference ~ .. 10 11 10 11 4 12 10 - os 
450,000 50 tx Do. рег Cent. Debentures .. = s = = = - ar 105 108% 1047 107% á 4 1 January and July = — - 5 
60,710 20 0 | Direct Unt Y] States Cable a. co voce. — 11 123 11? rt b 6 1 | Jan., Apr., July, Oct. 12} аә 
£120,000 100 44% Direct West India Cable 44% Reg. Deb. (red) . 108 108 102 105 469 * ре 
4,000,000] Stock са Eastern Ordinary. —— рө 5 173 178 1 173 819 0 | Jan., Apr., July, Oct.] 175% 783 
1,432,268} Stock © * Do. 4 per Cent. Mort. pue Stock (red) 191 1?8 12} 12 8 2 6 | May and November =~ 5% 
439, 100 5 Do. Брег Cent Debentures, 18889 101 104 1001 104 417 0 | February & August л "3 
£500,000 | Stock 8/9 Do. e Certificates 507 paid.. 54 57 tå 67 Ee - - 
$60,000 10 Eastern Extensi — Pn p— oe 174 13 174 18 8 17 9 Jan., Apr., July, Oct. дй vs 
£529,000 | Btock E Do. 4per Cent. Debenture Stock TA 126 129 12 129 8 2 4 | February & August ж - 
216,200 100 5 a ке 5р. 0. (Austin. Gov. Zub.) Deb. 100C (reg. )xd| 101 105 99 1^3 417 1 | January and July — vá * 
£64,400 100 5% (Bearer) . xd 103 105 100 108 417 1 " " ee = 
485, 100 100 54 "Bastern and 8. African Бү p.o. “Mor. Deb. .190C( reg. )xd| 101 105 99 103 417 1 " " - = 
£46,500 100 5% Do- (MU ье. ren un p Ж 102 105 10) 103 417 1 " 90 ге 
£800,000 100 is 9 m 4% Mo Debentures, 8 104 107 104 107 815 8 | Febru & August v. os 
44200, 000 25 4 * Do. 4% Mauritius Sub. Debs. (red. ) ---..] 106% 1074 1047 1077 815 2 Fobraaz November бе - 
180, 10 1/9 Globe Telegraph and Trust .. e =e == =» se == == s == ns 12} 122 121 12} 4 0 9 Jan., Ape. July, Oct 12 9, 12,5, 
180,042 10 6% 6 per Cent. Preference .. =s = = ss.» =m 169 174 1689  17à 397 1* — 
150,000 10 5/0 Great No ern of Copenhagen 28h 295 284 19} 8 710 |J anuary, April, July T e 
4150,000 100 5% |* Do брег Cent. Debs., 1888 issue Series В” 100 103 104 104 417 7 | March & September 103 — 
£97,800 100 417 Halifax & Bermuda Cable 447186 Mort. Deb. xn 101 104 10 103 4 7 5 | June and December 2 "t 
17,000 25 12/6 Indo-European реа t5 t8 5 53 4 4 9 | May and November = = 
2100, 000 100 6 *London Platino-Braziilan Г per Gent. Debs., 1500 109 112 109 112 5 7 7 | March & September "à as 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. (red) 105 103 104 107 8 14 9 | Juneand December — = 
11,889 8 i ff Кы, A A 7 8 7 8 5 0 0 | April and October 7 = 
8,881 £100 Cert. 6 A Bubmarine Cables Trust — —— —„— 2 — EET 134 139 184 129 B 6 9 "n n = .. 
15,009 10 — West African Tel —— * = = * 
4200, 000 100 6% |* Do. 5 per Cent. ebentures (red.) 222 2 . 10) 103 10 103 418 6 | March & September Lo =ч 
80, 24 - West Coast of America e m= -= == == == == == == = == — l i 1 р - - — 
4150, 000 100 4% |" Do. 4 per Cent. Debentures .....—~xid) 103 106 102 105 816 2 | June and December — = 
88,821 10 1/6 West India and Panama... = = — = = = = = = — 2 21 14 21 May and November 20 9 
4,009 10 60 Do. 6 per Cent. 2nd Preference .. -——.. — 8; 04 8j m 6 6 4 95 Бә 
280,000 100 5% |" Do. 5 per Cent. Debentures .....—..xd) 106 109 104 107 413 6 | January and July — E d 
64,269 15 5.0 Western and Brazilian Ordinary —~.....—- .. 12] 123 11 127 413 2 | May and November - = 
88,139 7 8,9 Do. 6 per Cent. Preferred Ordinary m = =.. 8 84 8 84 48 9 10 " = 
83,129 T 173 Do. 3 Ordinary ** Å- == = — — — — 4 14 4 d^ ~ n n LE — 
£389,521 | Stock 4% |* Do. per Cent. Debenture Stock - . xd 107 110 105 1(8 814 1 | June and December * = 
1,168,000 | $1,000 7% [Western — 7% 1st Mort. (B ) Bonds 1902 6 7 10 | Feb.,May,Aug., Nov. - - 
£158,100 100 64 * Do. 6 per Cent. Sterling Bonds (red.) 93 103 98 103 516 6 | March & September е - 
TELEPHONES, T 
44,000 25 4/0 Chill Telephone (fully paid) 2... 23 LH 21 81 6 8 1 ugusÜ0 22-2--- = a 
224,850 10/0 114. Consolidated Telephone Const. & Manufacturing . А 19 10 n Ys 67 0 [July ~ = 
28,000 b 4 Monte Video Telephone 6 per Cent. Preference .. * "1 October ы = a = = = - = 
597 5 T — M 53 51 53 5} 5 4 4 | February & August 5} 5} 
15,000 10 6/0 Do, : r Cent. Cumulative 1st ; Pret. jm eA Ыы 13 15 18 16 400 " n - Y: 
1,829,471 Stock ak * Do. — 8X (10d) „ее о xd 10) 198 99 1(2 8 5 8 | June and Decembor 1003 a9 
171, 1 4 | Orlental ... a a m m o a == зе m теа тата = - = 615 4 | April and October.. | ao Еи 
58, 5 6/0 United River Plate - 4 4} 4 5 ТАТИ о. АРРОС | 4} 4, 
£151,788 | Stock 5% |" Do. 6 per Cent. Debenture Stock (red.) .. e 101 107 102 105 415 2 | June and December 5 - 
ELECTRIC MANUFACTURINC, &o., COMPANIES, 
90,000 2 1/28 | Brush Electrical Engineering oot cio, yen ep ка — 18 13 1 2 3 0 0 = - - 
90,000 3 1/24 Do. 6 per Cent. Pref. Non-Cumulative ..... 28 28 2 28 6 1 1 m - — 
£125,000 | Stock 4 $ Do. 4 per Cent. Perpetual Debenture Stock 111 115 111 115 819 0 | February & August - = 
£50, Stock 4 * Do. 2nd Debenture Stock (red.) . kd 10! 105 101 104 4 6 7 June and December - «e 
£20,000 5 5/0 Callender's Cable Construction 103 9) 10} 6 9 7 " ~ — 
200,00 0 Stock | 44% Do. dii Ist Mort. Deb, (red)... ....... xd| 112, 115 110 113 319 8 | November and May |  .. & 
800,000 1 97 Castner-Kellner Alkali Co. (fully paid) ........— 1 1 1 14 516 6 - m — 
50,000 1 - Chadburn's Ship Telegraph Ordinary ..... «€ 26d 1 1 1 13 " - - - 
50,000 1 7} Do. 6 per Cent. Cumulative Pref. = = =.. 1 11 1 1$ 416 0 - — | — 
82,098 8 1/6 Crompton and Co. (Nos. 1 to 32,098) ............ 1} 94 1j 21 15 | on 24 - 
850 100 m |" Do. 5% First Mort. Deb. (re BEI aka esate xd 91 96 89 91 5.6 5 | January aod July .. — = 
99,261 . Edison and Swan United (“A“ Shares) (£3 pald).. 21 2] 21 { 61) 9 | February & August - - 
17,189 & | зл DA AEDEM cee et руча Калаа а 4 5 4 5 вору T - 
4194,028 | Stock | 47 Do. 4% ortgage Debenture Stock (red. )..xd 97 99 95 97 4 2 6 | June and December os = 
17,400 5 5% | Edmundson's Eleotric.Corporation Ord (fully paid) 5 tà б 5 41011 | Half-yearly .... 51 — 
110,000 2 1/2} | Blectric Construction Co. (Limited) 8 2 2 2 2 412 0 | February & August 25, 23 
25, 3 2/92 Do. 1, г Cent. Cumulative Pre. 2 Bi 2 8 46 2 | August a.s ammm ee - 
£111,100 | Stock 4% Do. 4% First Mortgage Deb. (red.) 2........| 105 107 105 107 816 2 = " - 
91,196 1 - Elmore's Patent 4 cm Depositing ........ 1 H 1 3 ә - — 
12,500 10 8/0 Henlcy's Telegraph Works Ordinary .. = = = =- 2 23 12 23 513 1 | February & August 22} ee 
8,000 10 7/0 Do. 7 per Cent, Preference ls 19 18 19 813 8 T " zm - 
£50,000 | Stock | 44% Do. Ж Mortgage Debentare Stock (төй) -| 110 115 110 115 818 8 i " - ~ 
60, 10 25 ата Rub 3 ercha, &c., Work 21 22} 21b 223 4 8 11 " " 2 2 
800,000 100 4% Do. «X First t Mortgage ‘Debentures (red). -| 102 10 109 176 815 6 | March & September 103} 1024 
87, 13 19 „Telegraph and Maintenance .. == — - 87 41 37 4l 4 6 2 | March and July. А 
£150,000 100 Do. Б ver Cent. *(red.)1899 ..—....xd| 104 107 102 105 415 2 | January and July 1% 103} 
18,400 5 КА Do. Manufacturing Ordiaary .............. 7 74 њ - E .. 
13,410 5 ey Do. 5 Cum. Pref.. SALE o HE AA 5 6 am = —— 
4 50,000 b 4 Willans and Kopinson Urdinary —— 7 8} 7 8 417 0 | April and October. 81 8} 
#30,0(0 5 8/0 Do. 6% Cumulative Preference .. m = = = — d 7i 62 3i 429 " " - - 
£100,000 | Stock 43% Do. X First Mort. Dabs n ~~~ -| 105 108 106 10» 818 8 | Mayand November | 107 = 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
12,000 10 30 Blackpool and Fleet wood "Tramways sande РАА 19 2) 19h 24 *^ = 29} 13 
25,000 10 6% Bristol Tramways and Carriage ........ anos ones xd} 119 122 ylà 22 2.4 7 - ~ - 
95,000 10 6% DG) ДЕЛСЕ. Учса 8 в: 189 18] ls 183 114 1 = — — 
290,410 Stock 4% , оа xd| 121 123 120 121 3 6 2 - 121 120 
80,000 10 és British Electric Traction Ordinary .............. 15) 164 153 16} , - — — 
10,000 10 2/4475 ро. 6 Cum, Pref. (fully pd. & £2.108. prm.pd.) 13 134 18 134 4 811 - .. 2 
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178,308 10 1/9 Do. 26 pala) ta ato daa a жака е аз 51 64 54 6} 416 6 " i 6 .. 
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22,500 10 ‚ү? Do. 8 (£4 paid) .. „ 33 4 3h 4 - өө = * 
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187,701 Stock 4 Dc. 4% Perpetual Debent ure ! 328] 135 1+3 185 9 19 7 | May and November en «а 
20,000 10 67 Imperial Tramways Ordinary (old £6 shares) sess] ALA 117 17 174 8 8 7 | March & September os = 
10,000 10 6% о Of Preferenoa- ...2......;...2- 3 t5} 153 151 154 817 5 " " E — 
70,000 Btock 447 | DO, Mz Debenbupe ill... beh ыал: xl 17 118 117 118 816 8 | T 18 117 
87,502 10 3% | Liverpool Uverhead Railway Ordinary ...... 10 10 10 10 3 4 2 | February & August — an 374 
10,020 10- b% Do. 5 2 14} - 15} 14 15 8 5 7. = - - 
195 000 | Stock 4% Do 6% Debentura _..__...... . xd) 103 110 106 108 814 1 January and July = - - 
20,000 5 38 New General Trac о ex Cumulative 1 Prei- - 41 54 143 51 | c 
£540, 000 Stock 8% | Waterloo and City Ordin ae, 111 111 111 1:4 213 4 | Јаве вой Dites К 
In calculating the yield on this security, allowance has been made for accrued interest, but not fot xedgmptionb vy у NJ JOQ Ta i 
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REMARKS 


Supply will be commenced early in January. 


Station already running, with tempo ents, on a small load. 
Plant сереси includes Chislehurst, which will ате sub-station supplied 


from plant in Bromley. 
MacPhail and Sim heaters. (2) Ellis and Eave's 
impeon's super rs. 


induced draught an 


n's steam su 
MacPhail and 


See remarks to Bromley. 
Alternators paralleled. 


Alternators run in parallel. Mechanical stokers and eco- 
nomisers. Transformer tub stations under the streets. 

Alternators run in lel. Step-up and down transformers to 
5,000 volts. Mechanical stokers and economisers. 


Alternators paralleled. Hand firing. 


The 2-wire network is fed at several points from each 
of the eight sub-stations. 

Alternators paralleled. Mechanical stokers. Effluent from sewage 
works used for condensing. 1,000 h. p. to be added during 1899. 


#60046 


Parallel rünning. No meter rents. Hand firing. 
Welsh coal. 


Alters. paralleled. Induced draught. Hand stoking. Beat Weleh 
coal. Two Willans-Siemens 350 kw. steam dynamos on order. 
No information to be obtained from this Company. 


Economiser. Hand stoking. Best Welsh smokeless. 
coal. No шш lighting. 

Discounts: ld. for 6,000 units per annum, 14d. for 
20, 000 per annum, 2d. for 30,000 per annum. 

Alternators paralleled. Foreed draught. Hand stoking 


Alternators paralleled. Mechanical stokers. 2 Siemens 
arc lighters. 


The 1,000 unit machines generate direct at 10, 500 v. Smaller units at 2, 500v. 
which is transformed up to and transmitted at 10, 500 v. Alternators 
run in parallel. | 


2 2 0 „ „ 
* э е о э э 


Arc lighting system throughout all main roads in parish designed 
so that every alternate lamp is fed from low-tension mains, 
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A post oFrFICE circular, dated 6th inst., announces that the 
PosrwAsTER-GzNERAL, with the consent of the Treasury, has 
decided that the practice of requiring boads from established 
officers holding Civil Service certificates shall be dis- 
continued. This decision is in conformity with a recommen- 
dation of the Twerpmouts Commission, and will relieve 
а large section of telegraphists who are employed at public 
counters from an irrational and vexatious impost. In the 
opinion of the Commission, the pension to which established 
Civil Servants are entitled is itself sufficient security, if not 
against fraud, against pecuniary loss to the Crown, all claim 
to pension being forfeited by misconduct. It now only 
remains for the Guarantee Society, which has been run more 
for the personal benefit of a few official shareholders than in 
the true interests of the service, to promptly wind itself up, 
and restore their money to the aggrieved bondholders. 


ке 

Тнк summary of Mr. Рвквкск'з work in connection with 
induction telegraphy, recently brought before the Institution of 
Electrical Engineers, will be welcomed by everyone interested 
in the subject. But Mr. PREROR is either badly informed or 
unduly modest in his statement in the first paragraph of his 
Paper, for we think more attention has been paid to his work 
than he supposes. He has presented yearly reports on the 
subject to Section A of the British Association, and, in 
many instances, it is true, these have not been made public 
property, yet all those to which he himself appears to attach 
the greatest importance have appeared in the columns of The 
Electrician—in fact, we find that a great portion of the text of 
his present Paper is the same as his British, Association Paper, 
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Abroad, 8d., or 16 cents, or Or., or Dont. 


read at Oxford in 1894. In our reprint of the former, in 


another part of this issue, we have added footnotes to indicate 
where accounts of the majority of the experiments referred to 
may be found, and we trust that this will facilitate reference 
and comparison, and enable the reader to gain a fair idea of 
the magnitude and importance of Mr. PRREOR's experiments on 
an extensive scale in induction telegraphy. 


Тнв most efficient thickness for transformer sheet iron is a 
matter of considerable importance to electric supply under- 
takings that are wedded to alternate currents. Messrs. F. 
BRD EIL, R. M. KLE and Т. P. Тномрѕом have brought out a 
short monograph on the subject, which is practically a reprint 
of a Paper read by them last year at the Boston meeting of the 
American Association for the Advancement of Science. The 


‘authors find that there is a wide working range for the best 


thickness of plate, say from 10 to 15 mils, which, for 
practical purposes, will be sufficiently near the absolute best, 
for any ordinary range of induction, frequency and thickness 
of insulation. This result has been arrived at, not by direct 
experiment with different thicknesses, but by means of a 
graphical investigation of STEINMETZ's equations for hysteresis 
loss and eddy current loss. It will be seen, then, that the 
validity of the conclusion entirely depends upon the applica- 
bility of the equations over the range of thicknesses investi- 
gated, a matter which is open to considerable doubt. 


—— as 

A recent issue of the Electrical World, of New, York, describes 
a telephone cable patented. by Mr. S. D. Етер, in which 
strands of soft iron wire are laid between the insulated con- 
ducting wires. In his specification, Mr. Frerp says that he 
has found experimentally that this insertion of iron wire pro- 
duces beneficial effects. The idea is by no means new, 
however, Mr. Oxrver Heaviswe in many of his Papers having 
considered the effects of iron on telephone circuits, both when 
forming part of the conductors, when combined with the 
insulator, and when exterior to both. Perhaps his clearest 
discussion of the question, or at any rate that which will 
appeal most to the practician, is in Vol. I., § 218, of his 
‘Electromagnetic Theory, in which Various Ways, good 
and bad, of increasing the Inductance of Circuits are con- 
sidered without mathematics and from a practical point of 
view. The employment of iron wires in a similar way to 
Mr. Етвір'в is mentioned, and it is pointed out that what ів 
really wanted is iron subdivided in planes perpendicular and 


not parallel to the conducting wires. It is doubtful whether 
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in Mr. Frerp's pattern the large increase in capacity caused 
by the introduction of the iron wires will not quite coun ter- 
balance the advantage of increased inductance. The cable 
may, perhaps, have advantages for single-wire circuits, for, 
just as in the Tatham cable, in which strands of tinsel, con- 
nected to the lead sheathing, were laid between the insulated 
wires, the effect of external electrical disturbanves will be 
diminished. 


On the 17th inst. an important American telephone patent 
will expire, one which has had a very great influence on the 
telephone industry in the United States. The patent in 
question is the Firman multiple switchboard patent, covering 
broadly all types of multiple exchange switchboards. The 
claim is as follows :—' The combination of two or more 
switchboards at the central office of a telephone exchange 
system, to each of which the same telephone lines are con- 
nected, whereby any two of these lines may be connected 
together upon either of the multiple switchboards.” This 
patent has been the property of the American Bell Telephone 
Co., and, in consequence, all of the ** independent ” telephone 
concerns have-been obliged to make use of more or less clumsy 
_transfer arrangements as soon as their number of subscribers 
has exceeded a few hundred. We have commented on these 
in our editorial columns on a previous oooasion. Although 
the expiry of this patent allows independent companies more 
latitude in the design of their switehboards, many types will 
still remain for some time the exclusive property of the Dell 
Company. The multiple system with series or break 

jacks will be free, but the patent for the branching system," 
in which the jacks of the multiples are in parallel instead of 
in series, remains valid both in this country and in the United 
States. In both cases it is the property of the Western 
Electric Co., who manufacture in America solely for the Bell 
Co. Nor will the independent companies be able to employ 
the “engaged test used by the Bell Co. (and also by the 
National Telephone Co. in this country) as that is also still 
covered by a patent in the United States. We may, there- 
fore, look forward with interest to hearing what our inventive 
cousins will devise as a substitute for this test, for, in spite of 
the advocacy of transfer systems and the be-littling of the 
importance of multiple switching on the part of those who 
were unable to use the latter, we may safely anticipate that 
several of the American independent telephone companies 
will now be converted to more modern methods. 

— 

A curious problem of a minor order has arisen in con- 
nection with the proposed electric tramways at Southampton. 
Antiquarians are justly proud of the historic Bargate, which 
stands in one of the principal streets ; but the structure as it 
now stands is as a stumbling-block to those who wish to use 
the overhead trolley system for the tramcars that pase under 
the quaint old gateway. It is manifestly impossible to run 
the trolley wires through the arch as it is at present con- 
structed, but the proposed alteration of the structure has 
raised a great outcry among the townsfolk. An alternative 
proposal is to lay down a few yards of conduit under the arch- 
way, thus leaving the Bargate absolutely untouched. Oon- 
sidering that this would involve a double equipment for every 


car, one for the trolley and one for the microscopic length of 


conduit ; and taking also into consideration the two halts 


which conversion from the oñè system to the other and back 
again would necessitate, this seems somewhat a heroic expe- 
dient. Would it not be simpler to station a horse or two at 
the Bargate ? 


— —— 


Тнвосеност the United Kingdom and, indeed, in all parts 
of the world where electrio supply is available, a variety of 
rules and regulations are in force, relating to such matters as 
free- wiring, hiring out motors, &c., systems of charging for 
etrtent, &c. These regulations are so numerous and varied 
in character that we now earnestly invite officials of electrical 
undertakings to forward to us copies of their regulations, in 
order that a systematic comparison between them may be 
made in our columns. We have already made such com- 
parisons from time to time, and are assured of their utility 
to the electrical profession ; but in order that the most up-to- 
date and complete information may be embodied, it is neces- 
sary for us to be supplied promptly with the official regula- 
tions; and we hope that, in the interests of the profession, 


this will be done. | 
— — . тане 
Cable Interruptions.— Date of Interruption. 
Pare—Maré&nbem ............................. Nov. 15. 1898 


Long-Distance Telephone Line in Japan.— According to the 
Engineer, & telephone line has been opened between Tokyo and 
Osaka, а distance of 856 miles. 

Lectures on Dynamo and Transformer Construction.—Mr. 
James Swinburne commenced yesterday a course of lectures 
upon Dynamo and Transformer Construction, at the Elec- 
en Standardising, Testing and Training Institution, Faraday 

ouse. 


Telegraph Operators in-Caba.—It is stated that the United 
States war department is experiencing difficulty in obtaining 
efficient telegraph operators for the military lines in Cuba 
A large number of operators were enlisted in the Volunteer 
Signal Corps, but these were in most cases released from 
regular positions on the understanding that they might 
resume them at the end of the war. A great many have, 
therefore, returned to the telegraph companies, and, in con- 
sequence, the military authorities are short of men. The 
war department has about 800 miles of telegraph line under 
its control, and it is expected that many more lines in the 
island will be transferred to the American government. 

American Calcium Carbide Regulations.—Steps have been 
taken in New York to control the trade in calcium carbide, 
and regulations have been issued governing the transporta- 
tion, storage and sale of the product, which firemen declare 
to be the source of danger in a burning building. The regu- 
lations require that hereafter, in transit or in storage, calcium 
carbide must be enclosed in hermetically sealed iron recep- 
tacles marked ‘‘ Dangerous, if not. kept dry." No package 
may contain more than 100lbs. The carbide must be stored 
in isolated buildings that are fireproof and waterproof, and 
no artificial light or heat will be permitted in the building 
where it is stored. The manufacture, transportation, storage, 
sale and use of liquefied acetylene is absolutely prohibited 
within the limits of the city. The regulations were framed 
by the Bureau of Combustibles, and the Fire Department has 
predated their enforcement. 

Personal.—The Postal and Telegraph staff of the Metropo- 
politan Northern District have presented to their late Post- 
master, Mr. James Laister, M.I.E.E., a gratifying testimonial 
on his retirement, consisting of a massive and beautifully- 
fitted walnut writing table and chair. The telegraph mes- 
sengers, on their own account, added a handsome hall clock. 
The presentation took place in the Barford Saloon, Agricul- 
tural Hall, Islington, where a large number of postal and 
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telegraph officers assembled, on Saturday evening last. Mr. 
Laister commenced his career as a boy telegraph clerk with 
the Electric and International Telegraph Co. as far back as 1851. 

We learn that, without any request on his part, the salary 
of Mr. Steinitz, the borough electrical engineer at West Ham, 
has been increased by £200 per annum, &n example which 
might well be copied by some other municipal bodies. 

It is announced that Sir Spencer Walpole, K.C.B., per- 
manent secretary to the Post Office, retires from that position 
to-morrow (Saturday) having completed his sixtieth year. He 
became permanent secretary in 1898. * 


Converse of the Zeeman Effect.—Prof. G. F. FitzGerald 
writes to Nature as follows:— 

I have not seen it noticed that a converse action to the Zeeman effect 
should exist. А radiating atom in a magnetic field gives out circularly 
polarised light. A circularly polarised beam of light should cause a 
directed rotation of the electrons, so that the absorbing gas should be 
magnetised and exhibit magnetic force. If all the molecules in a cubic 
centimetre of gas were caused to rotate their electrons in the 
same direction, it would possess quite a considerable magnetic moment. 


It is very improbable that the action of a circularly polarised beam 


of light would control the motions to such an extent as that; but it is 
quite possible that, if a circularly polarised beam of sunlight were passed 
through a strongly absorbing gas, it would magnetise it to an obeervable 
extent. The same effect would probably exist in any medium in which 
absorption was principally due to syntony and not mostly due to viscous 
actions. Hence I would expect some effect with absorbing substances like 
fuchsine. It is doubtful whether lampblack, iron, or other metale have a 
sufficiently syntonous absorption to exhibit the effect. My assistant, Mr. 
Thrift, is engaged in trying the experiment, but in the meanwhile I thought 
it might be of general interest to point out that such an effect ehould exist. 

Telegraph and Telephone, 1898.— Extensions of British 
Trunk Telephone wires during the past year were as 
follows: — In January extensions took place to Banbury, 
Banff, Elgin, Inverness, Peterhead, Rugby and Ware; in 
February to Pentre (South Wales), Spennymoor, Cromer, 
Buckie and Newmarket; in April to Coldstream; in May to 
Weybridge ; in June to Hereford and Bradford-on-Avon; in 
July to Cowbridge; in August to Wexford, Waterford and 
Market Harborough; in December to Dunoon, Rothesay and 
Nairn. Various extensions and improvements relating to 
land and submarine telegraphs abroad have taken place. 
A reduction was made in the rates to British Guiana, 
as well as to Mexico and certain of the West India Islands. 
An alternative route has been provided to Jamaica by 
means of a new cable from Bermuda, via Turk’s Island. 
In the British and French possessions on the West Coast 
of Africa, and in the Italian possessions on the East 
Coast, a number of additional telegraph stations have been 
opened. Lastly, the capture of Khartoum has been promptly 
followed by the establishment of telegraphic communication 
with that city. 

An “ Electric Pony.”—A small 550-watt locomotive, mounted 
оп а single wheel, and used for drawing а small two-wheeled 
chaise is described under the above title in a recent number 
of the Energie Electrique. The motor is geared to the wheel 
by means of a train of spur wheels, and the same wheel is 
used for steering, a handle, resembling in appearance that of 
a bath chair, being fixed toit. The motor weighs some 65lbs., 
and drives the wheel at 94 miles an hour. The locomotive 
wheel carries a tray, in which are 15 to 20 Fulmen cells, each 
weighing 154lbs., and having a capacity of 80t085 ampere hours 
at a normal discharge rate of 20 amperes. The chaise can run 
30 to 45 miles without recharging. The motor is series wound, 
and the speed is regulated by a rheostat, there being four posi- 
tions for forward motion. In the fourth position the rheostat is 
short-circuited, and the field shunted by a resistance. There 
are also two backward speeds, and an intermediate position 
of the controller handie short-circuiting the motor. The con- 
troller is placed under the seat of the carriage, the handle 
being at the side. There are two pedal brakes, one being 
merely a switch to interrupt the current, and the other a 
band-brake. The weight of the carriage is about Iàcwt., that 
of the pony" about 40 wt. MM. Mildé are the manufacturers 
of this miniature automobile. 

“Electric Gas Lighting.”—A writer in the Flectrical Engi- 
necr, of New York, states that an experimental electrical 
laboratory recently visited by him had Bunsen burners of the 
ordinary kind for heating small articles, and that these were 


lit without the aid of matches. Over the bench, located so 
as to be within easy reach of the gas burner, is fixed a copper 
brush, made of the frayed ends of incandescent lamp cord. 
This brush was connected to one side of a 110 volt circuit in 
series with & large magnet, wound with fine wire, and con- 
sequently having high selfinduction. The Bunsen burner 
was connected to the other side of the 110 volt circuit by a 
wire running inside the rubber tube, connecting it to the gas- 
cock. Before reaching the gas-pipe, however, a short length 
of metal pipe was inserted in the rubber tube, and connection 
was made to this to avoid grounding the circuit on the gas- 
pipe. To light the burner, gas is turned on, and the tip of 
the burner is simply touched to the brush and drawn away 
again. The circuit is closed as soon as the burner touches 
the brush. When the burner is taken away a flash ensues, 
because of the high self-induction of the circuit, and the gas 
is lit. The method, as installed there, is entirely safe, and 
eliminates whatever fire risk may be connected with matches 
as well as saving time and making it more of an inducement 
to turn out the gas when it is not wanted. 


The Municipal Electrical Association.— We have received a 
сору of the Proceedings of this Association for 1898. It 
includes a full reprint of the Papers read at last year’s Annual 
Convention in London, and of the discussions which followed 
them. From the Secretary’s report it appears that the 
number of municipal electricity committees elected to 
membership of the Association during the year 1897-8 had 
been 14, increasing the total number to 55. Seventeen 
electrical engineers had been elected and five had retired, the 
total being 68, and the number of assistant engineers whc 
were Associates of the Association had increased from 45 to 54. 
The approval of the sub-committee to the ** Standard Clauses 
for Specifications,’’ drawn up by representatives of the 
Electrical Engineering Plant Manufacturers’ Association and 
the Municipal Electrical Association (see The Electrician, 
Vol. XL., p. 662), was endorsed at the General Meeting, 
and the clauses are reprinted in the volume of the Proceedings 
before us. It is to be regretted, however, that Mr. R. P. 
Sellon’s name should have been printed as Salon. A scheme 
fer the creation of a benevolent fund, brought forward by 
Mr. Wordingham, has met with the approval of the Council 
and Members of the Association. It is hoped that those who 
are willing to contribute to it will send their remittances to 
the Secretary, Mr. A. B. Mountain. With a view to 
encouraging the reading of Papers by Associates, the Council 
has decided to offer a prize of five guineas for the best 
Associate’s Paper presented, and we may mention that for the 
present the Council have generously decided to subscribe the 
necessary amount among themselves, so as not to burden the 
funds of the Association. It is also announced that the 
Council has arranged to keep a record of any plant corpora- 
tions may have for disposal, and corporations wishing to buy 
or sell second-hand plant are requested to communicated with 
the Secretary. 


— — 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, January 13th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Students’ Meeting, when Dr. Archibald Barr will deliver an 
address on “The Application of the Science of Mechanics to 
Engineering Practice.” 

TUESDAY, January 17th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Papers to he read with a view to dis- 
cussion : (1) " The Effects of Wear Upon Steel Rails,” by W. G. 
Kirkaldy ; (2) “ On the Microphotography of Steel Rails," by Sir 
William C. Roberts-Austen, F.R.S. 

WEDNESDAY, January 18th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Students’ Meeting in the Library of the Institution. Paper 
to be read: “ The Effect of Governors on the Parallel Running 
of Steam Alternators,” by L. Wilson. 

Roya. Microscopical SOCIETY. 

S p.m. Ordinary Meeting at 20, Hanover-square. 

THURSDAY, January 19th. 
INSTITUTION OF CIVIL ENGINEERS. 

2:30 p.m. Students’ visit to the Te-ting and Experimental Works of 
Messrs. David Kirkaldy & Son, 99, Southwark-street, S.E. 
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CONTEMPORARY ELECTRICAL SCIENCE. 


[Compiled by E. E. Fournier р’Агве.] 


Properties of Reflected Cathode Rays.—Previous to 1881 it 
was generally believed that cathode rays came to an end when 
they encountered a solid obstacle. In that year, however, 
Goldstein discovered evidences of the reflection of cathode 
rays. Recently (see Vol. XLI., p. 848) Starke has measured 
the reflective powers. of various metals for cathode rays, and 
found them to vary roughly with their densities. Ernest 
Merritt has made an interesting test to find whether the 
velocity of the cathode ray particles is sensibly altered by 
reflection at an anticathode. The latter was perforated, so 
that some of the cathode rays proceeded to the other end of 
the tube, while another portion was reflected at right angles 
into a side tube. The direct and reflected rays could thus be 
examined under identical conditions as regards potential and 
exhaustion. The experiments agreed in showing no difference 
in the deflection of the direct and reflected rays by the same 
magnetic field; hence the velocity of the particles is not 
sensibly changed by reflection. Since the cathode particles 
are able to pass through metallic films it cannot be the target, 
as а whole, which reflects them; hence it must be the 
metallic molecules themselves, and their unchanged velocity is 
& valuable confirmation of the view that they must be very 
small in comparison with the molecules. They rebound as 
rubber balls would rebound from a heavy projectile. 

[MznnrrT, Phys. Review, Nov., 1898.) 


Electrothermal Relations.—In a Paper covering 72 pages of 
Wiedemann's Annalen, E. Riecke works out a mathematical 
theory of the relations between thermal and electric pheno- 
mena, based, not upon Maxwell’s system, but upon the con- 
ceptions underlying Weber’s theory, which, as he points out, 
still holds the field in electrolytic theories and all theories in- 
volving ions of the liquid state. Several efforts have been 
made to reduce metallic conduction to an electrolytic pheno- 
menon. Riecke boldly assumes the identity of the particles 
involved in thermal and electric conduction, and, after a few 
pages bristling with symbols, he arrives at such equations as“ 

Ip = lc ai. 
9. inc v 
where g is the “ specific rate of displacement by heat, p the 
mass of a particle, c a constant characteristic of the par- 
ticle (the suffixes denoting the positive or negative sign), 
and и and v the speed of the positive and negative ions 
wandering with the current. The thermo-electric and 
thermo-magnetic effects are dealt with in detail in a 
manner which requires careful study to fully appreciate, 
and eventually the author enters upon new ground by trans- 
ferring his conceptions from metallic conductors to vacuum 
iubes. The Paper at this point becomes distinctly exciting : 
The movable negative particles are the same for all metals; 
ihe ratio e/m being assumed as 512 х 1015, the constant 
v, becomes a velocity of 4:02 x 105. Cathode ray particles are 
the negative particles responsible for part of the thermal and 
electric conduction in metals. Canal rays are positive par- 
ticles which turn out to be the metallic ions themselves, and 
€, = 6:90 x 10. вес. 71. Zeeman’s particles are negative ions 
moving in circular orbits of radius 0.021 * 10 mm. The 
author even calculates the diameter of Ampére’s molecular 
currents. The whole Paper is either a magnificent extension 
of our boundaries of knowledge or & terrible waste of time. 
[RrEckE, Wied. Ann., Nos. 11 and 12, 1898.] 


Electric Cohesion.—T. Tommasina has observed a peculiar 
phenomenon of adhesion or cohesion under the influence of 
the electric current, which may serve to elucidate some 
obscure points in the properties of coherers. He was engaged 
in experiments with an elementary coherer in the shape of a 
simple pendulum with a bob of nickel-plated brass resting 
lightly on a pinch of nickel filings, supported by a horizontal 
copper plate. The coherer was inserted in a circuit operating 
а relay, which lighted a small lamp when the current passed. 
The author found that when the copper plate was lowered the 


connection between the pendulum and the nickel flings was 
not immediately broken, but was maintained by a mobile and 
flexible little chain of filings, sometimes as long as 2cm. 
Only one such chain was formed ata time. While it lasted it 
continued to keep the lamp burning. On cutting off the 
current the chain collapsed in a short time. Filings of several 
metals were tried, and it was found that the chains were 
readily formed by the noble metals, but not by iron, mag- 
nesium, antimony and bismuth. The author does not attempt 
an explanation, but if the phenomenon is due to electrostatic 
attraction,it is evident that the contact between the particles 
must be very intimate indeed, and this is more likely to be 
the case in noble metals than in others. 
([Tommasina, Comptes Rendus, Dec. 12, 1898.] 


Chemical liectification.— The rectification of alternating 
currents by means of electrolytic cells containing aluminium 
electrodes facing carbon or lead electrodes was first proposed 
by Graetz and Pollack. A similarly unsymmetrical action 
was obtained by Eichberg and Kallir in the case of a metal- 
carbon arc, and by Nichols in a spark-gap between a point and 
a sphere. L. Kallir discusses the theoretical aspects of the 
“ aluminium valve" on the supposition that the current in 
one direction is completely stopped, while for the other 
direction each cell has a definite ohmic resistance. He 
traces a current curve for a single valve, which is intermittent 
and approximately sinusoidal. He proposes a new arrangement 
for a non-intermittent current, as illustrated by the annexed 
diagram, in which the arrows indicate the direction of the 
transmitted current. The author shows that if the inductance 


in the circuit is large in comparison with the resistance, the 
current is nearly uniform. There is no throttling. Only 
one half of the magnetising circuit shown is, of course, 
traversed at each alternation, but that does not signify 
when only external effects are to be created. The arrange- 
ment shown could be used for the self-exciting of alternate- 
current generators. 
[KALLIB, Zeitschr. fiir Electrotechnik, Dec. 18, 1898]. 


Condensation Nuclei.—The study of the condensation of 
water vapour on nuclei produced by various agencies has 
lately been called in to furnish cvidence concerning the nature 
of the agencies concerned. C. T. R. Wilson has extended 
these researches to the nuclei produced by Röntgen rays, 
uranium rays, ultra-violet light, sunlight, metals in contact 
with a gas, ultra-violet light acting on a negatively electrified 
zinc plate, and the discharge of electricity from a pointed 
platinum wire. The author measured the supersaturation 
required to produce condensation by the sudden expansion of 
a given volume of saturated air until a fog or shower of drops 
was produced. He found that the action of strong X-rays on 
the gas differs from that of weak rays merely in the number 
of nuclei produced, the supersaturation required to cause 
water to condense on the nuclei remaining unaltered. 
Uranium compounds, whether inside the expansion apparatus 
in immediate contact with the gas or in a glass bulb outside 
produce nuclei requiring four-fold supersaturation, as in the 
case of X-rays. When the expanded air is exposed to an 
electric field the clouds are eliminated, owing to the fact that 
the nuclei are charged, and are therefore rapidly removed 
along the lines of force. The only uncharged nuclei are those 
obtained by the action of ultra-violet light on moist air and 
the action of metals on air. 

[WirsoN, Proc. Roy. Soo., No. 406.) 


New Sources of Becquerel Rays.—The researches on the 
active principle concerned in the crypto-radiation of pitch- 
blende, commenced a few months ago by P. Curie and 
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Mme. Curie, have been continued by them and G. Bémont 
with somewhat sensational results. In addition to the sup- 
posed new metal “ polonium,” which resembles bismuth in 
its general chemical properties, the authors elaim to have dis- 
covered another, whose chemical reactions are those of barium. 
But, although it is always found. associated -with barium, its 
geparate identity is made exceedingly probable by three cir- 
cumstances. In the first place, barium itself exhibits no 
radio-activity. Secondly, the activity of the chloride of the 
new substance, mixed up as it is with barium chloride, 
may be considerably enhanced by repeated precipitations 
with alcohol. As obtained from the pitchblende, its 
radio-activity, measured by its power of imparting an 
electric conductivity to air, is about 60 times that 
of metallic uranium. After a few precipitations it be- 
comes 900 times more effective. In the third place, the 
spectrum of the substance shows a line not due to barium, and 
this line becomes more and more prominent as the activity is 
increased by fractional precipitation. The authors have not 
succeeded in completely eliminating the barium. If they did 
they would probably obtain a substance of enormous radio- 
activity, which they propose to call *radium." The most 
important discovery of all is that the two new substances are 
capable of producing а photographic impression in half a 
minute instead of several hours, like uranium and thorium, 
and that they are, like Rontgen rays, capable of exciting 
fluorescence on а platino-cyanide: screen. Here we have 
apparently a source of light requiring no supply of energy to 
maintain it, and if these substances do infringe the second 
law of thermo-dynamics the consequences cannot be over- 
estimated. 
[Cunte, Mug. CURIE and Вёмомт, Comptes Rendus, No. 26, 1898.] 


Uranium Radiation, —At a time when Becquerel rays are 
attracting the closest attention of scientific men, it is very 
useful to have a careful and exhaustive investigation into the 
characteristics of uranium rays. This has been provided by 
E. Rutherford. His observation that uranium rays exhibit 
neither refraction nor polarisation removes the only distinction 
which hitherto was thought to separate the properties of these 
rays from those of Röntgen rays. The authors work deals 
more particularly with the power of rendering gases electri- 
cally conducting, and he shows that all the facts are consistent 
with the theory of ionisation, which involves the production 
of charged carriers throughout the volume of the gas, the 
existence of a saturation current, the partial separation of 
positive and negative ions, and the proportionality between 
the ionisation, the intensity of radiation, and the pressure. 
Experiments with a gradually increasing number of 
layers of the same aluminium foil show that uranium radia- 
tion is complex, and that there are present at least two dis- 
tinct types of radiation—one that is very readily absorbed, 
and the other of a more highly penetrative character. This 
exhibits. another analogy to X rays. The author calls the 
first kind the a-radiation, and the second kind the B. radiation, 
and shows that aluminium is 100 times more transparent to 
the latter than to the former. The author does not hazard a 
guess at the source of energy of uranium radiation, beyond 
referring critically to Thomson’s suggestion of a re-grouping 
of the constituents of the atom. It might be expected that 
the rate of such a re-grouping would vary with the tempera- 
ture, which uranium rays do not. What we know is that 
uranium, thorium and their compounds behave like anti- 
cathodes in an X-ray tube. The question remains: What 
are the rays which impinge upon them ? 

[RuTHERFORD, Phil. Mag., January, 1899.) 


An Aerial Underground Cable.— According to the Energie 
Electrique the Paris Edison Co. has constructed a tunnel 
between its station at St. Denis, outside Paris, and the Avenue 
Trudaine central station, in order to run bare 2,100 volt 
cables between the two, and actuate a pair of 1,200 kilowatt 
continuous-current transformers in the latter, the present 
plant being overloaded. The tunnel is 6ft. high, so that a 
workman ean walk through easily from one end to the other. 
This man is to be completely dressed in india-rubber. 
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THE HAMILTON 20,000 VOLT POWER TRANSMISSION. 


A very large-power transmission plant has recently been 
put into operation on the Canadian side of the Niagara rivor, 
by the Cataract Power Co., of Hamilton. It is of especial 
interest, owing to the high-pressure of 20,000 volts, which is 
employed on the transmission line, and for the distance over 
which: the power is conveyed. The generating plant is at 
Decew Falls, about 12 miles west of Niagara Falls and a few 
miles south of the shore of Lake Ontario (seemap). This point is 
85 miles distant from Hamilton, to which place the power is 
transmitted. The power is really a part of that of Niagara 
Falls, the water being taken from Lake Erie and discharged 
into Lake Ontario, and the immediate source being a feeder 
of the Lake Erie level of the Welland Canal, from which the 
water is taken at Allanburg. The power-house stands at the 
foot of a high escarpment, which can be traced for many 
miles east and west, forming as it does the edge of the table- 
land that serves, so to speak, as a dam for the waters of Lake 
Erie, and through which the Niagara stream has cut its famous 
gorge. 

The Hydraulic Equipment.—The water is brought from 
Allanburg to the edge of the escarpment by а canal about 
4j miles in length, cut in the clay, with a minimum oross- 
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The Lake Erie—Lake Ontario Hydraulic Power District. 


section of about 973 вд. ft. below the water level, the canal being 
13ft. wide at the base, the sides having a 14 slope and the normal 
depth being 5ft. of water. At one point a valley is crossed by 
a trestle work carrying a rectangular, closed, wooden flume, 
which is maintained under a slight head to keep the whole 
of the flume wet. At the lower end of the canal there are 
three storage reservoirs, one natural and two artificial, giving 
an aggregate surface for storage of 1,250,000 sq. ft. area. 
From the forebay, the water is carried down the inclined 
surface of the escarpment to the power-house in a steel pen- 
stock 750ft. in length ; the diameter of this pipe varies from 
Т3. to 82ft. It is supported entirely from the upper end, 
where it is embedded in concrete in a channel cut in the 
rock. This arrangement was made necessary by the lack of 
proper anchorage points at the bottom of the slope. About 
two-thirds of the way down the hill there is a horizontal 
shelf, and at this point there is placed a slip joint to allow for 
temperature changes. This joint, in addition to taking care 
of the expansion and contraction, is so designed as to support 
that portion of the pipe below it, so that the whole pipe, 
expansion, joint and all, is hung from the top. The pipe 
will be covered with a wooden sheath to prevent the forma 

tion of ice at times of light load. 
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The Power House.—The power house, nestling in the valley | a 12in. spring-closed relief valve, there being no air chambers 
of Twelve-Mile Creek, into which the teil- water discharges, is | on the penstock. 
a plain brick structure, 174ít. long and 42ft. wide, covered The wheels are of a different style from those generally 
with a roof supported on steel trusses. The penstock receiver ! supplied by this Company, and may be described as an 
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Plan and Elevations of Power House. 


inward- flow, radial type. One of the interesting features of 
this plant is the employment of the reaction type of turbines 
with the very high head of 260ft. The intake pipe 1 
horizontal, and the draft tube passes vertically down through 


runs under the floor, with four vertical branches curving over 
in quarter turns to the main wheels, and beyond them two 
similar branches for the exciters. The main gates are 36in. 
in (diameter, and were built, as were the wheels, by the 
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Interior of the Power House. 


Stilwell-Bierce and Smith-Vaile Co. They are each operated | the floor and is sealed in the tail race to give the added head 
by a hydraulic ram under penstock pressure, and are not | of 14ft. by suction. The governing gate is a ring of the 
fitted with by-passes. The four-way valve for operating the | register type between the guide chutes and the buckets of the 
ram is moved by a long handle, on the other side of which is | runner, and it is moved axially by two rods connected with the 
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governor mechanism. The governor is of the Giesler electro- 
mechanical type, the centrifugal balls operating electrical 
contacts, the currents from which in turn energise clutches 
riven by belting from the main shaft. The wheels are 
rated at 1,950 н.р. each at 400 revolutions per minute, under 
‘the normal head. 

On one of the shafts is a 74-ton flywheel, with an outboard 
bearing, and the other end is attached through an insulating 
-coupling with the electrical generator. The latter are of the 
inductor type, and were supplied, as was all the electrical 
equipment, by the Royal Electric Company, of Montreal. The 
inductor weighs 15 tons, and is fitted with ten poles on each 
ring, and, therefore, at the speed of 400 revolutions per 
minute, generates 662 u> per second. The machines generate 
two phases at 2,000 to 2,400 volts, the windings being, as is 
customary with these machines, of the coil type and not 
distributed. These coils are wound of bare copper strip with 
mica insulation between the turns, which construction will 
stand long-continued over-heating without deterioration. 

The machine switchboard has three panels of white marble, 
one for the exciters and one for each of the generators now 
in place. The generator panels have no live contacts on the 
face of the board, and are each equipped with one voltmeter, 
a switch by which this instrument may be thrown on to either 
phase, two main ammeters, one for each phase, and one 
continuous-current ammeter in the field circuit. Switching 

is accomplished by two double-pole, double-throw slide switches, 
-one for each phase, the double throw being from one set of 
"bus bars to the other. Beside these instruments there are 
the usual field rheostats. There are no fuses on the generator 
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One ot the Main Wheels with Governor, Fly-Wheel and Coupling. 


these machines than a sudden throwing off of the load by a 
fuse blowing with the turbine gate full open. The exciter 
panel coutains the usual instruments and switches for operating 
two continuous-current shunt machines in parallel on the 
exciter bus bars. 

The exciters themselves consist of two 80-kilowatt, four- 
pole, 70-volt machines, built by the Crocker-Wheeler Company, 
driven at 1,000 revolutions per minute by individual turbines 
to which they are direct-coupled, each exciter unit being of 
sufficient capacity to excite the full equipment of four 
generators. These turbines are hand-governed. 

One of the most interesting parts of the station is that 
devoted to the step-up transformers for obtaining the 20,000 
to 24,000 volts delivered to the line. Two-phase currents 
being used on the line, a plain battery of single-phase trans- 
formers is connected on each phase. Each battery consists 
of five 200-kilowatt Stanley transformers, immersed in 
“© mineral seal oil in heavy boiler-iron cylindrical cases, about 
4ft. in diameter and 6ft. in height. The transformers are 
cooled with water, which is taken from the penstock and 
-circulated through pipes inside the transformer cases. 

Each transformer is fitted with a marble switchboard sup- 
plied with switches on both the high and the low-tension 
sides; the latter are of the ordinary slide type, double-throw 
from one set of bus bars to the other, and mounted on the 
backs of the panels, The 20,000-volt switches are more 
interesting. They are of what is called the stick type, con- 
-sisting of a wooden pole about 4ft. long, carrying at its upper 


end a receptacle or socket which may be pushed up around 
a downwardly projecting contact finger on the board. The 
socket on the pole is connected, by a heavily-insulated, flexible 
cable with a plug permanently screwed into its receptacle. 
The socket is provided with guides, which run under hard 


rubber slides when the socket is attached to or removed from 


the finger. The tips of both fingers and sockets are made of 
non-arcing metal. It is not intended that these switches 
shall be opened with the load on, but the load will first be 
removed by the low-tension switches. The others will then 
only open the magnetising current of the transformers and the 
capacity current of the line. Each high-tension stick may be 
attached to either one of two fingers, connecting to either one 
or the other of the duplicate lines which will eventually be 
established. Between the two poles of the switchboard for 
each transformer there is a heavy marble barrier. Non-arcing 
fuses are placed on both primary and secondary sides of each 
step-up transformer. 

The Line.—The line, as noted above, is of a rather unusual 
type for such long transmissions, namely, two-phase. The 
25 per cent. economy of copper, which could have been 
obtained by a three-phase line with the same potential differ- 


The 20,000-volt Two-Phase Pole Line. 


ence between wires, is sacrificed for the reduced interference of 
unbalanced loads which will be obtained by the arrangement 
adopted. The four No. 1 medium-drawn bare copper wires 
are supported on a single cross-arm, the two phases being 
respectively on the two sides of the poles, and the wires 18in. 
apart. The poles vary from 406. to 50ft. in length, have 
tops with a minimum diameter of 8in., and are spaced 90ft. 
apart. 

Protection against lightning is obtained by a barbed wire 
the whole length of the line, stapled to the tops of the poles 
and earthed at each pole. At the terminals, banks of Stanley 
lightning arresters and choking coils are used, there being 30 
gaps in series between each wire and earth. The insulators 
are triple-petticoat porcelain, tested in the ordinary way to 
65,000 volts before use. The pins are of ‘ locust,” prepared 


in oil, and are fastened into the cross-arm with a wooden peg, 


the object being to avoid all unnecessary metal near the wires. 
A two-wire telephone line is mounted on a lower cross-arm, 
and is frequently transposed, the power wires not being trans- 
posed or spiralled. For a large part of the distance the line 
follows the route of the Grand Trunk Railway. 

The Transformer Sub-Station.—At Hamilton the line runs 
into а specially constructed brick transformer station on 
Victoria-avenue. After passing through the arresters, each 
wire terminates in a panel of the line board provided with 
stick switches as at the other end. One-half of the room is 
occupied by two batteries of five 175 kilowatt transformers, 
similar to those at the power station, except that they are air- 
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cooled instead of water-cooled. The boiler-iron cases are 
fitted with a ring of vertical tubes open at either end, and 
the transformers set over a duct into which air is blown by a 
Sturtevant blower coupled to a two-phase. motor. The air 
rises through the tubes and discharges from the tops of the 
cases, cooling the oil, which in turn cools the copper and iron 
of the transformer. Each transformer is fitted, as are those 
at the power station, with switchboard panels having high- 
tension and low-tension switches. The high-tension side is 
also fused at this point with enclosed 20,000-volt, 18-ampere 
fuses, 15in. in length. 

The Company is now supplying power to the incandescent 
service of the Hamilton Electric Light and Power Co., and 
still another switchboard is in use at the transformer sub- 
station, for the out-going 2,000-volt feeders. These feeders are 
provided with two independent wires on each phase, except 
those which will be devoted exclusively to power service, which 
will have three-wire two-phase lines. The lighting loads are 
balanced and boosted at the Electric Light Company’s station. 
The old house-to-house 1,000 to 50 volt, 1833 ~, transformers 
of the lighting company have been replaced by 2,000 to 100 
volt 66$ ~, transformers in larger units, with a better grouping 
of the secondary loads. The Company expects later to carry 
а considerable power load to drive the arc light machines and 
also several, if not all, of the tramways of Hamilton. 

We are indebted to the. Electrical World of New York for 
the illustrations and information contained in the above 
article. 
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IMPROVEMENTS IN MAGNETIC SPACE 
TELEGRAPHY.* 
BY DR. OLIVER LODGE, F. R. s. 
(Concluded from page 367.) 


MAGNIFYING TELEPHONE, 


Instead of using the vibrating coil to affect a soundboard 
direct, it was obvious that it might be used first to affect a 
microphonic contact in a local battery circuit, and thus cause 


Fic. 6. 

fluctuations in a stronger current than that induced from a 
distance, and so send on a more vigorous disturbance to another 
telephone, and thus cause a louder noise. For this purpose, 
after several microphonic transmitters had been tried, a 
Berliner was ultimately chosen, and arranged at B in Fig. 6. 
Here the ordinary telephones are arranged so that the disturbance 
can be heard either direct without magnification or after magnifi- 
cation, and then the received disturbance can be compared with 
the magnified disturbance. The telephone T, serves for both 
determinations, acoording to whether the keys are up or down. 
The telephone T, was a duplicate of the same make, and was 
switched into either circuit when T, was out of it, so as to keep 
everything similar. It was found during the experiments that T, 
was unimportant ; the resistance and inductance of the rest of the 
circuit were great in comparison. 

In these early trials the tripod merely pressed against the mica 
disc of the transmitter ; but the mica was now removed and the 
tripod attached to the coil pressed against the carbon plate instead ; 


* Paper read at the Institution of Electrical Engineers, Dec. 8, 1898 


but this was no improvement. Hitherto the coil was pressed ар, 
resting on elastic pellets below, and was under considerable 
constraint ; now, finally, the tripod was attached rigidly to the 
centre of the carbon plate of the Berliner transmitter, and the coi? 


Fic. 7. 


was allowed to hang freely in the magnetic air gap. This was 
much the best plan; but a spiral spring pressing upwards is still 
generally used to support the weight of the coil and to regulate 
the dominant pitch appropriate to the disc and coil as a vibrating 


The method of connecting the magnifier to the telephone listened 
to was also modified, and was frequently as in Fig. 7, where T is 
any telephone, diagrammatically indicated, M is the Berliner 
microphonie transmitter, with receiving coil hanging on a tripod 
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Fia. C.—Arrangement of Two Magnifying Telephones and One Sound- 
ud Telephone in series ; all of the vibrating coil pattern. Compare 


from its carbon plate, B is a battery of three storage cells ; and L is 
a self-induction coil, without ігор, which carries most of the steady 
current which is necessary to the good action of a microphone, but 
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diverts the jerks and fluctuations mostly through the telephone, even 
though this be of high resistance. 

Sometimes a condenser, S, was inserted in its circuit too, with 
the objeot of assisting through the telephone fluctuations of a 
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Fic. 10.—Details of Magnifying Telephone with vibrating coil suspended 
on reed and supporting a microphonic contact, 


definite pitch, and of other pitches not too far removed from that, 
A transformer could be used instead of the self-induction shunt, 
but the advantage of a transformer is more felt on long lines; for 
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a compact apparatus it serves too, but it wastes more power than | mitter M. 


the L shunt. 
The arrangement shown in Fig. 8 was tried as receiver at my 
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Fie. D.—Arrangement of Coil on Tuning Fork for first Magnifier, with 
single microphonic contact and adjusting screw. Compare Fig. 10. 


house of the signals sent from college, two miles away. A is 
the cable once round the en, connected to the thick winding 
of a hedgehog transformer, Н. Its thin winding is connected to the 
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Го. E.— Details of the Microphonic Contact of the first Magnifying Tele- 
phone, with coil suspended from tuning fork seen endways. Compare Fig. 10. 


fine-wire suspended coil of the first magnifying telephone I. The 
currents from its transmitter, M,, are taken to the fine-wire coil of 
the next magnifier, II., shunted by the low-resistance self-induction 
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Fic, F.—Syntonic Magnifying Telephone, with tuning fork; suspended 
coil working a microphone. Compare Fig. 10. 


coil L. III. is the final telephone of the series, viz., an ordinary 
Western Electric loud speaker (2 ohms), in series with the trans- 
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Under these circumstances the signals could be heard 
with the ear 2in. from the funnel of III. 

But the hedgehog wasted a lot of power; its volume of iron 
being considerable, and the hysteresis and eddy losses at high 
frequency being very marked. An improved arrangement con- 
sisted in interposing a 20-microfarad condenser (the est then 
available, kindly lent by Dr. Alex. Muirhead), This was not 
enough to tune up the circuit, except when the thin-wire circuit of 
the hedgehog was unolosed. So the plan shown in Fig. 9 was 
adopted, and was a decided improvement. M C is the magnify- 
ing arrangement, as before. Н is the thick wire of the hedgehog, 
inserted merely as extra self-induction. S is a condenser having a 
capacity of 20 or 21, or sometimes as much as 24, microfarads (a 


Fra. G, —Photo raph of the Telephone Magnifier with coil suspended by 
a tuned reed. Compare Fig. 10. 


small plug condenser being added in parallel to vary and improve 
the tuning). 

Thus the note was enhanced by resonance, and the signals 
became almost loud. (The tuning-reinforcement at the College end 
happened, however, on this particular occasion to be rather poor.) 

is must serve as a sample of a great number of experiments, 
made with all manner of condensers and different notes; an 
especial amount of variation beiog practised at the sending end. 
Тез to be remarked that fine-wire coils to the telephones are by no 
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Fig. 11.— Photograph of Single-pole Magnifying Telephone with vibrating 
coil operating a Berliner transmitter. 


means the best for this particular purpose, and afterwards ribbon 
coils of thin aluminium strip were used instead. Transformers 
and L shunts could then be dispensed with ; but small telephonic 
transformers are still usually employed, to prevent the constraint 
exerted on the hanging coil by a steady current passing through it. 
Small transformers don’t waste much, and a little waste of power 
matters nothing where there is a local battery. 

The Berliner or such-like granular transmitters, though serving 
well to magnify an already audible current, do not always pick up 
and magnify an inaudible one, and, moreover, they do not dis- 
criminate between an intended and accidental vibration. For this 
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purpose a better and more precise apparatus has to be constructed 
—viz., the reed or the tuning-fork magnifying telephone, with only 
a single pair of carbon contacts. This is shown in Fig. 10, and its 
essence is that the coil is hung to a reed or fork or vibrator of 
definite pitch, and carries also a pellet of carbon which presses 
lightly upward on another fixed pellet, thereby constituting а 
single-contact microphone. Such an arrangement, as is well 


Fic. 12.—Mounting of Coil and Pole-piece of Sound-board Telephone. 


зашто 


known, is excessively sensitive to utterly imperceptible mechanical 
disturbances, and the minutest fluctuations of current now passing 
through the hanging coil give ultra-microscopic tremors sufficient 
to vary the resistance of the light carbon contact perceptibly ; the 
energy of a single-cell local battery being thus brought into action, 


Fro. H.—Vibrating Coil Telephone with Sound-board, for loud-speaking 
or other signalling. Compare Fig. 12. 


enough energy is imparted to disturb (through another hangiug 
coil) one of the ordinary granular transmitters, which then passes 
on a stronger current to the loud speaker, or the call. Or it 
may be that two reed magnifiers in series are desirable, when the 
received current is exceedingly faint. 
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The single-point magnifiers do not carry big currents, and they 
require delicate, though easy, adjustment ; but when properly 
made and adjusted they work extremely well with pure tones. The 
multiple-contact microphones work better for articulate speech, as 
is well known. The magnifying transmitter is shown in Fig. 11. 


I find graphite carbon the best for these single contacts, and Lam 
indebted to Mr. Swan, to Le Carbone, and to Mr. Acheson 'for- 
several specimens of soft carbon, which answer much better than. 
the harder arc lamp variety. 


Fic. J.— Photograph of the Electromagnetic Syntonic Call Telephone, 


which breaks the circuit of a relay and so rings an electric bell when it 
гесе тое the current of right frequency from the magnifiers. Compare 
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Fre. K.—Details of Syntonic Call Telephone, showing the dancing contact 
on one of the prongs. Compare Fig. 18. 


SOWA 


MAM VA 


Fic. L.—Plan of a Double-pole Steel Magnet for a Double Magnifying 


Telephone. 


The last telephone of the series. has been so far represented as 


one of ordinary pattern, but it is obvious that the vibrating coil 
attached to a wooden sound-board may be employed, like Fig. 12; 
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and, further, that a combination of such sound-board telephone 

‚ may have an important application to the human voice and the 

acoustics of buildings—a different subject, into which I will not 

. now further go. 

It is also manifest that when the vibrations are magnified they 
may be used to work a relay and ring a bell, or actuate a Morse 
instrument, or anything else ; just as in the phonophoric receiver, 
for instance, I am indebted to Mr. Langdon Davies for the loan 


Й 


of one of his phonoporic receivers. 


Fic. M.—Permanent Magnet with four annular pole-spaces adapted to 
receive the four coils of a quadruple magnifying telephone. 


The bell-ringing arrangement that we at present prefer is а coil 
telephone of the tuning-fork pattern, so that (if protected from 
mechanical shaking) it shall only respond to a definite note, and 
not to casual currents in the line. The light coil hangs to the 
limb of a large tuning-fork, and on this or on the other limb is a 
light metallic contact which dances when the limb vibrates, thereby 
practically breaking а local relay circuit and letting its tongue fly 


Fic. N.—Arrangement of Double-pole Magnet with one pole magnifyin 
and the other pole “calling,” E Конур 


Over, во ав to close а bell circuit, A 
t one is given in Fig. 13. 
О ія the last of the series of the suspended magnifying tels- 


diagram is hardly necessary, 


K is also rigidly supported, and carries a thumb-sorew for 


P is a platinum stud contact carried by a very light spring : 


bell in the ve dinar : | 
where calling up is desired. ry ordinary way in any office 


It may be thought that a light coil is hardly competent to 
shake appreciably the massive steel limbs of a tuning-fork ; but 
when it is isochronously attuned to the pulsations of the received 
disturbance, a юке is wonderfully sensitive (even to aerial 
vibrations, as is well known in an ordinary resonance experiment) ; 
and the fact that it is not sensitive to disturbanoes of accidental 
frequency is wholly advantageous. The light trembling spring is, 
however, readily disturbed by any sort of shaking, and if the relay 
is too delicately adjusted it may give spurious calls due to mechan- 
ical tremors. From these it must be guarded. 

Continuous working at the subject for over a year on the part 
of Mr. Benjamin Davies and myself, with occasional aid from 
instrument makers, has naturally resulted in a mass of observations 
and experiments. What is now published is but а fragmentary 
selection, but the Paper is quite long enough. 


JETHERIC TELEGRAPHY.* 
BY W. Н. PREECE, C.B., F. R. s. 


I have never submitted to the Institution of Electrical Engineers 
any record of my long and continuous researches on signalling 
through space. My reports have been made from year to year to 
Section A of the British Association. Some of them not having 
been printed, it is not to be wondered at that all my work is not 
known, and so much of it is occasionally reproduced by others. I 
will confine my remarks in this paper to setherio telegraphy, and to 
its electro-magnetic form alone. 

In 1884+ disturbances—that is, stray currents producing extra- 
neous noises on the telephone—were detected on the circuits 
erected over the house-tops, produced by currents in telegraph 
wires buried in iron pipes in the streets. Messages sent on the 
telegraph wire were actually read on the telephone circuit, though 
the wires were nowhere in contact. Exhaustive experiments were 
made to prove that these results were due to induction and not 
conduction. This was done by making the circuits metallic. They 
were separated from each other by a span of 80ft. 

Many preliminary laboratory experiments were made with coils 
of many turns, but in 1885 square coils of insulated single wire, 
each side being of 440 yards length, were laid horizontally on the 
ground in the neighbourhood of Newcastle, and conversation by 
telephone was effected from one to the other through a space of 
one-quarter of a mile. Disturbances between these equares were 
appreciable at 3,000ft., and even at a distance of 10} miles between 
parallel lines of telegraph connecting Durham and Darlington. In 
1886 t experiments were carried out across the Severn for a length 
of 14 miles between Bristol and Gloucester, the parallel wires 
being separated by а mean distance of 4:5 miles. Primary currents 
of 0:449 ampere were rapidly made and broken by mechanical 
means, producing on the telephone a continuous note which could 
be conveniently broken up by a Morse key into dots and dashes, 
as in Cardew's vibrator. тоо Басов were observed in the secon- 
dary circuit. The circuits were metallic and of many miles in 
length, that on the Gloucester side being completed through 
Stroud, and that on the Welsh side through Monmouth. Here we 
had just reached the limit of disturbance with the means at our 
disposal. It afforded a convenient measure of the range of audibility. 
The unexpected fact wasshown that, whether thecircuits were metallic 
or earthed at the ends of the parallels, the results were the same. This 
was confirmed subsequently by innumerable experiments, especially 
by some results obtained between Arran and Kintyre in 1894.§ All 
our experience since has shown that a coil of one single turn of thick 
copper wire, and of the largest possible diameter, gives the best 
result, and signals to the greatest distance. Moreover, it will be 
shown that the greater portion of this coil may be made up by the 
earth. Ina single turn thus formed we have the full beneficial 
effect of electro-magnetic as well as of electrostatic induction, we 
have the advantage of earth conduction, and we reduce capacity 
and inductance to their minimum. In closed coils of many turns 
we have only electro-magnetic induction, and we make inductance 
& maximum. In the autumn of the same year (1886) the vast 
expanse of sand at Porthcawl, in South Wales, was used to further 
develop the law determining these effects.: Two horizontal squares 
of 300 yards per side were placed 300 yards apart, and subsequently 
one of them was suspended on scaffold poles 15ft. above the other, 
which was covered with water at high tide. No difference was 
detected in the strength of signals, whether the space were air or 
water, or a combination of air and water. Subsequent experiment 


——. — — 
* Paper read before the Institution of Electrical Engineers, Dec. 22, 
898 


+ “ Induction between Wires and бтмш ar Report, Birmingham, 
1886. [The Electrician, Vol. XVII., p. 410.— Ер. g. 
ou “On Induction between Wires and Wires, B.A., Manchester, 


1837. [The Electrician, Vol. XIX., р. 461.—Ер. E.] y 
$ {Described in Mr. Preece's 1894 В.А. Paper. See Zhe Flectrician, Vol. 
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(1893) showed that through 15ft. the effect in air was distinctly 
better than through water. 

The conclusion then arrived at was that the magnetic field 
extends uninterruptedly through the earth, as it does through the 
air, and that if the secondary circuit had been in a coal-pit it would 
- have been equally evident. In fact, Mr. Arthur Heaviside suc- 
ceeded in 1887 in communicating between the surface and the 
galleries of Broomhill Colliery, 350ft. deep. But subsequent 
experiments showed that the conclusion arrived at was not true for 
water, for, though we have spoken in Dover Harbour telephoni- 
cally through 36ft., at 400ft. off the Goodwin Sands, no practical 
signals could be detected. Hence, the effect must diminish in 
water with some high power of the distance. А new telegraph line 
of copper wires running parallel to the Great, Western Railway in 
1886 offered convenient opportunities to experiment further.* The 
fact that parallel wires followed the same law as metallic coils 
facilitated such experiments. Horizontal coils of large diameter 
lying on the ground are impractical things, and I was glad to get 
rid of them. It was determined that with two parallel wires of 
1 mile length, the primary wire being excited by 1 ampere, the 
limit of audibility was reached at 1:9016 milee, and that 


z- 19016, / oi 
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gavo a fairly accurate empirical formula to determine the maximum 
distance, x, which should separate any two wires of length, I, C, 
being the primary current and r, the resistance of the secondary 
wire. This was amply confirmed by experiments repeated in the 
Severn Valley in the same year,” and it established the fact that it 
was advisable to use copper conductors of the largest gauge that 
could be obtained. It was also determined that a very important 
element of success was the rate at which the currents rise and fall, 
and that every cause of retardation, such as capacity and self-induc- 
tion, should be eliminated from the circuits. 
A great many 180 were made in Lisvane, in Glamorgan- 
: Shire (1887), Loch Ness (1892), the Conway estuary (1893), Frod- 
sham, on the estuary of the Dee (1894), Wimbledon (1894).+ But 
the most satisfactory results were obtained in the Bristol Channel 
(1892), between Lavernook and Flat Holm, 3°3 miles apart, between 
- which places messages passed freely.t In fact, at the present time 
this line has been re-erected and made permanent. It is in actual 
pu daily use, and has never failed ever since it was established. 
· The Pyke and Harris alternator, which was used in 1892, has been 
replaced by dry cells, The frequency has been raised to 400. The 
rate of rising and falling of the current has been immensely 
improved. The resistance of the circuit has been made as low as 
possible. There is no measurable capacity, and self-induction is 
eliminated. Hence the signals are simply splendid, and their rate 


the depth of the resultant earth was 300ft., while those at Conway 
are comparable with a depth of 350ft, In the case of Frodsham 
the primary coil had a length of 300ft., while at Conway the length 
was 1,320ft. At Loch Ness and between Arran and Kintyre, 
where the parallel lines varied from two to four miles, the calcu- 
lated depth was found to be about 900ft. The depth of this 
resultant must, therefore, increase with the distance separating the 
earth-plates, and this renders it possible to communicate by induc- 
tion from parallel wires over much longer distances than would 
otherwise be ible. A 
In establishing communication by means of induction there are 
three dispositions of circuit available, viz. : (а) single parallel wires 
to earth at each extremity ; (b) parallel coils of one or more turns; 
(c) coils of one or more turns placed horizontally and in the same 
plane. The best practical results are obtained with the first prp i 
ment, more especially if the conformation of the earth admits of the 
wires being carried to a considerable height above the sea, whilst 
the earth-plates are at the sea level. By adopting this course the 
size of the coil is practically enlarged, and even if it be necessary to 


increase the distance between the parallel wires to effect, this object 
the result is still more beneficial. Two wires of a definite length 
were first made up into two coils forming metallic circuits, then 
uncoiled and joined up as straight lines oppos to each other, with 
the circuit completed by earth. The inductive effects, and the 
distance between which they were observable, was very many times 
greater with the latter than with the former arrangement. 

One very interesting fact observed in Loch Neas in 1894 was 
that there was one particular frequency in the primary circuit that 
gave a decided maximum effect upon the telephone on the 
secondary circuit. It was а case of tuning. It was so effective as 
to secure the transmission of speech across a space of 1} miles. 

Effecta of resonance were observed during the experiments in 


-Of working dependent only on the skill of the operator. 
. The conception of the function of the earth as the completion of 
the circuit of a single coil has been thoroughly formulated. The 
‘earth acts simply as a conductor, and per se it is a very poor 
, conductor, deriving its conducting property principally, and often 
solely, from the moisture it contains, On the other hand, the 
resistance of the earth between the two earth- plates of a good 
circuit is practically nothing. Hence it follows that the mass 
of earth which forms the return portion of the circuit must be very 
great, for we know by Ohm's law that the resistance of a circuit 
.inoreases with its specific resistance and length, and diminishes 
with its sectional area. Now, if the material forming the earth 
portion of the circuit were, like the sea, homogeneous, the 
 eurrent-flow between the earth plates would follow innumerable 
but definite stream lines, which, if traced and plotted out, would 
;form a hemispheroid. These lines of current have been traced and 
m A horizontal plan on the surface of the earth is of the 
:form illustrated in Fig. 1, while a vertica] section through the 
earth is of the form shown in Fig. 2. With earth plates 1,200 
yards apart these currents have been found on the surface at a 
istance of half a mile behind each plate ; and, in a line joining 
the two transversely, they are evident at a similar distance at 
? right angles to this line. 
‚ Now, this hemispheroidal mass could be replaced electrically by 
ла resultant conductor (R, Fig. 2) of a definite form and position ; 
‘and, in considering the inductive action between two circuits 
"having earth returns, it is necessary to estimate the position of 
this UMS DATE conductor. This was the object of the experiments 
at Frods If the material of the earth be variable and dry the 


Arran in 1894.“ A metallic circuit was formed, partly of insulated 
wire 500ft. above the sea level, and partly of ordinary line wire, 
the rectangle being two miles long and 500ft. high. Wires on 
neighbouring poles at right angles to the shorter side of the 
rectangle, although disconnected at both ends, took up the vibra- 


tions, and it was possible to read all that was signalled on a tele- 
phone placed midway in the disconnected circuit by the ‘“‘surgings” 
thus set up. 

In March, 1895, the cable connecting Oban with the island 
of Mull broke down. А gutte-percha-covered wire, 14 miles 
long, was laid along the ground from Morven, on the Argyllshire 
coast, while on Mull the ordinary overhead iron wire connecting 
Craignure with Aros was used. The mean distance separating the 
two wires was about two miles. There was no difficulty in com- 


‘hemispheroid must become very much deformed and the section 
‘very irregular, the lines of current-flow must spread out further, 
but the principle is the same, and there must be a resultant return. 
The general result of the experiments at Frodsham indicate that 


* (See The Electrician, Vol. XIX., p. 461.— Ep. E.] 

t (The majority of these experiments are described in Mr. Preece's 1894 
Bd iun above referred to. See The Electrician., Vol. XXXII., p. 460.— 
Ep. Е. | 

t (Loe. cit. 
p. 520.— Ер. F. 


See also The Electrician, Vol. XXX., р. 81, and Vol, XXXI., 


municating. Public messages were sent for a week until the cable 
was repaired.t 
Perhaps the most important experiment attempted was that 
to communicate between England and Ireland. A circuit was 
made up from Carlisle to Haverfordwest, and another in Ireland 
from Belfast to Wexford.t The whole telephonic system of the 

* “Signalling through ‘Space,” B.A., Oxford, 1894. [The Electrician, 
Vol. XXXIII., р. 460.—Ep. F.] 

t See The Electrician, Vol. XXXIX., p. 216.—Ep. E.] 

8 See The Electrician, Vol. XL., p. 780.— Ep. E.] 
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else. No telegraph was at work anywhere. The hum 
of two or three electric light installations working on 
the alternate-current system was evident, but there 
was a weird, strange babel of noises that was mysterious 
and disappointing. I am strongly of opinion that these 
sounds were due to disturbances excited by primary 
electrical effects outside our globe. I have not thought 
the experiment worth repeating. It can have no 
practical value, but I had arranged in the event of its 
success to communicate between England and Europe, 
and then between Europe and America. 
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ELECTRICITY WORKS ACCOUNTS. 


The Woolwich District Electric Light Co. (Limited) 


Electricity supply in Woolwich was commenced 
in September, 1893, therefore the accounts which 
are dealt with in our table are those of the third 
and fourth completed years of working. 

The total received capital of £16,000 has been 
raised, £10,000 by the issue of 10,000 £1 shares, and 
£6,000 on Four per Cent. Debentures. Of this total 
amount £15,745, representing £42°6 per kilowatt of 
plant capacity, has been expended on capital account, 
no less than £30 of the £42-6 total per kilowatt being 
on plant. 

Corresponding with an increase in the number of 
the consumers of from 69 to 76 during 1897 the 
equivalent 8 с.р. lamp connection had risen from 
3,878 to 5,023, an increase of about 30 per cent., 
while the output for 1897 was 77,150 units sold as 
compared with 75,929 in 1896, a rise of but 1:6 per 
cent. It is evident, therefore, that the majority of 
the lamps added to the circuit in 1897 were connected 
near the end of the year, and had little influence in 
increasing the output. In consequence of this and 
the failure of the condensing plant the accounts show 
a disappointing state of affairs for 1897. The already 
high costs of 4:88d. per unit in 1896 are shown by 
the accounts to have risen in the succeeding year to 
5*69d. All the items of cost are responsible in some 
degree for this result, as they all without exception 
show increases. | 

The ultimate results are that although the tariff 
remained unchanged the ratio of costs to revenue 
had risen from 86:5 to 96 per cent., and instead of 
à working profit of £240 as in 1896, the figure for 
1897 was only £77. Nothing has been written off 
for depreciation or reserve, but £204 was paid in 
interest, leaving a deficit of £105. 

Contracts had been entered into by the company 
for the provision of new condensing plant, extension 
of mains and plant, and for the conversion of the 
system from high pressure alternating to low pres- 
sure continuous current, and it was anticipated that 
these extensions would have been ready for this 
winter’s load. 
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country was stopped from midnight to two a.m. one WOOLWICH. 
Sunday morning in June, 1895, Attempts were made Undertaking Worked by............ The Woolwich District Electric Light Co., Ltd, 
to signal, but it was impossible to distinguish a signal Date of Commencement of Supply | September, 1893. 
through the wonderful, incessant, and strange, sounds System of Supply ..................... Alternate-current transformer sub-stations. 
that filled the telephone and overpowered everything Chief Engineer. . . F. Barnes Spencer. 


YEAR ENDED DEC. 21, 1896. DEC. 31, 1897. 
QUANTITIES— 
Uta genqeated. 1 oec eed euexenesss vase — — 
EP л аеннан) 75,929 77,150 
„ sold to сошзишетз.................. 75,929 77,150 
„ sold for public lighting, &. —- — 
„ ud is ccadnaascaucetacesac — — 
UNITS SOLD per 8 c.p. LAMP CAPACITY 6:67 
Maximum supply demanded ............ 107 kilowatts 
Number of public lamps .................. — 
Number of consumers s 76 
Connections to mains in 8-c.p. lamps... 5,023 
CAPACITY OF PLANT IN 8.c.p. LAMPS 11.560 
CAPACITY OF PLANT IN KILOWATTS 450 370 
— . á—— n — | —üäñ—õ 
Per kilowatt Per kilowatt 
CAPITAL— Total. | “capacity, | Tota | “capacity. 
AUTHORISED (TOTAL) = — — — 
DUE cus ior E ado oo Feo e Tus dux cio vo £10,000 522.2 £10,000 £270 
Loan (including Debenture charges) ^ — а, — — 
REOBIVED (rorAL) . .. su: 14.250 317 16,000 43:9 
ci. MERGE A AO Mcr oe 9,250 20°6 10,000 27˙0 
Loan (including Debenture charges) 5,000 111 6,000 16:2 
AUTHORISED, NOT RECEIVED (TOTAL) — * ^ = 
Share (unissued) ) E 3 
Share (uncalled) ..................... } 150 1'67 м9 “з 
Loan (including Debentures) ...... — TES а wiki 
Rr сево өнә» — TN +. - 
RESERVE OR SINKING FUND ........ — == = КЕЗ 
DEPRECIATION FUND .................. — = — TM 
EXPENDED (TOTAL) ..................... 14,937 317 15,745 49:6 
Lands and buildings ............... 2.012 4°47 2,085 5'64 
Fa сэйлер нда зенә 9,927 221 11,094 50°0 
MADE — qnessevesesio cox iviet havent 1,853 4:12 2,121 5°73 
$ 1:20 
REVENUE— Total Per unit sold. Total.  |Perunitaold. 
PPP £1,782 56404. | £1,904 5:928d. 
Revenue from supply 1,587 5'020d. 1,710 5'522d. 
if D 47 0˙149d. 0°165d. 
5 publie lighting ..... ... ~- — — —- 
e sale of lamps, cke 664 0:209d 854 0°265d. 
" miscellaneous sources.. 83 0°263d 56 0°174d. 
EXPENDITURE— 
o ӨГ £1,542 48804. £1,827 5˙685d. 
Wee e 1.039 3:286d. 1.278 3:963d. 
Generation of Electricity ....ccccccesccsees 1,028 '250d. 1,258 39154. 
Fuel (including cartage, &c.) ...... 554 17752d. 2°130d, 
Oil, waste, water, stores 92 0:291d. 117 0:364d. 
Wages at station 245 0°775d. 509 0`9624. 
Repairs & maintenance at Station 136 0°430d, 147 0°458d. 
Distribution of Electricity ............... 11 0`03ба. 15 00474. 
WOON, Bt. еы сынан айк нына 7 0˙022d. 8 0˙025d. 
Repairs, renewals of mains, &c. ... 3 0°010d, 7 0°022d. 
K AAA POS — — — — 
Attendant deo eS Б; — — — — 
Woo — — — == 
MANAGEMENT CHARGES, c.. 503 159014 554 172⁴d. 
S ». — —— — —— 
N LI eren ear Ro aiios re 807 09714. 883 TO 
W »» n 196 0°620d. 21 0*688d. 
БАЛА MI зе абаро ва озираи ди 128 0°405d. 142 0°442d, 
Stationery, Фе элле 10 0`0524. 11 0°034d 
Establishment charges 21 0:067d. 28 0:0874 
Law charges, G ETE PS 37% 0:1174. 40¢ 0:125d 
X to mean X to mean 
Total. , Total " 
FINANCIAL RESULTS— 9 M 
WORKING PROFIT FOR YEAR ........ £240 1:937; £77 | 0517 
Carried to Depreciation Fund ... — "e — — 
Carried to Res. or Sinking Fund.. DX TK ч cms 
Net int. on loans (incl. Deb. charges) 102 0:82% 204 1:36% 
BALANCE FROM LAST ACCOUNT ...... 67 0:54% 22 0157 
Do. AVATLABLE for DISTRIBUTION, &c 205 1:657 — = 
L == — 105 07075 
ORDINARY DIVIDEND PAID ............ 2% = = 
% of TOTAL COSTS to GROSS REVENUE 86:5% 96% 
Expenditure per kilowatt capacity ... £3. 8s. 6d £4. 18s. 10d 
REVENUE PER KILOWATT CAPACITY £3. 19s. 2d £5. 3s. 0d. 
Expenditure per 8-c.p. lamp capacity.. 2s. 21d. ós. 2d. 
REVENUE PER 8.С.Р. CAPACITY ...... 2s. 65d. 38. 34d. 
REVENUE PER 8-C.P. CONNECTED ... 9s. 21d 7s. 7d, 
Price charged for lighting, per unit ... 6d 6d. 


„ for power, per unit 
„for publiclighting ...... ..... — zu 


REMARKS—a Profit on installing work, &c, b Includes insurance £28, and auditing £7. c Includes 
£33 to insurance and & to auditing, 
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MUNICIPAL JACKS-OF-ALL-TRADES. 


We commend to the careful consideration of everyone who 

is in any way interested in electrical manufactures and 
trading, in the United Kingdom, the following extract, 
which, with but trifling variation, is to be found in no less 
than seventy recent notices from local authorities intending to 
apply for statutory powers for electricity supply :— 


To authorise the Council to manufacture, purchase, hire, sell, and to let 
all necessary lamps, accumulators, meters, dynamos, fittings, plant, 
machinery, apparatus and other mattera or things required for the pur- 
poses of the Order, and to acquire, work and use patent rights for the 
generating, storing, collecting, distributing and measuring, or otherwise 
relating to the supply of electricity. 


Could the full purport of this clause, and its broad issue if 
ever it is carried into operation, be realised by the electrical 
profession and industry of this country, we have little fear 
that they would supinely tolerate any such iniquitous encroach- 
ment on theirjustrights; but thereis danger that the mischievous 
tendency of legislation in this direction may not be perceived, 
or, if perceived, its fall influence may not be understood until 
it is too late to avert a catastrophe. Nor need we draw the 
line at the electrical profession and industry, for there is no 
indication that the mania for municipal trading in the future 
is to be confined to business of an electrical nature or 
anything of the character of public works. Whose turn it 
will be next we do not venture to predict; but the thin end 
of the wedge having been inserted, the entire bulk of that dis- 
ruptive weapon can easily be driven in; the cloven hoof once 
revealed, the entire personality associated with that limb is 
likely enough soon to become apparent. Municipal tramways, 
lighting works, dynamo factories, wiring, fittings, heating and 
cooking departments, et hoc genus omne, may, indeed, be followed 
by а long series, including municipal bakeries, boot shops, 
newspaper offices, and all the odds and ends of trade by which 
mankind earns its daily bread. Such things, in fact, are even 
now claimed as the legitimate ground for municipal activity by 
many of the more advanced of the responsible representatives 
of this progressive school of socialism. In all respects, 
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therefore, in which the present tendency is prejudicial to the 
electrical profession, will that profession enlist the sympathy 
and claim the co-operation of every individual interested in 
any private industry or trading enterprise. Beyond that 
patent fact we ourselves are not concerned with the move- 
ment except in so far as it bears directly upon electrical affairs. 

There are two principal aspects of municipal trading, as 
represented by the foregoing clause, from which it should be 
viewed with distrust, if not with alarm. The first is, that 
Municipalisation spells Monopoly. It has ever done so in 
the past, when the local authorities have succeeded in getting 
the upper hand ; and from what it has revealed in the past we 
may infer its character in the fature. For, the so-called principle 
which is held to justify the claim to monopoly is as applicable 
to every new form of municipal trading as it is to those to 
which it has been already held to apply. This principle is, 
that the ratepayers’ capital and assets in municipal works 
must be protected from competition. If this is true of an 
electricity supply works, it is equally true of a municipal retail 
shop for the sale of any household commodity whatever. 
In support of this assertion, we may refer to a conference of 
the municipal authorities of Lancashire and Cheshire, held 
at the Manchester Town Hall on Tuesday last, for the pur- 
pose of organising opposition to two projected company under- 


takings which would create competition with local municipal 


electricity works. The Lorp Mayor of Manchester said that 
the proposed schemes “© {тевраввей” on the position of the 
various town authorities, and he thought it their duty to do 
their best in the interest of the ratepayers ” to secure their 
rejection in the House of Commons. But this intolerant atti- 
tude was capped by the position assumed by the Town CLERK of 
Liverpool, who argued that ** municipalities ought to join and 
fight the matter out, not as a question of detail but of prin- 
ciple, and get it settled once for all that when a Corporation 
had been authorised lo spend money tn any public undertaking 
it should be freed from all outside competition.” And this 
enlightened pronunciamiento, breathing forth, as it does, 
the spirit of the middle ages, was received with accla- 
mation. We may, therefore, regard it as an accepted 
canon of municipalisation, tbat all rate-aided undertakings 
are to be protected from outside rivalry and competition. 
Hence, local authorities baving secured to themselves the 
right to ‘‘manufacture, purchase, hire, sell and to let” 
electrical plant, will next proceed to protect their business by 
enforcing their precious monopoly; or, in other words, 
independent company and private undertakings will have to 
come to an end. Surely it requires but little imagination to 
picture the disastrous results of this condition of affairs ? 
Were it to operate throughout the land, in any considerable 
section of British industry, it would be nothing short of a 
national catastrophe. 

The other chief aspect of. municipal trading that calls for 
special notice is the financial basis upon which it is conducted. 
Municipal enterprise of this description is always in the 
nature of a subsidised undertaking, even where it is not 
& monopoly rigidly enforced by protective measures. 
Hence, where competition is not completely swept out of the 
sphere of influence of the little local demigods, their com- 
petitors must find themselves hopelessly handicapped through 
the special facilities the municipal traders possess for cheaper 
production and underselling. The security for capital offered 
by the majority of local government bodies is such that ample 
capital for municipal works can be attracted at a very low 
rate of interest, while the individual trader or joint-stock 
trading concern has to allocate а considerably larger per- 
centage of the returns to this account. Financiers, by the way, 


will doubtless view with dismay the serious depreciating effect 
of extensive municipal trading upon the price of money, no less 


-than the insecurity to capital itself, created by this unscrupulous 


competition. The normal rate of interest has steadily fallen for 
some time past ; an era of municipal jacks-of-all-trades would 
probably lower the average rate to one half of its present value. 
Again, to revert to the main question, a local authority 
would always have the rates to draw upon in the event 


of its business showing a balance on the wrong side, 


whereas the ordinary trader might be ruined by such a 
contingency—an inequality of contest that would enable the 
rate-aided combatant absolutely to exterminate all rivalry 
by a short period of artificially depressed prices. And, 
in defence of the sacred rights of their municipal trading 
enterprises, local authorities would find ready excuse for 
killing off their rivals with such a weapon as this. The 
prospect wears no rosy hue, either for the independent 
trader or for the capitalist—or, ipso facto, for British labour. 
Another new phase of municipalisation which has made its 
appearance recently in certain quarters, calls for notice on 
this occasion, as it bears upon the question of municipal 
trading. It used to be believed, and acted upon, that each 
local authority held sway over a well defined area and: pos- 
sessed no authority beyond that area. Even when the 
practice of municipalising works of various kinds came 


into vogue, local authorities were only permitted to con- 


duct these undertakings within their own territories, 
and were debarred from encroaching upon the areas 
controlled by neighbouring authorities. An effort is now being 


made to have this barrier removed. А local authority 


is no longer to be a well-defined body, but is to become a 
nebulous thing capable of indefinite expansion and inter- 
mixture with similar nebuls; at least, this will be the 
eondition of affairs if Parliament should sanction the 
application for removal of existing restrictions to carrying 
on works beyond the normal area. Thus a town tramway 
system may reach out beyond the municipal boundaries and 
become a network of interurban lines, and, growing still more 
important, may ultimately assume the dimensions of an exten- 
sive system of railways, having no sort of natural relationship 
with the local authority controlling it. Endless complications 
must inevitably arise from the exercise of such powers. For 
example, Bradford may construct a municipal light railway to 
Leeds, and Leeds may want it extended to Harrogate, and 
Harrogate to Hull; and thus a through line from, say, 
Liverpool to Hull may eventually arise, with a through 
service of electric cars, similar to the interurban system of 
American traction companies. Whether this entire system be 
worked entirely by the Bradford Corporation, or whether each 
section be worked by separate authorities, the situation would 
be anomalous and absolutely “impossible.” The same criti- 
cism applies to local authorities acquiring power to supply 
electric current, or to sell their municipal-made binding screws 
in the districts of other authorities. The movement would be 
confusion growing ever worse confounded. 

In view of the extensive action of local authorities in this 
matter, as indicated by the great number of new notices em- 
bodying the clause set out at the commencement of this article, 
the Electrical Section of the London Chamber of Commerce, at 
a meeting presided over by Mr. Sripney Morse, recently decided 
to recommend joint action on the part of all similar organisa- 
tions throughout the United Kingdom. We profoundly trust 
that, whether by this means, or in some other effective 
manner, the representatives of British trade and industry will 
succeed in stemming the destructive flood of. socialism of 
which the above clause is but one of many indications. 
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Algebra Made Basy. Being a clear explanation of the Mathematical 
Formule found in Prof. Thompson's Dynamo- Electric Machinery ” 
апа Polyphase Electric Currents.” By EpwiN J. Houston and 
ARTHUR E. KENNELLY. (London: Swan Sonnenschein and Co. 1898. 

The title appearing on the cover of this 100-page book is 
certainly misleading, and it is necessary to refer to the sub- 
title on the front page to ascertain the scope of the publica- 
tion. An attempt is made to explain within these narrow 

limits, to а student who has not had the advantage of a 

school training in algebra, the meaning of the-mathematical 

formule in Prof. Thompson's two books. To handle and 
manipulate algebraic expressions, to solve equations and 
reduce them to their simplest forms, is," we are told in the 
introductory chapter, ““ an art attained only by study and 
practice, and with which the following pages do not deal. It 
has no essential part in the understanding of mathematical 
expressions." If any class of student attaches value to 
“© understanding " mathematical expressions in this way, he 
will find the means to acquire this Algebra Made Easy 
in the book before us. Commencing on p. 5 with a definition 
of the common algebraical symbols, in 88 small pages of 
large type, he is brought to the end of a chapter on “ Equa- 
tions and Their Solutions." After a chapter on logarithms, 

‘‘ Trigonometry is dealt with from pp. 56 to 71, and in 24 

more pages differential and integral calculus is disposed of. 

It is hard to imagine that any reader could be benefited by.a 

book of this sort, and it would be interesting to know whether 


Prof Thompsonjwould not think it an ** unnecessary or super- ; 


fluous appendage” to his books. The last words in commas 
are quoted from the following passage in the introductory 
chapter, а passage hardly, we think, suited to the comprehen- 
sion of a reader whose education has not been: pushed far 
enough to include the simplest laws of algebra :— . . | 

This symbolic language, which eo largely pervades scientific technology, 
is the natural and beautiful language of exact quantitative expression. It 
is essentially a simple language, shorn, by long and wearisome evolution, 
of almost every vestige of unnecessary or superfluous appendage, and which, 
when properly enunciated, carries a meaning to the student as clear and 
perspicuoug as its expression is brief and direct. | А 


The Interpretation of Mathematical Formule.—By Epwin J. 


Houston and ARTHUR E. KENNELLY. (London: Swan Sonnenschein 
and Co. 1898.) | | 


This book has a similar object to the above, but, not con- 
fining itself to those mathematical formule only which are 
used in Prof. Thompson’s books, it has assumed about twice 
the size of Algebra Made Easy." It does not stop short at 
integral calculus, but also deals with hyperbolic functions and 
determinants. The authors ingenuously remark in their 
preface :—‘' The authors, of course, do not claim, however, 
that those who have read this book thereby become expert 
mathematicians.” | i 


Bpecification. A Quarterly, Хо. 2, 1898. (London: 

of The Builders’ Journal and Architectural Record.) 
. The chief characteristics distinguishing the second number 
of this quarterly from the first are a stiffer binding and sub- 
stantial additions of matter bringing the book up to nearly 
double its former thickness. The section ‘ Electrician” has 
been added to by the inclusion of short subsections on tele- 
phones, electric lifts and lightning conductors. Though there 
is much useful information to be gleaned out of this section by 
those already experienced, it is on the whole somewhat loosely 
and inaccurately written, and the hope we expressed in our notice 
of the first number has certainly not yet been adequately 
fulfilled as regards the revision of the electrical sections and 
the ‘Glossary of Terms.” This latter still contains some 
highly interesting definitions. Under Electric Bells" we 
learn that fuses are used in bell systems and should be 
replaced once а year if not ‘blown’ (burnt by excess of 
curreni)." It is only fair to state that in spite of inaccuracies 
there is a mass of information regarding precedents and 
practice, which should prove of great assistance to engineers 
and architects capable of exercising due discrimination with 
their use of the suggestions and information given. 


The Proprietors 


The Telephone System of the British Post Office. A Practical 
Handbook. By Т. E. HERBERT. (London: Page and Pratt, Limited) 
1898.) 

This is a good and accurate technical description of the 
telephone systems employed by the Post Office in this country, 
preceded by a few chapters on first principles and on apparatus 
generally, and followed by a brief sketch of the methods of 
switching used hy the National Telephone Co. The part 
descriptive of the Post Office system appears to have been 
brought completely up to date, and possibly we have no right 
to be disappointed that a forecast is not included in the shape 
of a detailed description of the methods of junction-transfer 
awitching which are being introduced at the central trunk 


| exchange in London. The volume will no, doubt be found 


useful to the engineering staff both of the Post Office and of 
the National Telephone Co., and can be confidently recom- 
mended to them, although we do not expect the latter, or any 
of the London telephoning: public, to credit the statement on 
р. 18, to the effect that the Ader receiver is but little used in 
England. The diagrams are not up to the usual standard of 
those in technical treatises, but probably an improvement in 
this respect and in thé printing and paper would have con- 
siderably increased the cost of the publication. An alpha 
betical index would ‘have been of use, and should not have 
been omitted. CEA ME P AE. 
= ЕЕ 


-ELECTROMAGNETIC THEORY.—CXI.* 
Ah - ! BY OLIVER HEAVISIDE. | 
(Concluded from page 185.) 


‚$ 447, So far O. P. M., Part 8. І regret that the condensa- 
tion should tend to reduce it to the dry bones of mere formule. 
The original will not be published in Another Place before it 
is wanted. In the meantime I have only space left here for 
a few notes in connection with the preceding. They may be 
useful to investigators, as there are plenty of nuts to crack. 

The formula (219) may be written 


ызы Жш Т cu (258) 
Sin гт r 


The companion formula is 
meotrrt А = Ў) а n 
7 


(254) 


and possesses several points of interest. Just as u comes 
from the generalised €", so does v come from the generalised 


*. Thus, 
: Ar | r м 
«41-у ? => E => z = (255) 
e- ^] Т 1 үү nr. (256) 
r СОВ гт т т 


Now (254) is exact when z=1, without A. But when z 18 
not 1, the functions и and v differ in behaviour. The first is 
continuous through z=1, the second is discontinuous. That 
is, there is a jump up through the amount A when z is just 
above 1, and a jump down to the same extent when = is just 
below 1, A being about 1:895, as found below, Why there 
should be a discontinuity in v, though not in и, at &= I, may 
be understood by considering that e4A1 is an impulse at z = - 1, 
and e 441 an impulse at х= +1. So in the latter case 
integration produces a jump. 

Or we may differentiate v to . We get 0= Tr. This 
means that > is an impulsive function. It is о at r=1. 
Note also that in the theory of convergent functions the 
expression > 2", х being complex, plays the part of an impul- 
sive function at the point z=1, although, of course, function- 
theorists would not, I think, admit that it had, by itself, any 
particular meaning. 

By differentiation to r, the v formula makes 


T? a" 
— .——.— (x cot rr + AJlogz- v - (257) 

gin'rm ( ) log 2 т" 
. ⁵ K RE c 
* This series of Articles is a portion of Vol. II. Mr. Heaviside's work 


on Electromagnetic Theory.” All rights of reproduction are reserved. 
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and other formule may be derived. Perhaps the most 
interesting particular case of v is when r0. Then there is 
an infinite term 2*/0 on the right side of (254). Deduct it 
from the left side. The result is | 
- log æ А-х + а Да +... a- 2 . (258) 
Remembering the potency of А, this leads to | 
== + Ја? tiert... = А – log (2-1), (e>1), (259) 
| or = log (1-х), (z«1). (260) 
This w function is infinite at 2=1; beyond that it changes 
from - log ab to log р(х - 1), ^ where p ів a constant 
(about 6:658). It is then continuously divergent. When = 
is < – 1 it is alternatingly divergent. i 
To show А by itself, we have | 
| HA =@(ж+ fa? + 405+... - 7 -— 1278 075 ...). (261) 
Numerical examination of various cases of the cot and log 
formula all lead. to about the same value of A when done 
` roughly, usually from 1:8 to 2. But to find it more closely, 
Special саге must be taken. Some of the derived formule 
_are much more convergent than the primitive; but this does 
not help as regards close estimation of A, because the error 
becomes multiplied in another way. To find A pretty closely, 
J used the w formula (259), with x between 1 and 2. The 
results are very regular when attention is paid to certain 
points. The error, if estimated by the size of the I. c. t., would 
be large unless a value of x so little greater than 1 were used 
that the labour became prohibitive. But there are certain 
considerations allowing of closer work with less labour. Thus, 
-in the series w= z + 427 +..., give z a value between 1 and 2, 
say 1-1, such that there are two equal bottom terms. Repre- 
` senting the series diagrammatically thus, we have to find the 
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lowest point, when regarded as a continuous curve. If quite 
symmetrical, the lowest point would be at A, and the shaded 
area would represent the value of the series. But there never 
is symmetry, so A is not quite, though nearly, right. In this 
way, choosing values of x producing two equal bottom terms, 
excellent results are obtainable by stopping at the end of the 
first of the two. 

But if z is such that there is but one l.c.t., the results will 
be staggery if we always count the full l. c. t., or always one- 
half of it, &c. We should plainly count a portion only of, 
the l.c.t. of such size as harmonises with the case of two 
equal bottom terms. Now to get the n'^ term to equal the 
(n+1)" when ze1--m ^, requires n=m. Use. this rule 
whether m be integral or fractional. For example, if х= 1:8, 
п = 81, count three terms and 3 of the next. Then regular 
results arise, as may be seen by the following :— | 


x | n À | c. t. 

2 1 2 

15 2 1:932 

14 2:5 1:921 0:916 

1:5 333 19114 07714 

12 5 19026 0:4976 
11 10 1:8974 0 2596 
1:05 20 1:8953 0:1362 
1:025 40 1:89520 0:0671 
101 100 1:89518 0:0270 


Observe that very large variation in the size of the l.c.t. 
makes little difference in the calculated value of A, and that the 
last three results agree to four figures. It would seem that 
‚1895 is correct as far as written. But what it means (in 
terms ofr or other constants) I do not know. 

In the algebraical theory А would not be a real constant, 
but an indeterminate imaginary. Thus 
if y =g — $r? + 403 .., then 


Waltz (262) 
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ів an identity, or y- log(1 T 2). This can be interpreted for 
any value of z, by using % = — 1, n being an odd number; 
or log (- 1) = іпт. In accordance with this, w= —log (I- 2) 
for any value of z, which makes the superinfinite w (when 
х>1) be complex to suit the algebra, whereas the divergent 
series w is real. 
There is a similar conflict in the cot formula. By squaring 
the series u and v, it can be shown that 
и?, = т cot rn (v, — Vr+4); (268) 
Vr cot 1 ( u, + v, j). (264) 
The formula for u is satisfied, but that for v, containing. А, 
will not do. If, however, we put A= + ir, then we harmonise 
the algebra at the expense of making the series v be complex 
when z is real. | 
The generalised < and . formule show a conflict also. 
Thus, by squaring, 


ST 2 2r 1 2 9 
2 2 \ 
2r+1 
+27 (Ter priest) 
422 NJ 127! > (2zy. 
tkt wet ns 
ie, (&) e, with the generalised series. In a similar 
manner, we can show that 


(+7) - +927 


This would be satisfied by = Ў xa'g(r) But it is not true, 
save when г is integral. The effective meaning of the series is 
not , but cos rr. I do not explain, but take things as I 
find them. | 1 . 
The w series above runs up to o» at г =1, and then runs down 
again on the other side, with a.constant multiplier introduced. 
But there is not necessarily a change of this kind in passing 


(265) 


- (266) 


through infinity. For instance, | : 
U- ITI A (IT (I TBC. (267) 
represents (1—2)-3 when r-1. It is convergent down to 


х= — 1, and then alternatingly divergent and calculable. At 
2 = it is infinite. But it is directly divergent and calculable 
when = l, and seems to represent (x-1)-!. Here there is 
conflict with the algebra of i. 
But the series кз 
| V z1-dz(14 12(1 + $2(1 ＋ (..., (268) 
which represents (1 ~ х), and is alternatingly divergent when 
4 — 1, passes through zero when z=1, and then becomes 
directly divergent. Considered as a function satisfying a differ. 
ential equation, we should say it then represents c(z— 1)i 
where c is а real constant. But с is not 1, as in the last 
case, but ів — $, by rough calculation. The negativity cau be 
easily explained, for V = (1—z)U by algebra, and when U is 
(z—1)-3, V is negative, А reason can also be given why the 
algebraical relation V = (1 — х)0 is numerically violated. For 
though U and zU have the same point of convergence when 
z>1, yet when they are united to make the V series, the 
point of convergence is shifted to quite another place. Bat 
I do not see why the factor should be 3, if that be the true 
value. Itis remarkable that the divergent Bessel functions 
should be more understandable, both algebraically and 
numerically, than elementary cases of Newton’s binomial 
theorem. TM 
$448. The following electrical method of constructing 
formule for comparison is worthy of attention. If two 
electrical combinations whose resistance operators are Z, and 
Z, be put in sequence, and an impressed voltage е act at their 


junction, the current there is C =e (Zi + Z,) I, and the voltage 


on the Z, side is 


: | 
VS Z. C IT EVA (269) 

Taking various forms of Zi and Z, we may obtain interest - 
ing results by different ways of algebrisation. For instance, 
there are two ways of expansion of the operator (1 + Z,/ Z:) 
by division. That either of the series of operations should 
give V correctly is remarkable. It will do so if the result is 
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‘convergent. That the other way should give ‘an equivalent 
‘result is much more remarkable. This occurs sometimes. 
But it usually happens that the divergent result is not the fall 
equivalent of the convergent result. Interesting generalised 
‘series connect them. 

Say Z,/2,—apl, and e=1, starting at t=0. Denote the 
convergent result by u, and the divergent by v. Then 

u = d 1p-i—a7p1-Ea73p-1 — агёр +... 


ü ou (t Ü a 
| | -(: оа 9 = (ait aia” 0. 
This satisfies (269), and is right initially, and is convergent: 
It is not immediately evident what V rises to finally, though 
we know it should be 1. The other way makes 


v= 1 — apt + айр — abp + asp? — 
-$  a9t- M 
xj = p vt’ t- it, } 
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11 em 
This also satisfies (269); it is not evident what it, means 
initially, but it is 1 when f=. Here u and v are ‘equivalent 
when a ів +. Equating them, we obtain the generalised 
є! But u and v are not equivalent when a is -. Vu is 
the solution then, but not V =v. To see this put a= – b and 
let b be +. "Then use the generalised «10 to the first рен of 
и. Let : u become w. It is 


(270) 


" bt-i ＋ r dam S NU s 
w=] - 20194 U 2) 272 
agt C9 
This is the solution when a is negative. Comparing with v, 


we see that in passing from positive to negative a, the extra 
term — 2¢'/2* is added. 

The electrical interpretation is interesting. See $242. Let a 
.eable (having resistance and permittance only) of infinite 
length be earthed at 2=0 through a resistance, and e be 
inserted there. Then.u or v show the rise of V at the begin- 
-ning of the cable from 0 to 1, when the terminal resistance 
is positive, and u ог w show the rise of V from 0 to — о when 
the resistance is negative. When a is reduced to zero, the 
rise from 0 to 1 takes place instantly. When 5 positive is 
reduced to zero, the rise from 0 to — œ takes place instantly. 
That is, if we had a negative resistance, even of infinitesimal 
amount, the finite voltage e would generate an infinite voltage 
instantly under the circumstances stated. 
` As a second case, let 2,/2,=ар-#. Then: 


u*1-ap-l 4 a?p-1— a3p- +... 
DON е: аж » | 
d ж 
v=a ph -а-*р+а тра a p а; 
„„ жө 
ДЕ oT 
Here и and v are equivalent again when а is +, as we вее 


by equating them. V falls from 1 to 0. But when ais –, 
and b is +, the result is 


dt a 2 
w=2 E + 


This comes from u by the ш exponential. V now 
rises from 1 too. It is а terminal condenser, їка: of а 
resistance, that is concerned. See 8 248. 

Thirdly, let Z1/ ½ = api. Then 

u =a p — ар 3 + api 4 +. 
is the convergent solution, true whether a is + or 
other result dividing the other way, viz., 
| v=] - apl + ар – азр“ + аір — 
is not equivalent to u whether a be + or- 


this. Let 
X=.. 1+ pH + Dp? . Dp 4... , 
15 series being complete both ways. What is its value? 
ow 


(278) 


(274) 


(275) 


(276) 
But the 


(277) 
The reason is 


| 9e — ...+1+р1+р+р%+... (279) 
and I find that the sum of every third тка beginning any- 
where equals à of the total. Therefore Х = «©, if c= bi, 
and b is +, and the equivalent solutions are 


u= — (6—1р-14 + b73579 + 5-8р-4 .. ), . (280) 


(278) |. 


wen gelle +1 + bp bp. (281) 
when bis +. Here by p^* is to be 1 t"/|n, to save 
useless work. 

But when a is +, 


u = (a- u +a ph +...) – - (a-3p-3 + a-ip-$ +...) (282) 
|. = 2etle — 1 + ap\t + арб +...) - Kae 4 + к 9 +. ..). (288) 
Here ' | 
1 +а?р-%+а74р-6+...= {{# + Betio сов (to) (f)), (284) 
во u is transformed to | 
u= w=] — (арЧ + ab +...) – gehe oos (t /o) (1), (285) 


when ais +. This explains the result (86), § 244, relating to 
a terminal inductance. 


8449. The above three cases illustrate the general theory, 
which may be just sketched: here. Let 


=r pbp ba- . ). 


1 
CS (286) 
This is the convergent solution when r is +. Itis not neces- 


вату to consider r to be , because the theory is quite similar. 
To transform U to the equivalent W when b is +, let 


XS. . T IT by bp + 5087 +... , (287) 
the series to be complete. Then . 
W = ~-X 41+ dp’ + 02р? ＋ 52587 +... (288) 
is the required result. 
When > is the reciprocal of any integer, say n=, 
i t/e 
X = 3 є, (289) 
where c=b/r, because of the generalised « formula. But 


when 5 is negative, X=0. For when nis even, ёл generalised 
€ expressions are cancelled by the other jn. Aud when m із 
odd, the generalised «~ expression occurring n times equally 
annihilates the result. Thus, п = 5, omitting the constant, 
X =e~'(1 - вов ут + cos ўт — cos g т + cos 4т)=0. (290) 
It follows that in the physical case, when a is +, both the 
solutions, convergent and divergent, are obtained by division, 
ав in the cases r=} and — given above, whilst when а is — 
there is an extra term, - X. In any саве the matter is resolved 
into the evaluation of X. Putting c=1 for ease, 
X=..tltp +p +t. re (291) 
is not only true for r=1, 4, 1, Lh &c.; but also for their 
doubles, except when it makes r=2. The generalised є—* for- 
mula shows the validity of this doubling. But when r is an 
integer, then 
= КХ=1+р"*+р?”+...= AA ee cet ..» (292) 
where 1, c, с?, &c., are the nn” roots of 1. So X=7~—'e is not 
true for 7 integral, save 1, and there may be special pecu- 
liarities when r > 1 and fractional, though it is true when 
r=1}. But continuity would seem to show that it is true 
from r=0 to r=] generally. The following refers to r= т/п, 
т being a smaller integer than n. А special case will be 
easier to follow. Say r= +, then 


Х=(1+рі+р + ptt py) (C. - TI TT.. ) 
(Tft TPRfT YH TI) AC e + e). (293) 
Here ре = et; pe. cos гт, p боз t = cos (t I 1rz), (294) 
80 we get X — sum of five correct real formule, and this sum 
comes to 16, as required. 


If ‘imaginary parts cancel one another at the end, the 
imaginary may be employed throughout. Thus, r— 3. 


X & (1-- pl - pl +p) (...+1+р*'++р° +...) 


= (1+ p! + pi + pi) 3 (et + € + 7t), (295) 

where с= iti, Now take p'e'-ce*. Then 
X=s + FL tit HEA AEH), (296) 
which is 3e, as required. Numerical results are good. This 


process goes when 7 = т/п. But the individual results, when 
complex, are not true. E. g., pt is not e, but only the 
real part thereof. There is more to be said on this subject, 
and I have no doubt a good deal more will be said when 

roper mathematicians will thoroughly explore divergent series 
for physical purposes. But this volume is now full up. 
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THE W ATER-POWER INSTALL ATION AT PADERNO.* for the exciting current, one regular for the exciter field, one 


BY G. SEMENZA. 
(TRANSLATED BY JOHN R. DICK, B. so.) 
(Concluded from page 365.) 
One of the most remarkable parts of the plant is the switch- 


The great importance given to switchboards is of 
quite recent date, and arises from the latest experience in 
materials. In the first stations where large currents at high 
pressure were used, no greater importance was given to the 
switchboards than to those for ordinary lighting stations. But 
the numerous difficulties that arose gradually proved that in 
such installations the switchboards represent one of the most 
delicate parts of the whole plant. Consequently they ought 
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Arrangements of the Switchboards for the Electrical Transmission from 
Paderno to Milan. 


to be designed very carefully, without sparing expense, and 
pou with plenty of room. The switchboard at Paderno, 
uilt on these lines, has an area of about 17 sq. ft., and is fixed 
in a large opening in the middle of the wall of the dynamo 
room. The dynamo instruments are placed on a gallery 
9ft. Gin. above the floor, while those for the line are placed 
on the other side of the switchboard room. The dynamo 
switchboard is divided into nine panels, of which seven belong 
to the seven alternators, while the other two are used for the 
bus bars and are fixed in the centre of the board. 
Each of the panels of the dynamo board carries the follow- 
ing apparatus and instruments:—one double-pole high-tension 


switch, three fuses, one change-over switch, one regulator. 


* Lecture given before the Milan section of the Associazione Elettro- 
tecnica Italiana 


switchboard transformer, one volt meter, one ammeter, one 
watt meter for the alternating current, one ammeter for the 
exciting current, one voltmeter and synchronising lamp. 

These are more or less the apparatus and instruments which 
are found on all the panels; some, however, merit special 
notice. With regard to the switch, it may be remarked that 
all currents at a low voltage can be broken without difficulty 
becanse the pressure is not sufficient to maintain an arc when 
the two contacts of the switch are at a little distance from 
each other. Small currents at very high voltages can also 
be broken without special apparatus, because up to a certain 
limit they lack the necessary energy to overcome the resist- 
ance of the air. But when both pressure and current are 
large the case is different, With 8,500 volts and 150 amperes 
one gets an arc which may exceed 8ft. in length, and with 
8,000 volts and 80 amperes an arc which exceeds 5ft. When 
those enormous arcs are developed between two parts of a 
switchboard, they are carried upwards by the action of the 
hot air, and pass through any conductors they may 
encounter, melting metals, smashing insulators and burning 
wood and rubber. 

The length an arc may assume depends, first of all, on the 
nature of the dielectric in which it occurs. It depends, in 
the second place, on the material of which the electrodes are 
composed; thus, if the electrodes are of copper we get a 
much longer arc than if they are of carbon, because the 
copper vapour, which volatilises and burns, forms а path of 
higher conductivity than that formed from particles of carbon. 
And here we find an explanation of the efficacy of quick 
break switches. With a quick break switch of the type of 
the General Electric Co. a current of 70 amperes at 8,600 
volts is easily broken, but if it is done slowly with the same 
switch the arc cannot be extinguished, becanse, with the 
increase in rapidity of movement, the formation of copper 
vapour is rendered much less. The principle of a quick 
break in oil is employed in the construction of the high- 
pressure switches at Paderno. © 


Safety fuses present an analogous problem, but, fortunately, 
the solution is very safe and simple. The fuses made by the 
firm of Brown-Boveri and Co. have given such a perfect 
action at 5,000 volts ав to justify considerable confidence in 
their action at higher pressures. The fuse wire is stretched 
out in an open tube of composition or of porcelain. When 
the fuse goes the arc thus formed instantaneously expands 
the air contained in the tube, and causes a kind of explosion 
which extinguishes the arc. On the left of the board there is 
а change-over switch, whose object we will now describe. 
Tbe whole of the installation, commencing with the switch- 
boards of Paderno going step by step to Porta Volta and 
Santa Radegonda, has been designed so that there may always 
be the possibility of splitting up the supply into two distinct 
parts. The 'bus bars are are in duplicate, and each dynamo 
may be connected up to either of the two. | 

us the lines, ae well as the transformers at Milan, the 
dynamos at Porta Volta, &c., can be separated from each 
other. This has been designed so as to keep the two supplies 
distinct, should one supply have special requirements, or be 8 
source of disturbance to the other. Our own experience and 
that of others on the supplying in parallel of motors, lighting 
and traction leads us to believe that such separation would 
be unn . In any case, however, the measure is prudent 
and will render the supply more secure. 

The wattmeter on the switchboard of each dynamo was 
introduced more with the idea of giving a true relative indi- 
cation of the load of each alternator than to give an absolute 
reading, because when several alternators are running in 
parallel, the ammeters give very little indication of the true 
load on the machines, this being affected by the difference of 
phase. The electrostatic voltmeters placed on the main 
switchboard measure the pressure at Milan. Three pilot 
wires are fixed on the posts under the principal conductors, 
and connect the voltmeters directly with the secondary cir- 
cuit at 150 volts placed in the station of Porta Volta. These 
are of very great importance because it is according to their 
readings that the pressure at the station is regulated. 


» F 
^. 
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Behind the row of dynamo switchboards are fixed the line 
switchboards. The lines are six in number, and each one 
has its own switchboard with change over switch, fuses and 
ammeters. All the switchboards are in general accessible 
where possible; each section may be completely separated 
from the others which are live, so that a man can work on 
them or clean them with perfect safety. They are all made 
of iron, porcelain and marble, and no combustible material 


is employed. The connections are all made of rigid bars and 


the tout ensemble is symmetrical, simple and mechanical. 
The lines run from the switchboards into a room above 
where the lightning arresters are placed; from thence they 


pass through suitable openings placed in the back wall of the 


room to the first post. As we have already said, the number 
of wires in the line will be 18. A high-tension line of this 
description intended for an important public supply, like that 
of Milan, had to be designed with special care and precautions 
to avoid breakdowns ; it was not only necessary to have the 
line well made, but to have a line which could be repaired 
without interrupting the supply. From the station of Paderno 
and that of Porto Volta runs a double row of posts; each row 
carries nine wires, and is at a distance of 6ft. бїп. from the 
other. When it is necessary, from any reason whatsoever, 
to work on one of the lines, the whole of the section to which 
it belongs can be cut out of circuit, and the supply carried by 
the other half alone. At times of heavy load in such cases 
there will be a greater drop of pressure, but this has been 
provided for by the possibility of increasing the pressure of the 
alternators to 15,000 volts. | 

In the early alternate-current installations the line was one 
of the chief sources of failure, and that because not even a 


remote idea was entertained of the importance of the effects. 


of mutual and self-induction. It is curious that although 


academically the case had been worked out some time before, 


yet among the lines proposed by the different manufacturing 
firms there were solutions perfectly diverse and contradictory. 
Now all this part is well enough known, so that it is possible 
to proceed with perfect safety. It is recognised that, in order 
to have a weak, small inductance, the wires must be of small 
diameter and far apart, necessitating, in the case of heavy 
currents, a considerable number of wires. Then there is 
another very important point, and that is, when the wires are 
numerous they must be arranged in such a manner that the 
effects of induction are equal on all. If not, there will be 
a tendency to produce idle currents between the wires belong- 
ing to the same branch of the system. 


The theoretically perfect arrangement of a number of con- 
ductors carrying three-phase currents would be that in which 
each conductor was placed in the same condition of induction 
with respect to the others. A cross-section of the arrange- 
ment would show all the wires placed at equal distances on a 
circle. This form of grouping the conductors, although 
possible to realise, is not very practical, especially if the 
number of wires is great. The form which, after the circle, 
gives the smallest mutual induction between the different 
wires of the same branch is that represented in the figure, in 
which the wires are arranged in the form of a triangle. This 
is the arrangement actually adopted on the Paderno line. The 
wires are 0:354in. diameter, and the distance between the 
nearest is 2ft. They are of electrolytic copper of 98 per cent. 
conductivity, and are fixed up in such a way as to have, with 
а span of 197ft., a dip which varies from 2ft. in the hardest 
winter to 4ft. in the hottest summer. 

In lines for alternating current it is necessary to consider 
the loss of energy as well as the drop of pressure. The loss 
of energy is the product of the resistance by the square of the 
current, and will be about 9 per cent. at full load when the 
power factor is 80 per cent. The expression for the drop of 
pressure is somewhat more complex. The special case was 
studied by the late Prof. Ferraris, and the resulting calculation 
is of the highest interest. In this calculation the branch of 


the three-phase system to which each wire belongs must be 


taken into account, because the effect of mutual induction is a 
functicn of the positions of all the nine wires, the relative 
distances, and the currents which flow through them. The 
drop of pressure is a function of this coefficient of mutual 
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induction, the ohmic resistance of the wire, the current, an d 
lastly the difference of phase caused by an inductive load. A H 
these quantities properly combined give as a result the drop 
of pressure which in our case is about 12:5 per cent., while 
the loss of energy is only 9 per cent. Ж 

This is one of the first lines in which entirely metallic 
masts are used. Although the fall of one wire or the break- 
ing of an insulator may cause a dead earth, their mechanical 
superiority is undoubtedly of great value. Besides, it is not 
at all easy to find wooden posts of sufficient length, and the 
construction of mixed posts is not. а satisfactory solution; 
hence, it was preferable to take greater care in the design of 
the insulators, and to employ posts entirely of iron. The post 
is made of light lattice work. Each post weighs about 9cwt., 
and: is embedded in а mass of concrete. Where there are 
curves along the route two posts are joined together to form 
а St. Andrew's cross. The insulator carrier is very strong, 
and has a light steel spindle in order to prevent the accumu- 
lation of snow. Under the conditions to which our line is 
subject, the insulator is a detail of the highest importance, 
and is of special design. There are two types which seem to 
meet the requirements of the case—the one the American bell 
type, which has an internal core of glass or hard porcelain ; 
the other the multiple umbrella type, made entirely of 
porcelain. 

The idea of the American type is, by means of the glass or 
hard porcelain part, to offer a high resistance to perforation 
by electrical discharges, while the external portion of enamelled 
porcelain presents a long path for surface leakage and for 
direct discharges through the air. In the multiple umbrella 
type the first object is accomplished by increasing the thick- 
ness of the porcelain in proximity to the head, the second by 
the large development of the leakage surface. The available 
experience in materials not being very extensive, it was 
decided to use one of the types on one line and the other on 
the other, Both are constructed by the Societa Ceramica 
Richard-Ginori. The line does not follow the same route as 
the roads, but crosses the country in a direction very nearly 
that of a straight line, and the angles which it makes, either 
to avoid houses or other obstacles, do not in any case exceed 
8deg. or 4deg. Larger angles are used for crossing the rail- 
way lines and water courses, and also where it enters Milan. 
If it had followed the roads the work of inspection would 
have been easier, but it would have increased the angles and 
lengthened the route. 

The Edison Company pays the proprietor a price per yard 
of route which covers the wayleave for wires and posts, the 
repairs of damages during erection in а strip of land 10ft. 
wide, and the damages incurred in inspecting and repairing 
the line during a period of 30 years. The Edison Company, 
in return, possesses the right to pass along this strip of land 
with vehicles and carts as often as may be necessary. The 
work of inspection is thus quite an easy matter. 

One of the most delicate points in connection with high- 

tension lines is the protection against atmospheric discharges. 
I shall endeavour now to give a résumé of the points on which 
common knowledge is agreed with regard to this question, 
premising that it deals rather with hypothesis and assump- 
tions than with ascertained facts, and that, accordingly, I 
shall use language which is empirical rather than scientific. 


It appears that the lightning discharges affect the line 
chiefly in the three following ways:—(1) The discharge 
between a cloud and the earth may pass through a greater or 
less length of the wires; (2) A discharge between two clouds 
may induce a disturbance in the wires; (8) A cloud over- 
hanging the wires may induce a charge at a high potential in 
them. 

In the first case the charge may or may not be oscillatory. 
In the second and third, the general opinion is that it is 
always oscillatory. Whether it is so or not is of the very 
highest importance, because its nature and effects are com- 
pletely different in the two cases. Any discharge, whether 
oscillatory or not, always encounters an impedance in the 
conductors of a greater amount than the mere ohmic resist- 
ance, but if the discharge has the form of a single flow of 
energy it will encounter a diminishing impedance in th» con. 


. . THE ELECTRICIAN, JANUARY 13, 1899. 


415 


ductor, and after a few instants it will flow like an ordinary 
current. In the case, however, where it is oscillatory, with 
a frequency of, perhaps, millions of cycles per second, the 
ohmic resistance becomes a negligible quantity in comparison 
with the enormous inductance which the circuit presents. 
The result is that an oscillating discharge, rather than flow 
along a single turn of copper wire, will jump across an air- 
gap of several inches, because the impedance of one turn of 
wire is such that the difference of potential at its extremities 
may reach very high values. It is obvious at once that the 
effects of the two kinds of discharge will be distinctly different. 
A discharge striking the wire, and which is not oscillatory, 
will tend to follow the line until it comes to a point where the 
insulation to earth is weak. If this point is an air space 
there will be a spark; if it is an insulator the latter will be 
perforated. An oscillatory discharge, on the other hand, will 
seek the least inductive path to earth, and will jump over 
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large air spaces rather than pass through a long wire or a coil. 
Sometimes, during thunderstorms, lightning discharges will 
jump directly to earth through strata of air four or five yards 
in thickness rather than follow the wires to their extremities, 
where air spaces of only a few inches will be found. 
Generally speaking, then, it is not difficult to prevent the 
discharge from reaching the machines and transformers, espe- 
cially if it is oscillatory. The chief trouble arises afterwards. 
It nearly always happens that the different wires of the line 
are struck simultaneously, and the two sparks, the lightning 
conductors and the earth form a shunt between the two wires 
of very low resistance. 
the whole of the plant, which even if it lasts only a short 
time, may damage the machinery very seriously. It is clear 
that a short-circuit to earth through the lightning arresters is 


at least in Europe. 


Then a short circuit takes place on 


produced much more easily the higher the working pressure 
and power of the plant. 

Telegraphic and telephonic lines are sufficiently protected 
by simple comb arresters, because the 100 or 200 volts, to 
which the pressure may possibly rise, is incapable of producing 
an arc across an air-gap of a few millimetres. The protection 
of a high-pressure line is a very difficult matter, and that 
explains how certain safety devices have succeeded in some 
cases and have completely failed in others. 

A complete system of protection should fulfil the following 
requirements :—(1) To protect the line from direct discharges ; 
(2) to prevent oscillatory discharges from jumping directly 
from the wires to the poles or to earth ; (3) to prevent the 
discharges from reaching the machines; (4) to prevent the 
DE arresters from forming a short circuit on the instal- 
ation. 

The protection of the line from direct discharges can be 
done with pointed rods, or better, with a group of pointed 
rods fixed on the poles and well connected with earth. In 
many cases the method was carried out of placing above the. 
conductors a barbed wire which runs the whole length of the. 
‘line and is put to earth at different points. It appears to give 
a negative result, however, so that now it is no longer used, 
It may be said that while it protects 
against direct discharges, it does not protect from secondary 
effects, and hence it was discarded. 


Electrical oscillations, like the harmonic vibrations of a 
stretched string, assume the form of nodes and ventral seg- 
ments, and in order that a lightning conductor may act, it 
must be fixed on the line near one of the nodes, but where 
these may occur from time to time is a question of the greatest 
uncertainty. A great number of lightning conductors must 
then be placed along the line, a number which experience. 
alone can decide in special cases. 

The third requisite does not present much difficulty in 
satisfying. It is only necessary to place a lightning arrester 
on the machine to be protected, and to have the two alter- 
native paths as different as possible, making that to the dynamo 
or transformer of a very high inductance, and that to earth. 
of the smallest possible inductance. The discharge will then 
choose the second, even if it has to jump over a considerable 
air space in order to do во. 


The inductance of the line to the dynamo or transformer 
ig augmented by inserting a coil composed of a dozen fairly 
large turns which do not contain oil. Such a coil presents 
a very high impedance to oscillatory discharges, and a very 
small impedance with the ordinary working frequency. Re- 
ferring to the phenomenon of nodes and ventral segments, M. 
Wurtz is not content with a single coil, but inserts numerous 
lightning arresters in the hope that he may obtain a 
coincidence with one of these. How he determines the 
number of the apparatus is not quite clear, and he has not 
indicated his theory. The earth conductor ought to be as 
straight as possible in order to present a minimum impedance. . 
Oscillatory discharges do not lend themselves readily to 
sudden change of direction, and a sharp bend offers a high 
impedance; hence the necessity for short and good earth 
connections. Moist earth is very good, but water by itself is 
bad. The surface of the earth plate should be as large as 
possible. | 

The last point, i.e., to prevent the discharge forming a 
short circuit on the plant, brings us to the discussion of the 
lightning arrester itself. A very good thing, generally speak- 
ing, is to place in the lightning conductor a high ohmic 
resistance, whose co-efficient of self-induction is small— 
for example, a carbon rod. This limits the flow of current 
and reduces the damage arising from а short circuit. Another 
arrangement, absolutely necessary, is that of making each 
lightning arrester have a separate earth. To join all the 
earths into a single one is very dangerous, because it makes 
the ultimate resistance of the short circuit practically nil. 
Apparatus have been invented by the hundred. Those which 
have given the best results up till now are the Wurtz type and 
the Siemens type. 

The Wurtz apparatus made by the Westinghouse Company 
is composed of a series of small cylinders of a special kind of 
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brass containing a large amount of zinc, arranged in line with 
an air space of about 4mm. between each. In consequence 
of a discharge an arc is not usually formed, and though this is 
a known fact, the reason is not very well established. In 
America, the General Electric Co. makes a lightning arrester 
called the Wirt, which does not differ from that of Wurtz, 
except in theory. Wurtz attributes the power of extinguish- 
ing the arc to the action of oxide of zinc, while Wirt says it is 
due to the cooling action of the metallic masses. 


In the Siemens lightning arrester the arc formed is broken | 


by electro-dynamical means. The apparatus is made of two 
pieces of copper wire brought close together at the base and 
Separated above so that it has the appearance of two horns. 
The line is attached to one of the wires, the earth to the 
other. When a discharge jumps across the air space between 
the two wires, the arc which is formed is, by a well-known 
electro-dynamical effect, driven towards the ends, where it 
becomes elongated, and the action of the hot air makes it 
curve upwards until it is broken. All this lasts in general 
only a few seconds, and there are no dangerous results. 
Sometimes, however, the duration is greater, and then the 
short circuit which ensues may produce a considerable drop of 
pressure, but this is better than injury to the plant. In the 
present state of the question, we have thought it wise to test 
both of these systems on the line of Paderno, and experience 
will decide which is the better. 

The line reaches Milan at the station of Porta Volta, where 
it is received on a suitable switchboard. From the switch- 
board the currents are conveyed to the transformer chamber. 
The transformers are supplied by the firm of Ganz and Co., 
are of the three-phase type and have a ratio of 12,000 to 
3,600 volts. Their construction is quite simple. They 
consist of three columns of laminated iron disposed in one 
plane. On each column are wound a number of coils belong- 
ing alternately to the primary and the secondary circuit. This 
type is criticised by some from the point of view that not 
having the three magnetic circuits equally long it may give 
rise to a dissymmetry of the system. But the objection 
appears unfounded, and it is always possible in our case, 
where the transformers are numerous, to connest them in such 
& way as to compensate for the dissymmetry. The output of 
each transformer is 850 kilowatts, and its dimensions are :— 
height 6°9ft., length 6·56ft., width 8-28ft., and weight 7-75 
tons. The secondaries of these transformers are carried to a 
switchboard which forms part of the general switchboard of 
the station at Porta Volta. 

[Note by the T'ranslator.—Bince translating the above des- 
cription of the central station of Paderno, I have received 
the following interesting information from Signor Semenza :— 
The works were commenced in February, 1896. Water was 
admitted into the canal in August, 1898, and the current was 
put on the line on September 28th. Public supply was given 
in Milan from Paderno on October 15th for the three-phase 
distribution and Edison network, and on October 29th for the 
traction service, The experience of a month or two is not 
enough to judge of the ultimate success of such ‘a scheme, 
but it is highly satisfactory to know that the high-tension 
worked perfectly, the dynamos gave their guaranteed efficiency, 
and the line losses were exactly as calculated.—J. R. D.] 


MODIFIED BRIDGE METHOD OF MEASURING RESIST- 
. ANCES CONTAINING EARTH CURRENTS. 


BY R. R. BLACK, ELECTRICIAN TO THE EASTERN EXTENSION 
TELEGRAPH COMPANY. 


The following is a simple method of measuring the resist- 
ance of a cable by reversals when earth currents are strong 
and variable. It is а more sensitive method than the false 
zero unless the latter can be taken without a shunt on the 
galvanometer ; it saves the lengthy calculation for correcting 
reversals taken by the ordinary Wheatstone bridge method, 
and the resistance of the battery is not required to be known. 
Three arms of the bridge a, b and d are fixed, and an adjust- 
able resistance, R, is inserted between the bridge and cable 
R is then adjusted until balance is obtained to instrumental 


zero. The current to line is then reversed, and balance is 
obtained again to instrumental zero by altering R to R,. Then 


_ 40 RTR 

йе точ. 

That is the fixed resistance 4 multiplied by the ratio 5 „ minus 
the arithmetical mean of the two readings, R and Ri, give 


the true resistance of x. With even bridge 
R+R, 
9 в 


4 2 d 


The formula is found as follows :— 
С and C, = currents flowing along d and x respectively. 
e the E. M.F. of earth current in the line. 
a and b= bridge ratios. 
х = resistance of line. 
d — the fixed resistance. 
R = The variable resistance between bridge and line, with 
zino current to line. 
Б, = The variable resistance between bridge and line with 
c to line. 
E= E. M. F. of battery. 
When balance is obtained to instrumental zero the potential 
at A is equal to the potential at B; 


° Ь e "E a. 
. ac, = eb, ‚ C=C} 


b 
also Re, + хс, £62 dc. 
Substitute value of c we get 
Re, £e tend g (1) 
Reverse the testing battery and readjust В to Ri. 
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As the ratio arms and d are fixed, when balance is again 
obtained with E reversed, the values of the currents in the 
figure are the same as before, but in the opposite direction. 


Therefore == К, — QUO + е zz = de 
substitute value of c 


– Ве де + е = ате, 
Substraot (1) and (2) 
Re, + ac + ¢ + Rye, + ei- ea 2d e 


(2) 


R R. T Ar 4+; 


(8) 
(4) 


When the earth current opposes the line current it is 
equivalent to a resistance in effect (see ** Student's Guide to 
Submarine Cable Testing," p. 40). Consequently d must 
allow for this. As a rule, if d is made about 25 per cent. 


higher than the estimated value of e, before beginning the 
test, it will not be necessary. to make any alteration in it. 


It ratio equal 
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For example :— 

With this plan of connections the resistance usually 
employed for the ordinary test can be varied, and the extra 
resistance box d can be fixed. 

a and b were 1,000 ohms each and the number of cells 10. 
The approximate resistance of г was 4,000 ohms. Adding 
25 per cent. to 4,000177, to allow for the resistance effect 
due to the EC, d was made 5,000 ohms. 

Zinc was then put to line, and balance was obtained to 
instrumental zero, when 556 ohms were unplugged in R. 


3 
к.А 
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The line current was then reversed, and balance R, was 
obtained to instrumental zero with 1,676 ohms unplugged. 
Therefore by formula 
1,000 556 1,676 
2 5,000 600 s! ohms. 
The following are actual examples :— 


Example I. 
Ratio 1,000/1,C00 20 cells. Fixed resistance d —6,000 ohms. 


К 543 R, 773 Mean 658 ohms. 
548 774 „ 661 „ 
£48 716 „ 662 „ 
548 775 „ 661 „ 
549 77 „ 662 „ 

| 661 


6,000 - 661 = 5,339 ohms. 
Example II.— Reading by False Zero = 5,885 ohms. 
Ratio 1.000/1,000 20 cells. Fixed resistance = 8,000 ohms. 


R 858 R, 978 Mean 918 ohms. 
858 971 „ 914 „ 
853 975 „ 915 „ 
653 974 „ 915 „ 
858 971 „ 914 „ 

” 914 L 


8,0<0 - 914 =7,086 ohms. 


Example III. Reading by False Zero = 7,090 ohms. 
Ratio 10,000/10,000. Fixed resistance 17,040 ohms, 


R 7,655 RN. 1, 470 Mean 4,562 ohms. 
7660 | 1,495 „ 4.577 „ 
7,415 1,690 „ 4,552 „ 

4,565 , 


17,040 - 4,563 = 12,477 ohms. 
Reading by Falee Zero 12,500 ohms. 
In the Jast case, the fixed resistance had to be 50 per cent. 


higher than the actual resistance of x owing to the strong 
earth currents, 
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AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


| New York, December 30, 1898. 

Obituary.—Mr. R. T. McDonald, president of the Fort 
Wayne Electric Corporation, Fort Wayne, Ind., one of the 
most widely known men in the electrical manufacturing 
business in this country, died suddenly of pneumonia in 
Dallas, Texas, on the morning of December 24. Mr. 
McDonald was 49 years of age. He was of Scotch descent 
but of American parentage. He was a man of marked ability 
and was connected in various business and financial enter- 
prises in many places throughout the United States. 

Dr. Welling Adams, of St. Louis, Mo., who was a prominent 
figure in the electrical world a few yeara ago mainly through 
his scheme about six years ago to build a high-speed electrio 
railroad between St. Louis and Chicago, died at his home in 
St. Louis on December 19 of pneumonia, at the age of 42 
years. Of late years, Dr. Adams’s personality has almost 
been forgotten in the electrical field. He, within a year or 
so, made the claim that he was the original inventor of the 
method of applying electric power directly to the axles of cars, 
but he received no support whatever in the courts. 


Automobile Stages on Fifth Avenue.—For many years a 
line of horse omnibuses has been running along Fifth Avenue 
in this city and the antiquated system of travel has been the 
subject of a great deal of comment in the public Press at 
different times. Several officers of the Third Avenue Rail- 
road Co., which is now equipping its lines with electric 
power, have purchased the old omnibus line for the purpose 
of introducing motor ‘buses and retiring the horses. It 
has not yet been decided what method of propulsion will be 
adopted on the new vehicles, but there is a strong likelihood 
that it will be electricity. The fact that Dr. Louis Duncan, 
a well known electrical authority, is consulting engineer of 
this enterprise, would seem to indicate that he would naturally 
favour electricity, if in his judgment it will meet all the 
requirements of the service. Fifth Avenue is the fashionable 
residence street of the city, and the possibility of ever getting 
car tracks down on the thoroughfare is so remote that no one 
has ever attempted to secure a franchise. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New Ca 
Price Lists, and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 4, Salisbury. court, Fled- 


street, London 
NOW READY. 


‘*ELEOTRIOAL Testing FOR Tn ENGINEERS."— By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
pone of the theory of testing as applied to electrical lines in general. 

e 


Author ho that, besides elegraph and тердоо Engineers, it 
may, perhaps, prove.of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very full 


investigated, including the different d in which the various meth 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 118, 

"SgBMARINB OABLB-LAYING AND Ranma.“ — By Н. D. Wilkinson, 
M. I. E. F., &c., fully illustrated; price 12s. 6d. 

t THB STUDENTS’ GUIDE TO SuBMARING CABLE TESTING."—À new work 
by Messrs. Н. К. C. Fisher and J. О. Н. Darby, with the above title, is 
now ready, price бв. net ; abroad, ба. 8d. This work is intended to serve as a 
guide to operators ша штар service, and to those who desire 
to enter that service, e d cable companies now insist that their 
operators and probationers s S er oertain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

"PaAOTICAL Norms FOB ELBOTRICAL StupEents.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 


aaa Бу Dr. а. Gore. Third Edition. Price 2s., 


* WIRELESS TELEGRAPHY: SIGNALLING ACROSS BPACB WITHOUT WIRES 
BY ELeorRIo Waves. ”—By Dr. O. J. ig Ye with many original illustra- 
tions, Enlarged Edition, ^ 6d. net, 2s. 9d. post free. 
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“Егвотво Morrvs Powrn,“ by Albion T. Snell, contains the 
latest information respecting the application of electric en to mini 
and general power transmission in which the author has h 
much experience. The book is well printed, on good paper, and contains 


280 illustrations. Price 10s. 6d., post free ; abroad, 11s. 


“Т,АВОВАТОВҮ NOTES AND Forms.”—With the above title we have ready 
the New Edition of a set of 40 Elemen and Advanced Exercises for 
use in Electrical Enginearing classes. eso have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistante, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 8s. 6d. per 
dozen net; in seta of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5a. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can.be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming’s '' Electrical 
Laboratory Notes and Forms." 'These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Е 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with leas space for tabulated records, are issued at half 
the price of the original set. | 

"THE INCANDESCENT LAMP AND ITS MANUFACTURR."—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8e. 

„THE Steam ENGINE INDICATOR AND INDICATOR DracRrams.”—Edited 
and enlarged by W. Worby Beaumont. Price 8s. 6d., post free. 

‘THE Арт OF ELECTROLYTIO SEPARATION OF METALS.'"—4A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., poat free. 

“Tue MaNvurACTURB or ErzorRIO Ілант Олввокв.” — А Practical 

Guide to the establishment of a Carbon Manufactory. Fully illustrated. 
price 1s. 6d. ; post free, 1s. 9d. 
. "Tum BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH, 196-97.” 
A valuable, up-to-date compilation. Being an attempt to claasify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 58., post free; abroad, 58. 8d. 

'" LocALIBATION OF ЁАшт IN Exeorrio Licht Marns.”—By Е. C. 
Raphael. Price 5s., post free; abroad, 58. 6d. Prospectus on application. 
„ ELEOTRIOAL ENGINEERING FORMULAE," а pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 78. 9d. ; abroad, 8s. A 
fine ио Paper edition with wide margins for notes can also be supplied. 
Price .; post free, 13s. ; abroad, 13s. 64, New Edition in the press. 

"THE ALTERNATB CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

* ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., price 
12s. 6d. ; post free, 13s. 

„ ELEOTRIO LAMPS AND ELECTRIO LIGHTING,” 
M.A., D. So., F.R.S., is handsomely bound, and 
tions, designs, initials, &o. Price 7s. 6d., post free. 

JHA ELEOTRICIAN" PBrMEBS.—In Two Volumes. Vol. I., Theory. 
Vol. II., Practice. Price, stout paper cover, 28. 2d. each, post free; cloth, 
3s. 9d. Single Primers, 3d. each, post free. 

‘ ARMATURE WINDINGS OP ELzorRIO MaAOHINES."—By Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 

Pars in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve аа a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 80s., post free. 

‘ DRUM ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymout?, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

"'THE POTENTIOMETER AND ITS ADJUNOTS”: A Universal System of 
Electrical Measurement.—By W. О. Fisher. Fully illustrated. Price 6s., 
post free; abroad, ба, 6d. Digest post free. 

Morrvn POWER AND GEARING FOR ELEOTRIOAL MAOHINERY."—B 
E. Tremlett Carter, O. E., M. I. E. E. Price 12s. 6d. post free; abro 
18s. 6d. Prospectus post free. 


IN THE PRESS. 


"THE ELEOTRIO Aro.”—By Mrs. Ayrton. 

"'THE MANUFACTURE OF CARBONS FOR ALL ÉLEOTRICAL PURPOSES."— 
By Francis Jehl. 

* ELECTROMAGNETIC THEORY.”—By Oliver Heaviside. Vol. II. 

5 BATTERIES, THEIR DESIGN AND MANUFACTURE.”—By E. J. 

©. 

' **PrimARY BATTERIES: THEIR CONSTRUCTION AND UsE.”— Ву W. R 
Cooper. 

** PRACTICAL TELEPHONY.”—By Dane Sinclair and F. C. Raphael. 


* "Tug ELECTRICIAN! WIREMAN’S PocRET- BOOK. 


“The Blectrician" Electrical Trades’ Directory and Hand- 

ak.—An important announcement in connection with the 1899 
issue of the Big Blue Book will be found in an advertisement 
on another page of the present issue, to which our readers will 
please refer. 


Le J. A. Flemirg, 
of original illustra- 


Electricity Supply Data and Statistics.—In the large sheet 
tables of electricity supply statistics issued with Te Electrician for 
Jan. 6 there were some omissions which we hope to remedy in the 
final issue of the tables the first week in February, when the tables 
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will form part of The Electrician " Electrical Trades’ Directory 
and Handbook for 1899. and will also be obtainable on rollers 
and in cloth cases. The Editor will be obliged if station 
engineers and others who can assist in completing the table will 
send in particulars as to: (1) The total capital expenditure to 
Dec. 31, 1898 (actual or approximate); (2) The total units generated 
for year to Dec. 31, 1897 (actual); (3) Units generated for year to 
Deo. 31, 1898 (actual or approximate); (4) Any other particulars 
which will help to make the table fully complete to Dec. 31, 1898. 
It is hoped that the information sought will reach The Electrician 
office by Jan. 23. 


TENDERS INVITED. 


The Metropolitan Asylums Board invite tenders for the supply 
and erection of the following electric lighting plant at the Northern 
Hospital, Winchmore Hill, N. :—(1) Switchboards, booster and 
connections ; (2) battery ; (3) electric mains ; (4) steam exhaust, 
feed and drain pipes; and (5) wiring and fittings. Further par- 
ticulars are given in an advertisement, and copies of specifications 
and drawings (by Messrs. Burstall and Monkhouse) may be obtained 
at the office of the Board, Norfolk House, Norfolk-street, Strand, 
London, W.C. Tenders must be lodged by 10 a.m. of 25th inst. 

The Commissioners of Govan invite tenders for the supply and 
erection of (1) water tube boilers and feed heater ; (2) engines and 
dynamos, equalising transformer, boosters, &c. ; (3) lead-covered 
armoured cables ; (4) storage batteries ; (5) arc аше ; and (6) arc 
lamp pillars. Specifications may be obtained from Mr. Arnot, C.E., 
79, West Regent-street, Glasgow, and tenders: must be delivered 
to the town clerk (Mr. A. Macdonald), Hillock House, 752, 
Govan-road, Govan, by 23rd inst, Further particulars are given 
in an advertisement on another page. 

The Corporation of Lowestoft invite tenders for the supply and 
erection of the following plant :—(a) boilers and fittings, econo- 
misers, feed pumps, &c. ; (b) pipe work, &o., for engine and boiler 
house ; (c) steam dynamos and motor boosters ; (d) storage bat- 
teries; (e) main switchboard and connections; (f) overhead 
travelling crane ; (g) underground mains and conduits, road work, 
Ko.; (h) arc lamps and posts; (i) station lighting. Plan, &., 
may be obtained at the offices of Mr. W. C. C. Hawtayne, consulting 
engineer, 9, Queen-street-place, London, E.C., after 16th inst. 
Further particulars are set out in an advertisement elsewhere, and 
tenders must be addressed to the Town Clerk, at the offices, 115, 
High-street, Lowestoft, by noon of Feb. 6. 

As announced in an advertisement, the Electricity committee of 
the Belfast Corporation invite tenders for the supply of the follow- 
ing :—Cast iron pipes, cast iron frames and covers, earthenware 
conduits,.insalated cable, and Lancashire boilers. Specifications 
and conditions of contract may be obtained from Mr. Victor 
A. Н. M'Cowen, city electrical engineer. Tenders must be 
lodged with the town clerk (Sir Samuel Black), City Hall, Belfast, 
by Thursday, Feb. 2. 

The Commissioners of the Burgh of Stirling invite tenders for the 
supply of mains. Specifications can be obtained from the clerk to 
the commissioners (Mr. Thomas L. Galbraith), and specifications 
and drawings may be seen at, but not obtained from, the office of 
Prof. Alex. B. W. Kennedy, 17, Victoria-street, London, S.W. 
An advertisement contains further particulars, and tenders must be 
delivered at the Town Clerk's Office, Stirling, not later than 30th iost, 

The Sunderland Corporation require tenders for road work with 
stoneware casings, and supplying and laying cables. Specifications, 
&c., can be obtained from the borough electrical engineer (Mr. 
J. F. C. Snell), and tenders, addressed to the chairman of the 
Lighting committee, Town Hall, Sunderland, must be delivered at 
the oftice of the town clerk (Mr. Fras. M. Bowey), by Friday, 27th 
inst. Further particulars are given in an advertisement on another 
page. | 

The Ealing (London) Council require tenders for two 500 H.P. 
steam alternators, and one 150 н р. steam dynamo alternator. 
Tenders to the clerk, Publio Buildinge, Ealing, W., by 30th inst. 

The Southamp'on Corporation invite tenders for the supply of 
transformers and fittings. Tenders to the town clerk (Mr. George 
B. Nalder), Municipal Offices, Southampton, by 2 p.m., 16th inst. 

The Glasgow Corporation invite tenders for providing and erecting 
generating plant at one or other of their new electricity works, 
Tendera to Sir J. D. Marwick, City Chambers, Glasgow, by 
Saturday, Jan, 21. 


The London County Council invite tenders for four continuous 
current dynamos, one motor generator, two switch-boards with 
switches, measuring instruments and other work required for 
the proposed Victoria Embankment electric generating station. 
Tenders to Mr. C. J. Stewart, County Hall, Spring-gardens, 8. W., 
by 10 a.m., Jan. 31. 

The London County Council also require tenders for the erection 
of four gas engines at the proposed Victoria Embankment electric 
generating station. Tenders to the clerk by 10 a.m., Jan. 31. 
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The Shanghai Council invite tenders for a concession, for a 


period of thirty years, for the exclusive right of establishing and 
working a telephone system in Shanghai. | 
The Shanghai Council also invite tenders for a concession for 
constructing and working about 23 miles of electric tramways 
on the trolley system. Particulars of both contracts from Messrs. 
John Pook and Co., 8, Jeffrey’s-square, London, Е.С. Tenders to 
Mr. J. O. P. Bland by noon of March 31 and 15, 1899, respectively. 


The Compagnie Generale de Traction, of Brussels, invite tendera |: 


until the 25th inst., for the supply of 9,000 porcelain insulators and 


10 tons of galvanised iron wire, &c 


TENDERS RECEIVED AND ACCEPTED. 


The Accrington Town Council have let tenders for the supply of 
electric lighting plant as follows :— | 


Steam dynamos, Johnson and Phillips ..................... £2,991 10 


Storage battery, Chloride Electrical Storage Syndicate 910 0. 
Instruments, Crompton and Со. ..... ........:............ 641 0 
Cables and street boxes, W. T. Glover and Co. ......... 4,550 0 


APPOINTMENTS VACANT AND FILLED. 


The Wigan Corporation require an electrical engineer com petent 
to draw up and carry out an electric lighting scheme (with or with- 
out tramways). An advertisement elsewhere gives further par- 
ticulars, and applications must be sent to the town clerk (Mr. J. J. 
Charnock), Wigan, by 16th inst. 

The Lighting committee of the Canterbury Town Council 
require an assistant electrical engineer (salary £104 per annum), 
two junior electricians (£52 per annum each), one stoker, one 
lamp trimmer and cleaner, & jointer and an assistant jointer. 
Additional particulars are given in an advertisement, and applica- 
tions must be sent to the town clerk (Mr. Henry Fielding), 15, 
Burgate-street, Canterbury, by 10. a. m., 17th inst. ' 


The Oldham Corporation require an assistant engineer for their 
electricity works. Further particulars are given in an advertise- 
ment. Applications to the chief electrical engineer, Electric Supply 
Station, Oldham, by the 16th inst. 


As will be seen from an advertisement elsewhere applications are 
invited for two shift engineers for the Cropper’s Hill power station 
of the St. Helens Corporation. Applications on or before Monday, 
23rd inst. | os 

The Worcester Corporation require two improvers as switch- 
board attendants, There are also vacancies for two pupils at the 
electricity works. Applications to city electrical engineer (Mr. C. 
J. Sutherland). See advertisement. 

The Electric Lighting Committee of the Portsmouth Corporation 
are prepared to take pupils with a mechanical training.  Particu- 
lars from the superintendent (Mr. E. Price), Corporation electricity 
works, Portsmouth. See advertisement. 

The Professorship of Physics at the University of Sydney is 
vacant. раму £900 per annum. Particulars from the acting Agent- 
General for New South Wales, 9, Victoria-street, London, S.W. 

The Metropolitan Asylums Board require an assistant engineer 
with experience in electric lighting. Salary £300 per annum. 
Applications to Norfolk House, Norfolk-street, W.C., by 23rd inst. 


Mr. N. Staniland has been appointed electrical engineer by the 
Canterbury Town Council at a commencing salary of £200 per 


annum. 
BUSINESS NOTICE. 


Owing to the increasing trade in the Midlands, the Birmingham 
offices of the Edison and Swan Company have been removed to 
larger and more convenient premises, International: Exchange 
Buildings, Edmund-street, where an extensive show-room is being 
fitted up for the display of electroliers and brass fittings generally. 

The British Thomson-Houston Co. (Limited) announce that 
they have opened branch offices at 21, Lincoln-place, Dublin. Tele- 
graphic address, ** Asteroidal Dublin," telephone 320. Mr. Arthur 
Jacob is resident engineer. 

Messrs. W. J. Crampton and бо. have removed their offices and 
showroms from 3, Theatre-buildings, Hegent-road, to 25, Regent- 
Btreet, Great Yarmouth. 

Messrs. E. J. Mather and A. A. Mather, trading as Mather 
Bros., electrical engineers, 278, Caledonian-road, N., ard 73, Far- 
ringdon-street, E.C., London, have dissolved partnership. Debts 
by Mr. A. A. Mather. 

Messrs. О. C. Wardrop and C. A. V. Whitaker, electrical and 
civil engineers, 1, Army and Navy Mansions, Victoria-street, 
London, S. W., have dissolved partnership. Debts by Mr. Wardrop. 
Mr. С. F. Monckton, late engineer and manager of Messrs. 
Bousted Bros.’ electrical department, Ceylon, has joined Mr. 
Wardrop, and the new firm will practice as civil and electrical con- 
sulting engineers under the style of Wardropand Monckton, at the 
above address. 


Mr. Н. T. Boothroyd (late of Messrs. Laird Bros., Birkenhead) 
is commencing business under the title of H. T. Boothroyd and Co., 
‘mechanical and electrical engineers, Miller’s Bridge, Bootle. He 
has acquired the businezs of Messrs. W. and J. Robinson (Limited), 
and the new firm make a speciality of dynamos, motors, ship 
lighting and general electrical work. Mr. W. Robinson acts as 
manager. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Official notice is given that Mr. G. Franklin, Broomfield, and 
Mr. J. Gamble, Southborne, Sheffield, have been appointed liqui- 
dators in the voluntary liquidation of the Sheffield Electric Light 
and Power Co. (Limited), whose undertaking has been acquired by 
the Corporation. 

It has been resolved to wind up voluntarily the Improved Iacan- 
descent Electric Lamp (Foreign Patents) Syndicate (Limited), 
and Mr. R. Ballard, 20, Jewry-street, E.C., has been appointed 
liquidator. | 

At a.meeting cf the London and Hampstead Battery Co. 
(Limited) it was resolved to wind up the company voluntarily, and 
to appoint Mr. R. J. S. Beeton, 23, West-hill, Sydenham, S.E., 
and Mr. S. T. Turtle, 141, St. John’s-hill, Wandsworth, S.W., 
liquidators. 


At a recent meeting of the Northern Counties Electric and Motor 
Co, (Limited) it was resolved to wind up the company voluntarily, 
and to appoint Mr. J. Robinson, Lightoliffe, Yorks., liquidator. 


A first meeting of the creditors of John Evelyn Lairdet, inventor 
and patentee, was held in London last week.  Debtor failed in 
1888, but has received his discharge. Proofs of debts to the amount 
of £8,458 were lodged. The assets include debtor's interest in 
electric accumulators, electric motor cars, water motors, &c., and 
he claims that if these are properly worked and perfected they will 
. will realise more than 203. in the £. He attributes his failure to 
expenditure in completing his inventions. It was pointed out on 
debtor's behalf that the receiving order had been obtained by 
accident, and that steps were being taken to set it aside, debtor 
being desirous of submitting a proposal to his creditors. The 
| meeting was adjourned to Feb. 3. 


Last week at the London Bankruptcy Court the adjourned meet- 
ing of creditors of E. B. Pym, electrical engineer, late of Scar- 
borougb, was held. No statement of affairs has been filed. Debtor 
will undergo preliminary examination at Taunton. It was stated 
that debtor is entitled to an income which is alienable upon bank- 
ruptcy. The meeting was further adjourned to 30th inst. 


Claims against John Dewhurst, electrician, &o., 02, North Ead- 
road, West Kensington, London, W., must be sent to the trustee, 
Mr. Hough, Bankruptcy-buildings, London, W.C., by 21st inst. 


In the Chancery Division, Mr. Justice Wright made an order 
continuing the voluntary winding-up of the Mannesman Tube Co., 
under the supervision of the Court. 

Mr. Thomas King, electrical engineer, recently пуш on busi- 
ness at Invicta Works, St. Peter-street, Maidstone, and at Brighton, 
was publicly examined at Maidstone last week. Debtor stated 
that he commenced business on his own account in Brighton in 
1891 with a capital of nearly £600. He had managed Mr. Robert 
Dann’s business at Maidstone for several years. Examination ad- 
journed for explanations from the debtor. 


Prism Globes.—The Prism Globo Syndicate (Limited) have 
now ready a new price list of prism globes, including oval, 
“© spherical,” ** acorn” and pine shapes. The prices of these 
globes, for which great economy is claimed, have been recently 
considerably reduced. 


Crossley Gas Engines.— Messrs. Crossley Brothers have secured 
an order from the London County Council for what is claimed 
to be the largest installation of gas engines ever put down 
in any part of the world. Eight double cylinder horizontal 
engines, four of a maximum 1. H. p. of 260 each, and four of 
210 rH.P. each, are to be supplied, as well as four of 5 J. H. P., 
combined with air compressors and hydraulic pumps. The large 
engines are to be built on the tandem principle and all are to 
work with coal gas. The engines will be used for driving centri- 
fugal pumps at the Lots'-road pumping station. This is the second 
order Messrs. Crossley have received from the Council for pumping 
engines. 

E.P.8. Cells.— There has recently been an alteration in the 
price of the Electrical Power Storage Co.'s K.W.S. type of cell, 
And new lists showing the alterations can now be obtained of the 
company. 


„Neptune Copper Rail Bonds.—Messrs. W. F. Dennis and 
Co., of 23, Billiter-street, London, E.C., forward a new list of 
“ Neptune" copper rail bonds, manufactured by Messrs. Felten 
and Guilleaume, for whom Messrs. Dennis and Co. are the sole 
agents for the United Kingdom. The list is illustrated, aud shows 
on page 2 a multiple bond for heavy rails carrying large currents. 
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A large number of these bonds have been supplied for use on the 
Glasgow tramways to the corporation officials own designs. It is 
claimed for these bonds that they possess the advantage that the 
steel pins are driven from the same side that the bonds are put 
through the web of the rails, an important point where conversion 
from existing horse or ateam tramways is to be adopted, as by the 
use of this method the road need only be opened on one side. 
The list also illustrates patent screw bonds, &c. 


„ Lundberg” Accessories.—' The mention of Mr. Lundberg's 
name seems naturally to suggest improvements in switches, plugs, 
&c., for with clockwork regularity we seem to receive samples of 
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Mr. Lundberg’s excellent work in this department. We are not 
surprised to learn that the demand for the various types of these 
accessories, manufactured at the Bradbury-street works, is an 
increasing one, for the work in the specimens we have received from 
time to time has been excellent. A sample of a new Universal 
high voltage wall connection without fuse terminals and fitted with 
the Ridge type of cover is here illustrated, the principle of con- 
struction being, Mr. Lundberg claims, quite novel. All the metal 
parts are thoroughly protected against possible leakage of current 
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To provide a proper insulating bridge between the ends of the 
contact tubes when the circuit is broken by withdrawal of the plug, 
holes are countersunk in the roof of the cover to admit the ends of 
the contact tubes. Long experience convinces Mr. Lundberg 
that this is the simplest and most satisfactory method, as the 
length of contact pins is kept down to reasonable limits. The plugs 
and sockets are of similar gauge, and consequently interchangeable 
with those supplied by the firm since 1884, and with each other. 


The contact tubes are of extra stout metal and are pierced at their 
base by horizontal holes ; through these pass studs screwing into 
the pillar terminals and clamping them solidly into contact with the 
tubes. We also illustrate the ** Dot" wall connection similarly 
arranged for high insulation, and in which the diameter has been 
somewhat reduced owing to improved construction and absence 
of fuse terminals. The third figure shows the Dot twin wall 
connection. Mr. Lundberg was the original introducer of twin 
socket plugs. In the present case he has adopted side-entering 
plugs, so that the fitting stands only a minimum distance from the 
wall when fixed. At present this article is only made to suit the 
** Dot" gauge. | mE | E 


Catalogue.—The British Thomson-Houston Co. send us a copy 
of their recently-issued catalogue, No. 1,005, which consists prac- 
tically of a well-gotten-up album of illustrations of motor work of 
every description undertaken by these contractors. The execution 
of this publication is artistic, and the range of subjects in the 25 
illustrations shows to what a great variety of purposes electric 
motors are now put. Unlike most books printed in English, this 
one commences (with page 825) on what is usually the last page, 
and ends on page 854, where a Western naturally looks for the 
beginning of the story. However, as an album can generally be 
slaneed through with equal pleasurein any order, Oriental or Western, 
users of this catalogue will suffer no inconvenience from the adop- 
tion of the Japanese plan. Perhaps this elasticity of arrangement 
is intended to indicate the fact that the electric motor is as 
triumphant in the East as in the West. 


Calendars.—We have to acknowledge the receipt of a useful 
hanging pad calendar from the Commercial Cable Co. 

From the Cape Asbestos Co. (Limited) we have received 
a handy desk blotting pad and calendar, which is built to last the 
year through. 


“ Automotor ” Pocket Book. —We have received the 1899 issue 
of the Automotor and Horseless Vehicle Pocket Book," pub- 
lished by Messrs. F. King and Co. The book contains a large amount 
of useful information regarding horseless vehicles, and, in addition 
to much matter usually to be found in annual publications of this 
charaoter, gives tables and technical data which will be of service to 
the automotor engineer and constructor. The book is price 1s. 


Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufact 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or ines, which are not seperately specified) from Jan. 4 to 
Jan. 10, with the ports of destination :— 

Argentina—Buenos Ayres £825 (including £750 telegraph material). 
Australasia—Adelaide, £1,440 (including £907 telegraph material) ; 
Brisbane, £371 ; Fremantle, £2,575 ; Melbourne, £270 (telegraph material); 
Perth, £36 ; Sydney, £414; Wellington, £295. — Belgium—Ostend, £51. 
Denmark—Copenhagen, 850. Egypt — Alexandria, £20,000 (tele h 
cable). Germany—Cologne, £20 ; Hamburg, £63. Gibraltar — 2780. 
Holland—Amaterdam, £50. India—Madras, £300. Japan—Yokohama, 
£1,317. North Atlantic—26 knots telegraph cable. Norway—Chris- 
tiania, £112. South Africa—Cape Town, £680; Chinde, £75; Durban, 
£2,334 (including £2,514 telegraph material); Port Elizabeth, £58. 
Spain—Barcelona, £75 (telegraph cable). Sweden—Gothenberg, £22 ; 
Stockholm, £915 (including £885 telegraph material) United States— 
New York, £8. West Indics—Trinidad, £55. Total £293,171, against 
£18,683 in the corresponding week last year (Jan. 5to Jan. 11). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Adelaide (S. Australia).—We recently referred to the acceptance 
by the Town Council of Adelaide of a tender of the South Australian 
Electric Light Co. ‘‘ for the electric lighting of the town.” We are 
informed by Messrs. J.C. Lanyon and Sons, of Gresham House, 
Old Broad-street, London, E.C., that this statement is ‘‘ incorrect 
and misleading.” The following particulars, in support of this 
contention, are supplied by Messrs. Lanyon :— 

* The gas company's contract for lighting the whole of tbe city of 
Adelaide (about 900 lamps) does not expire till September, 1902. 

„The Adelaide Corporation have power under an Act of Parliament to 
supply electricity. . 

“ The South Australian Electric Company’s Act of 1897, clause 39, is as 
follows :— 

‘Except as to the Municipality of Port Adelaide, tbis Act sball only 
‘apply within the limits of euch municipalities and districte, the Councils 
‘ of which shall by public notice notify that, as the result of a poll, the rate- 
‘ payers have affirmed a resolution that it is desirable that this Act shall 
‘ go apply.’ 

„The Adelaide Corporation wish to erect electric works and supply 
electricity, but a poll of the citizens in 1894 decided against the scheme. 

* [n August, 1898, the Corporation called for offers from persons willing 
to do private electric lighting in the city, such persons to state what they 
were willing to give for the privilege. 

„The South Australian Electric Company agreed with the Corporation 
that a poll of the ratepayers should be taken, the Corporation to support 
the Electric Company in its endeavour to get ratepayers to affirm a reso- 
lution that it was desirable that the Electric Company’s Act shall apply 
within the limits of the municipality ; that the Corporation should not 
for ten years exercise its power of supplying electricity, nor transfer its 
powers to any other person or company; that the Electric Company 
would provide, erect, light and maintain 30 arc lamps (2,000 c.p.) for 
five years for one shilling per lamp per annum ; that the Electric Company 
would deposit with the Corporation £2,000 and with the treasurer of 
the province £5,000; that a fine of 10s. per lamp per night for each 
lamp not lit and kept alight should be paid by the company ; and that 
the contract did not in any way interfere with the existing con- 
tract with the gas company, which. contract does not expire till 
September, 1902, PO Wes 
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“ On Sept. 17, 1898, a poll of the citizens of Adelaide was taken, when 
2,761 (about one-fourth) of the ratepayers voted—1,775 for and 959 
: t 99 


Therefore (Messrs. Lanyon continue), for the privilege of doing 
private electric lighting in Adelaide for ten years, the Electric 
Company have agreed to provide, erect, light and maintain for the 
Corporation 30 arc lamps of 2,000 nominal c.p. each at 1s. per lamp 
per annum, which will mean a loss of £4,000 to the Electric Company. 

The following partioulars relating to the South Australian Electric 
Company were (we are informed) filed in the Supreme Court, 
Adelaide, in April, 1898 :— Capital, £20,000 in 1,000 shares of £20 
each; capital paid up, £13,655 ; number of shareholders, 16; 
number resident in Adelaide, 12. It will be interesting to have the 
views of the Electric Company. Meanwhile, as Messrs. Lanyon 
and Sons, presumably for the Gas Company, feel aggrieved at the 
statement in The Electrician of Oct. 21 last, we give the above 
statement on their authority. 

Bradford.—The revenue account of the electricity 5 
shows a total income of £20,059, and an expenditure of £8,736, 
leaving a trading profit of £11,323. After deducting interest and 
sinking fund (£7,060) the net profit is £4,263, The total profits 
made since the works were opened have been £19,045, and from 
this there has been written off for depreciation of plant £7,308, 
leaving unappropriated £11,737. | 

Brighton —The Local Government Board having only allowed 
period of 12 years for repayment of the loan of £56,300, recently 
sanctioned, the Corporation are asking to have this period extended 
to 25 years, as previously. 

Burton-on-Trent.—After allowing for interest and sinking fund 
there was a deficiency of £992 in the accounts of the electric light- 
ing department for the past year. 

Chesterfield.—A special committee has been appointed to 
consider and report upon the advisability of establishing electricity 
supply works. 

Dover.—The subject of acquiring the undertaking of the Dover 
Electricity Supply Co. was discussed at Tuesday's meeting of the 
Town Council, and was adjourned. | 


Edmonton.—The Local Government Bosrd have sanotioned 
the Guardian's scheme for the electric lighting of the workhouse. 


Blectric Traction in Spain.—A company, entitled the Com- 
agnie Generale des Tramways Electriques, has been formed at 
Brussels, with a capital of 10, 000, O00 fr. (about £400,000), and is 
being financed by the Banque de Paris et des Pays Bas and the 
Banque de Bruxelles, to acquire the Madrid Eastern Tramways 
and the lines at Barcelona and Soria. 


Garston.—At a special meeting of the District Council on 
Monday it was decided to transfer the provisional order to the 
British Insulated Wire Co. 

Glasgow.—At a meeting of the Corporation, on Thursday last, 
it was decided to adopt the recommendation of the Tramways com- 
mittee to equip the whole of the tramways on the overhead trolley 
system. 

The city engineer (Mr. A. B. M Donald) has been authorised to 
obtain estimates for carrying out the electric ventilating arrange- 
ments at the City Chambers set out in our last issue. 

Great Yarmouth.—-The report of the electricity department for 
the past quarter states that there are at present 314 customers, 
representing an equivalent of 14,839 8 c.p. lamps connected. The 
total income was £1,697. 15s. 2d., and the generation, &o., 
expenses, £758. Os. 5d. Of the balance (£939. 14s. 9d.), repayments 
of capital, interest, &c., absorb £570, leaving a profit on the 
quarter’s working of £369. 14s. 9d. 


Hammersmith (London).—The Vestry are applying to the 
London County Council for a further loan of £56,000 for extensions 
of the electric light, plant and mains. | 


Hampton Wick.— Although some of the ratepayers in this dis- 
trict are anxious to obtain a supply of electric current the District 
Council has done, and apparently proposes to do, nothing to meet 
the demand. А ratepayer recently applied to the neighbouring 
(Kingston) Town Counoil for a supply of current, but the applica- 
tion was refused as the permission of the Hampton District Council 
could not be obtained. The matter was discussed at the last meet- 
ing of the Hampton Council, when one of the members said that 
the subject had been considered by them before, and the cost of a 
provisional order prevented them from moving in the matter. 

Hartford (Cheshire). —The Parish Council have decided to adopt 
electric lighting, and an agreement has been entered into with the 
Nortbwich Electric Supply Co. for supply of current. 

Hospital Lighting.—The Queen's Hospital, Birmingham, has 
been provided with an electric light installation of 350 16 o-p. 
incandescents. | 


Leamington.—The Corporation have decided not to sanction an 
application of the Midland Electric Light and Power Co. for a 
provisional order, as the Council is itself applying for an order. 


undertaking, it should be freed from all outside competition. 


Marylebone (London).—Last week the Vestry further con- 
sidered the question of applying to Parliament for a special act to 
erect electricity works and to engage in the generation and 
sale of electric current for all purposes. After discussion it was 
decided to request the Electric Lighting committee to report to the 
Vestry as to the probable cost of the proposed scheme, and 
authorising the committee to engage the services of an expert 
adviser. 

Merthyr.—The District Oouncil have considered a report from 
Messrs. Handcock and Dykes on the application of the British 
Electric Traction Co. for a provisional order for the district, and 
will support the application. | 


Middleton.—The Town Council have decided to petition Parlia- 
ment against the decision: of the Board of Trade to confirm the 
order of the Light Railway Commissioners, empowering the British 
Electric Traction Co. to construct an electric railway through the 
town, and thus join up Oldham, Castleton and Manchester. They 
assert that powers have been exercised which Parliament never 


anticipated when it passed the Light Railways Act. 


Municipalization Extraordinary.— On Tuesday a conference ot 
the municipal authorities of Lancashire and Cheshire was held at 
Manchester to consider the advisability of organising concerted 
opposition to the Lancashire Electrio Power Company's Bill and 
the South Lancashire and Cheshire Eleotric Power Bill next session. 
Councillor Vaudrey, Lord Mayor of Manchester, presided, and said 
the promoters of these Bills proposed to obtain power to go through 
towns in Lancashire and Cheshire, and to supply electric current 
for motive power and lighting purposes. These bills, therefore, 
trespassed upon the rights of the various towns, and he thought it 
was tlieir duty to do their best, in the interests of the ratepayers, 
to secure the rejection of the bills on the second resding. The 
following resolution was then submitted to the meeting :— 

“That this conference of municipal corporations of Lancashire and 
Cheshire, within the area comprised in these bills, protest against the same 
as violating the principle for which municipal corporations have in past 

ears successfully contended, and which have been established by the 

ramways Act of 1870, and the Electric Lighting Acts of 1882 and 1888, 
and determines to take united action in opposition to the bills.” 

Alderman Higginbottom, of Manchester, said the bills were really 
an attempt to deprive ratepayers of large towns like Manchester 
of the money which they had expended on their electricity under- 
takings, and if the bills were passed the recognised control of their 
streets would be done away with. It had already been claimed on 
behalf of the promoters that, for electric lighting purposes, the 
control was not in the hands of the municipal authority, and if 
they laid down electric mains and plant the Board of Trade could 
grant powers toa company tor the same purpose. On the other 
hand, it was contended that competing powers were never given 
against а municipal authority, but the recent report of the Select 
Committee was to the effect that Parliament could sanction such 
bills which entered into competition with the schemes of municipal 
authorities, and that the Board of Trade should judge whether the 
bills should pass on their own merits. In Manchester they had 
arranged to supply eleotrio current to a large number of towns. 
It was a mutual sgreement, and no element of compulsion had 
entered into these arrangements, and he protested against such an 
extraneous body coming and opening out their streets and mains and 
putting down plant, whether they wanted it or not. If the com- 
panies had set out to do the work under an agreement with the 
corporations, many of them would perhaps not have objected, 
unless they had already spent large sums of money in putting down 
plant ; but it was altogether against the principles of municipal 
government that such outside bodies should be allowed to interfere 
with their streets and thorougbfares. Mr. Charles Petrie, of 
Liverpool, said he could not agree with Ald. Higginbottom that 
companies might, perhaps, have been allowed to do the work under 
an agreement, as this was contrary to the best interests of the 
ratepayers, and ought not to be tolerated. He looked with 
very great dislike upon any interference by the Board of Trade 
with the rights of a municipality. Mr. Harcourt Clare, Town 
Clerk of Liverpool, said the main principle involved was that 
corporations which had undertaken to supply electric current 
should be subjected to competition by outside bodies. They 
had been induced and even encouraged by Parliament to 
borrow money in order to give an electrical supply, but at the 
present moment it was practically enjoyed by a very small per- 
centage of the inhabitants in any borough. In Liverpool, out of a 
population of 700,000, only some 3,000 had the supply, and he 
would ask whether it was reasonable and right that any corporation 
should be allowed to pledge the credit of the whole body of rate- 
payers for the benefit of a small section, and that then outside com- 
panies should be permitted to compete with them. The munici- 
ities ought to join and fight the matter out—not aa a question of 
etail, but of principle—and get it settled onoe for all that, when a 
corporation had been authorised to spend money in any рез 

e 

resolution was carried unanimously, and an executive committee 
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s е 
was appointed to apportion the expense of opposing the bills among 


the different corporations comprised in the conference. 
Nottingham.—A Local Government Board inquiry was held 
here on Wednesday into the application of the City Council to 
borrow £150,000 for electric light extension purposes. The town 
clerk (Sir S. С. Johnson) said the money was required to extend 
the plant and mains. As the present station was quite inadequate 
to meet the demands for electric current, the Corporation had 
decided upon an extension, and the amount now asked for was 
the estimated cost. Technical details were given by the electrical 
engineer (Mr. H. Talbot). There was no opposition. 
Oystermouth.—The District Council have decided vo advertise 
for tenders for the electric lighting of the district. 


Paisley.—A committee has been formed for the purpose of 
inquiring into the advisability of acquiring and extending the 
tramways in the district. The Council have also approved of the 
bill of the Glasgow Corporation for the construction of electric 
tramways to and in the burgh of Paisley. : 


Poplar (London).—The District Board of Works have approved 
the electric lighting scheme prepared by their electrical engineer 
(Mr. A. Blackman). The total capital expenditure entailed is 
£79,000. | | 

Plymouth.—It has been decided to make a uniform charge of 
44d. per unit for electric current to private consumers for lighting 
and power purposes. . 


Private Bill Legislation.— The bill deposited by the Central 
London Railway seeks an extension of time until June, 1900, for 
the completion of the railway. | 

The Liverpool Overhead Railway bill seeks powers to acquire on 
lease certain tramways authorised to be constructed by the District 
Councils of Waterloo-with-Seaforth and Great Crosby. When 
completed these tramways will form a continuous line from Great 
Crosby to the company's railway at Seaforth Sands. Powers are 
also sought to enter into working agreements with the Corporations 
of Liverpool and Bootle and other authorities. The new capital 
pale to be created is £50,000, with power to borrow a further 

16,500. 

The London, Walthamstow and Epping Forest Railway bill seeks 
to cancel the agreement with the Great Eastern Railway Co., and 
in lieu thereof ordinary general powers are sought to enter into 
working апа traffic agreements with that company. 

The Lancashire Electric Power Co. have deposited a bill for 
incorporating a company for the purpose of erecting stations for 
the production, storage and distribution of electricity. It is pro- 
posed to construct four stations, viz, in the parishes of Aspull, 
Parr, Little Lever, and on the Trafford Park estate, in the parish 
of Barton-on-Irwel. At these generating stations the company 
propose to manufacture and sell everything necessary for 
distributing energy for lighting and other purposes, public 
and private, and for converting the same into motive 
power, heat, or otherwise. The capital of the company is 
to be £3,000,000, in 300,000 shares of £10 each, but with 

wer to divide these shares into preferred and deferred half shares. 
Ponar is also sought to raise a further £1,000,000 by the creation 
of debenture stock, but the compulsory powers of the company are 
not to be exercised until not less than £100,000 of the capital shall 
have been subscribed under contract. The first Directors are to be 
Messrs. W. Р. J. Fawcus, F. E. Gripper, W. B. Hopkins, N. Scott 
Russell, G. B. Samuelson, R. P. Sellon (all of whom are, of course, 
well known in electrical if not in financial circles) and four other 
persons to be nominated by them. It is provided that nothing in the 
bill shall confer exclusive rights to supply energy within the area of 
supply, or to hinder or restrict any other body or person from sup- 
plying or increasing their supply within the same area, nor shall the 
company hereafter be entitled to compensation by reason of any 
competitive supply. The profits of the company are proposed to be 
e to 10 per cent. on the paid-up capital, subject to a sliding 
scale. 

The South Lancashire and Cheshire Electricity Co. have lodged 
a bill for similar powers. Only one generating station is preposed. 
This is to be erected at St. Helens. The capital is to be £750,000, 
with power to borrow a further £250,000. The clauses in this bill 
are almost identical with those of the Lancashire Company's bill. 

The Leicestershire and Warwickshire Electric Supply Company's 
bill seeks powers to acquire land at Hinckley, Leicestershire, to erect 
& generating station for the supply of electricity direct or in bulk to 
any corporation within the company's area of supply. The share 
and loan capital ів to be £1,000,000, of which £250,000 may be 
raised on mortgage. The profits are to be a fixed 10 per cent., but 
subject to an increase of 5s. per cent. for every one.tenth of a 
penny per unit at which energy may be supplied below 23d. per 

unit. j 

The 5t. James' and Pall Mall Electric Light Co. has lodged a bill 
for powers to acquire additional lands for the erection of generating 

and transforming stations, to enable the Compeny to meet the 
increasing demand for electric current within its area of supply. 


The Corporation of Birmingham have deposited their bill seek- 
ing powers to pue the undertaking of the Birmingham Electric 
Supply Co. (Limited) under agreement. The sum of £420,000 is 
to be paid on Dec, 31, 1899, in respect of the company’s fully paid- 
up capital of £200,000, wholly or partially, at the option of the 
company, either in cash or in 24 per cent. Cerporation stock. 
The transfer is to date as from Jrn. 1, 1898, from which time to 
Dec. 31, 1899, the Corporation will, in addition to the sum of 
£420,000, guarantee a dividend at the rate of 6 per cent. per 
annum. The Corporation seek powers to borrow £500,000, to be 
repaid in 42 year. 

The promoters of the Waterloo to Baker-street electric railway 
have submitted plans to the Vestry of St. Martin's-in-the-Fields for 
the construction of & subway for passengers from the north-east 
corner of Spring gardens and Charing.cross to a point opposite 
the Grand Hotel, ánd thence to the south-east corner of Trafalgar- 
square, to communicate with a railway station to be constructed at 
Charing-oross. The vestry oppor the bill pro forma. 

The ош and Pioéadilly Circus Railway Co. seek powera to 
extend the already authorised line to St. Martin’s-lane and Long- 
acre in one direction, and to the South Kensington station of the 
Metropolitan District Railway in the other. For these extensions 
£533,000 additional share and loan capital will be required. The 
bill proposes to empower the Metropolitan District Railway Co. 
to subscribe: £200,000 towards the undertaking, to guarantee 
interest, &о, 


Queenstown (Cork).—The Board of Trade have sanctioned the 
transfer of the Queenstown provisional order to the Cork Tram ways 
and Electric Lighting Co. The town will probably be lighted 
electrically by Jan. 1, 1900. : 


Reigate —The Town Council have purchased a site for an 
electricity generating station. Application is to be made to the 
Light Railway Commissioners for power to construct an electric 
tramway between Redhill Junction railway station and Reigate. 


Rome.—The electric lighting installation at the Vatican is prac- 
tically complete, and it is anticipated that current will be available 
in a few days. | | 


Salford.—The Town Council are recommended to appoint 
Messrs. Lacey, Clirehugh and Sillar consulting engineers, at a fee 
of £500 per annum, in connection. with the. proposed extension of 
the electric light underteking. 


Sheffüield.—In presenting the minutes of the Electric Light 
committee at the City Council, on Wednesday, Ald. Styring said 
the committee had taken possession of the undertaking of the 
Sheffield Company, and were sorry to find things were not in so 
satisfactory a condition as they could wish. To meet the demand 
for current it was necessary to work all the machinery to its full 
capacity. There was no spare machinery, and the management 
was absolutely dependent day by day on all the machinery keeping 
in good order. The late company had ordered additional machinery, 
but owing to the engineering strike this was only available two or 
three months ago. The failure of the electric light on Monday 
night was due toa short-circuiting behind the switchboard, and was 
entirely beyond the control of anyone connected with the under- 
taking. The lamps wired during the last year were 17,865, com- 
pared with 13,561 in the previous year, an increase of about 22 per 
cent, That brought up the total number of lamps to 73,853. The 
current sold during the year was 978,086 units, compared with 
738,499 in the previous year, an increase of 32 percent. Although 
the accounts for the past year were not completed, he wasin a posi- 
tion to say that the gross revenue was £17,104. 15s. 4d., against 
£14,823. 10a. in the previous year, notwithstanding that current жаз 
in March last reduced from 54. to 4d. The accounts were in an 
advanced enough state to show that there would be a sum of not 
less than £3,000 clear profit on revenue account for thé Corporation 
as a result of the year's working. 


Whitby.—The Board of Trade have notified the District Council 
that they will defer for another twelve months the question of 
rescinding the Whitby provisional order obtained in 1891. 


Wimbledon.—For the position of resident electrical engiaeer, 
four candidates have been selected, viz.:—Messrs. Ballard, Foyster, 
Harper, and Spencer. The final selection has been left with the 
Roads and Bridges committee. 

The new gable at the electricity supply station was blown down 
by the gale on the 28th ult. The accident will delay the delivery 
of the machinery, the greater portion of which is ready. 

Yeadon.—A special meeting of the District Council will be held 
to discuss the electrical proposals contained in the bill which is 
being promoted by the Yeadon and Guiseley Gas Co. 


Soiree. The annual soiree of the employés of the Sunbeam 
Lamp Co. (Limited), Gateshead, was held last week, when about 
200 were present. То the unavoidable absence of the managing- 
director (Mr. Edmundson), the gathering was presided over by Mr. 
T. Grainger, secretary, and a very enjoyable evening was spent. 
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PATENT RECORD. 


А record of Applications for Patents and Patent Specifications Published 


led for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 


is compiled, 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


Norse.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application am asterisk із sufized. 


26,380. 
26,381. 


26,597. 


26,401. 


26,412. 


26,419. 


26,420. 


26,423. 


26,705. 


26,723. 


26,738. 
26,769. 


26,787. H 


26,789. 


26,790. 


26,806. 
26,807. 


26,858. 
26,886. 


26,914. A 


. а. HooKHAM. London. 


7. Н. H. LAKE. 


. J. A. Mays. 


. SIEMENS Bros. AND Со, (LIMITED). 


. — ANDREAS, 


. W. PUTTKAMMER. 


. Е. Н. SNYDER. London. 


December 13, 1898. 


E. Отоо, Liverpool. Improvements in electric batteries. 
J.J. Bats. Liverpool Improvements in conduits for electric 
conductors. 

C. Jua, A. BnECHER, and A. KITTEL. London. An improved 


acid-proof or non-conducting material for electrical and other 
pu „ and methods of preparing the same.“ 
C. E. ScHNÉE. London. Improvements in bath apparatus for 
treatment with electricity and medicinal subetancea. 


December 14, 1898. 
J. STODDART. Halifax. An improved terminal for electrical fit- 
tings and apparatus. 
Н. HuwxPHREYS and W. HuMPHREYs. Manchester. Improve- 


ments in and relating to dynamo electric motors. 

C. М. Dorman and R. A. SMITH. Salford. Improvements in 
fusible cut - oute. ; 

W. SHINN. Liverpool. An improved electrical governor for steam 
engines and the like. 

R. RAINsroRD. London. 
tramways on the overhead conductor system. 
States.) | 

C. E. Вокнооанв. United States. Improvements in batteries.“ 

Improvements in electricity meters. 

December 15, 1898. 


Improvements in collectors fur electric 
(J. Walsh, United 


A. Watson. Birmingham. Improvements in electrical switches. 
‚ E. J. CLABK. 


London. A new or improved crucible for casting 
lead or like metals under pressure, especially applicable to the 
formation of secondary electric battery grids or plates. | 
L ndon. Improvements in regulators for electric 


car motors. (Н. S. Maxim, United States.) 


‚ F. H. W. Hicains. London, Improvements in telephone trans- 


mitters. | 
December 16, 1898. 


. В. E. B. Свомртох and E. A. N. Pocuin. London. Improve- 


ments in electric arc lamps. 
London. Process and apparatus for treating ores 
by electrolysis. 
W. Р. Tompson. Liverpool. 
switchbcards or switching apparatus for telephone statione. 


Е. Ahern, United States.)" 
London. Apparatus for 


simultaneously actuating from one point the controlling switches 
of the several electrical motor cars of a train. (Siemens and 
and Halske Aktien Gesellschaft, Germany.)* 

London. Improvements in or relating to electric 


‚ December 17, 1898. 

London. Improvements in electric accumu- 
lators or eecondary batteries, 

Improvements relating to the coating 
of metals with metals by the aid of electricity and to apparatus 
therefor. | 

H. T. Harrison. London. Improvements in primary batteries, 

W. E. BunNAND. London. New or improved device for indicat- 
ing the frequency of an electric current or currents derivatively 
applicable for signalling and indicating speeds and the like. 


December 19, 1898. 


Improvements in telephone 
(T. 


lamps. 


T. Tavron. Birmingham. Improvements in conduit inspection 
fittings for electric wiring. 
Н. E. ANDERSON. London. Improvements in and relating to 


electrically-operated clocks.“ 
. О. Ticknurst and B. T. Moore. London, Improvements in 
electric fuses for use in blasting or other like purposes. 


V. I. Fgeny. London. Improvements in and relating to elec- 
trical incandescent lampe. (Allgemeine Elektricitüts-Gesellschaft, 
Germany.)* 

V. I. FkENY. London. Current conducting connection between 


electrical conductors. (Allgemeine Elektricitäts- Gesellschaft, 

Germany.)“ 
December 20, 1898. 

W. B. TuHowrsoN. Dundee. Improvements in steam or electric 
after steering gear for ships. 

Е. L. MoxK HOUSE. Newcastle-on-Tyne. Improvements in electric 
switches. PE 

К. Н. Dunn. Somerset. The oxidised-carbon electric power process. 

THE Porous AccuMULATOR Co. (Limiten) and J. C. HowELL. 
London. Improved means for manufacturing metallic ribbon 
especially applicable for battery electrodes.“ 

. CoLLAvET. Liverpool. Improvements Bin dynamo electric 

machines, electric motors and the like. 


26,947. 
26,948. 
26,981. 


21,009. 


27,018. 
27,040. 
27,053. 
27,074. 


27,113. 


27,142. 
27,183. 


27,254. 
27,269. 


27,276. 
27,320. 
21,534. 
27,555. 
27,536. 


27,560. 


21,560. 


| 27,414. 


27,453. 
21,469. 


д 


27,478. 


27,498. 
27,526. 


27,556. 
27,564. 


27,577. 


21,583. 
27,586. 


27,592. 


à ——— ua 
| December 21, 1898. E 
P. Gapot. Glasgow. А new procees of treatment and method of 
working electrio accumulators. í 
J. P. Hatt, Manchester. Improvements ia or relating to the 
brushes of dynamo electro motors and the like. 
J. E. SPAGNOLETTI, J. CROOKES and J. LAWRENCE. London. An 


. improved change-over switchboard and light indicator for use in 


connection with electric lights on board ship. 

W. L. Wise. London. Interchangeable electric display a tus, 
(G. L. Mason, United States.) | sl 
December 22, 1898. 

С. Н. Logan. London. An electro-chemical method of disinte- 
grating rocks carrying minerals. | 

D. Rem. Glasgow. An improved electric bell. 

Е. Foy. Manchester. Improved overhead electrical wire holder. 

W. Е. Inisn. London. Improvements in electrodes for arc lamps.“ 

December 23, 1898. | 

G. W. LavBouRN. Tunstall. An improved process of the appli- 
cation of metala by electrolysis to or on the surface of earthen- 
ware, either in the bi:cuit or glost atate. 

W. A. Burns. London. Improvements in or relating to elec- 
trically-driven ventilating fans. 


A. SMITH, London. А new material for electrical insulation. 


December 24, 1898. : 
С. Моор. Birmingham. Improvements in electric arc lamps. 
Н. G. KUNKELMANN, E. C. FBANCOIS and С. R. LounkRO. London. 
Improvementa in and connected with apparatus for measuring 


electricity. 
December 27, 1898. | 

J. Н. Dorion. London. Improvements in supporting and take-up 
devices for cable-suspended electric lampe. | 

S. Y. HEEBNER. London. Improvements in and relating to 
electric motors and method of controlling same.“ 

P. M. Justice. London. Improvements. in telephone receivers. 
(A. T. Nye, United States). 

P. M. Justicz. London. Improvements in telephone transmitters, 
(A. T. Nye, United States). | | 

P. M. Justice. London. Improvements in apparatus for use in 
telephone exchangee. (A. T. Nye, United Statea). 

December 28, 1898. | 

J. Тномрѕом. Cardiff. An apparatus or improved manner of 
means for determining or ascertaining the velocity of air currents 
in coal mines and other situations, and for other purposes by 
novel electrical and other means. | 

C. D. ABEL. London. Improvements in coin freed apparatus for 
‘electric and fluid meters, (Société Anpnyme Continentale Pour la 
Fabrication des Compteurs a Gaz et Autres Appareils, France). 

Dea mber £9, 1898. 

J. CLARK. Glasgow. Improvements in or relating to electric 
lamp bracket joints. | 

Н. LEITNER. London. Improvements in electric motors. 

December 30,1898. 

S. О. CowPER-CoLEs. London. А process for the electro-deposi- 
tion of vanadium. 

D. Stewart AND Co. (LiMrTED) and T. D. Seaton. Glasgow. 
Improvements in graduated resistance apparatus for starting on 
reversing electro motors, 

G. ZAHIKJANZ. London. Improvements in electric incandescent 
lampe. | 

J. MaTTHIAS. London. Improvements in thermo-electrical bui'd- 
ing bricks or blocks.“ 


December 31, 1898. 

S BorrELLI. Italy. Improvements in incandescent electric 

mpe. 

J. 3 C. G. Major and E. C. Stevens. London. Im- 
provements of controlling apparatus for electric lifts and other 
machines. 

W. A. CROWDUS. 
vehicles and in electric motors therefor. . 

F. S. WonsLEy. London. Improvements in electric arc lamps. 


London. Improvements in motor-driven 


E. Есокн. London. Improved direct coupled driving arrange- 
ment for electric automotors. DE. 
Тнк British THoMsoN-HousrON Co. (Limited). London. Im- 


provements in controllers for electric motors. (W. B. Potter, 


United States.)“ | 
SPECIFICATIONS PUBLISHED. 


NotTs.—All Specifications can now be obtained at the uniform price of 


8d. each 


27,428. 
21,908. 
27,619. 
28,157. 
28,259. 
28,457. 


28,729. 
29,009. 


1897. 

Riant. Electric furnaces for the production of calcium carbide 
and other substances. . 

Marca. Extraction of gold by electrolysis. 

NoRDMANN. Incandescent electric lamps. 

Horz-JoNzs. Relay applicable to pneumatic or electric organs, or 
to other apparatue. 

DuNcAN STEWART aud Co. (LIMITED) and Lyon. Resistance and 
contact apparatus for electric currents. 
Ніссімвоттом, HINDLE, and MANNOCK. 
and controlling electric motors. 

Воотн. Electrical switches. | 
Basrick and TuonNTON. Electric furnaces for the production of 
ealcium carbide and other substances, "e 


Apparatus for regulating 
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. BastTicK and THoRNTON. Means or apparatus for conveying the 
boxes to and from electric furnaces. О 

. Влвтїск and THoRNTON. Electric furnaces for the production of 
calcium carbide and other substances. | 

. Baynes. Distribution and regulation of electric energy, and con- 
ductors connected therewith. 


29,251. WADE and Tae ELECTRIC Motive Power Co. (ЇлмїтЕр). Con- 
nections for storage cells. 
29,518. Wapg and THE Evectric Motive Power Co. (Lmirep). Control 
and regulation of electrically-propelled vebicles. 
29,561. KERRI DR. Electric gas lighting and controlling devices. 
30,001. Luygrs. Railway aero-electrie brakes. 
50,057. Lacko. Electric arc lamps. (Date applied for under International 
Cunvention, July 21, 1897.) | 
50,470. Jones. Electricity meter, self fixing, or box and main connection 
board, or box combined. 
50,572. FowLer and THe MuruaL ELECTRIC Trust (LIMITED). Joints for 
electricity conductors. 
1898. i 
468. RosLING and APPLEBY. Enclosed motors or dynamoe. 
586. P. R. Jackson AND Co, (Liurrzp) and Lewis. Mounting of dynamo 
electric machines. 
652. WALTERS. Electric lamps and switches. 
698. De SzwANTOWSKI. Electric illumination of railway trains. 
812. Р. К. Jackson AND Co. (LIurrzp) and Lewis. Dynamo electric 
machinery. | | 
1,021. SrEAnN. Manufacture of filaments for incandescence electric 
lam ps. 
1,628. CRowDus. Secondary batteries. 
1,687. Тномрѕох. Electric signalling apparatus. 
1,826. Correr. Electric switches and cut-outs. 
2,167. MooREs and FARRELL. Electric generators for cycles and other 
vehicles, | 
2,427. R. ҮҮлүсоор AND Co. (LIMITED) and Unwin. Variable electric 
resistances or rheostats. 
2,479. Вүхо and Brvis, Terminals for electrical connections especially 
adapted to incandescence lamp holders. 
2,684. Етзнев, Rounp, Rounp and Rounp. Apparatus for the electro- 
deposition of metals. 
5,203. VicREUX and BhiLLIÉ. Electric arc lamps. 
5,749. RHobiN. Method of oxidation and bleaching ty means of elec- 
trolysis. ; 


5,172. CoLLINewoop. Telephone transmitters. 
5,665. MippLETON and Носов. Metallic conductors for pro‘ectiag 
electric wires and cables. 
6,9014.WEsTON. Index needles or pointers for electrical and other indi- 
cating or measuring instruments. (Date claimed under Patents 
Rule 19, March 22, 1898.) 
6,991. Weston. Electrical measuring instrumenta. 
: 7,057. Рвостов and BLAIKIE. Plug switches and plug connections for 
the control and distribution of electric currents. 
10,608. Lake (Hoffmann). Electrically illuminated buoys. 


15,040. THe Ввгивн THomson-Hovuston Co. (Limirep). (Hewlett). Auto- 
watic circuit breakers. 
16,245. BuckLEY and Crorrert. Electric sounding device. 


16,716. Tux Barrish THomson-Hovston Со. (LIMITED). (Rice) Systems of 
control for electrically-propelled trains. 


17,592. Buce and DanriNG. Portable electric lampe. 

18,156. VocTr. Manufacture of electrical resistances. 

18,251. BACHMANN, VoaT, WEINER, Konic, KIRCHNER and Jóna. Electrical 
heating appliances formed of artificial stone. 

18,232. BACHMANN, Voor, WEINER, Кӧміс, KIRCHNER and Jona, Elec- 
trical resistances of artificial stone composition. 

18,740. SIEMENS Bros. AND Co., Limrrep (Siemens and Halske Aktien- 
gesellschaft). Safety fuse apparatus for electrical installations. 

19,537. BunkE. Dynamo electric machines. 

19,938. Tux British THomson-Houston Co. (Limitep). (Hewlett.) Safety 
devices for dynamo-electric machines. 

19,942, MiLLs (Whitfield and Cowan). Combined electric generator or 
motor and steam, air, or the like engine or compressor. 

20,049. Wise (Actien- Gesellschaft Elektricitaetswerke, vorm. О. L. 

| Kummer and Co.). Electric safety fuses. 

20,202. Docoussx. Electrical apparatus for operating railway points and 
signals, (Date applied for under International Convention, 
Feb. 24, 1898.) 

20,416. Jonson (Hutchins), Means for supplying current to electrivally- 
propelled railway vehicles, | 

20,677. BuLLOCK. Apparatus for starting electric motors. 

20,989. BickroRD-SMiTH. Compositition for electrically firing detonators. 

21,046. Тнк British THomson-Hovston Co. (Ілмітер). (Davis). Electric 
meters for alternating current circuits. 

21,047. Тнк British Тномзох- HovsTON Co. (LiMiTED). (Emmet.) Electric 
fuses. 

21,048. Tue British Тномѕох-Носвтох Co. (LiMiTED). (Allo). Pre- 
payment electric meters. 

21,410. Hutcuison. Controlling switches and apparatus for electric motors. 

21,945. Happan. (The Allegemeine Electricitiits Gesellschaft.) Electrical 
contact breakera. 

21,947. Sigmens Bros. AND Co. (LiMITED) and HoLMEs. Electric winch 
suitable for ash hoists and such like appliances. 

22,080. Тнк British THomson-Hovuston Co. (Limirep), (Hewlett). Pro- 
tectiog static volt meters. 

22,082. THE British TuHoMsoN-HousrON Co. (LiwrrED)  (Geisenhoener). 
Trolley cars for electric railways. 

22,085. Myers. Conductors and collectors for electric railways, 


22,153. CARTER. Gauge for testing if stereo, electro, photo-procese, and 
such like blocks are type-high and uniform in thickness and for 


other like purposes. 

22,171. GRAEBER and ToBLER. Insulating devices for the electrodes of 
accumulators. 

22,461. Јоннвох (Dercum). Primary batteries. 


22,600. THe British Тномвох-Носвтох Co. (Liurrep). (Painter.) Incan- 
descent electric lampe. 

22,601. THE British THomson-Houston Co. (Limrrep’. (Spinney.) Elec- 
tric arc lampe. 

22,664. Munro, BRECKNELL and Rocers. Appliances for use in securing 
the copper bonds or conductors in electric tramway rails. 

22,685. Тнк British THomson-Hovuston Co, (LIMITED). (Case.) Couplings 
for electric conductora, 


COMPANIES' MEETINGS AND REPORTS. 


Eastern Telegraph Co. (Limited). 


The following report of the Directors for the half-year ended Sept. 30 
last will be presented to the fifty-third half-yearly ordinary general meet- 
ing of proprietors, at Winchester House, London, E.C., on Jan. 19, at 
1 o'clock :— 

The revenue amounted to £444,011. 12e. 3d., from which are deducted 
£121,576. 13s. 114. for ordinary expenses and £41,716. 16s. 6d. for expendi. 
ture relating to repaira and renewals of cibles, &c., during the half-year. 
After providing £2,522. 17s. 2d. for depreciation of spare cable, £6,965. 
Ва. 2+. for income tax, there remains a balance of £271,429. 168. 6d., to 
which is added £3,568. 7a. 11d. brought forward—total, £274,998. 4e. 5d. 
From this balance there has heen paid— 


Interest on Debentures and Debenture Stock £29855 10 9 
Dividend on Preference shares . 10148 2 1 
Dividend on Preference stock ........................ 14,547 11 0 


Two interim dividends of 2s. 6d. per share each 


on the Ordinar . . 
£154,551 3 10 


After carrying £10,0.0 to reserve for maintenance ships, £5,000 to reserve 
in connection with the removal of head offices, and £70,000 to general 
reserve, there remains £35,447. Os. 7d., which is carried forward. The 
revenue includes £23,901. 13s. 3d. dividends for the half-year upon the 
company's shares in other telegraph companies. 

The new issue of £500,000 5} per cent. Preference stock was more than 
fully subscribed for by the shareholdera. Oae section of the cable, for which 
this amount is principally required, has beon laid from Porthcurnow to 
Gibraltar, and the expedition with the additional cables from Gibraltar to 
Malta and Alexandria left the Thames on the 27th ultimo. 

The conversion of the Ordinary shares into Ordinary stock, authorised 
at the last general meeting, was effected on Nov. 1. Shareholders who 
have not yet exchanged their share certifica'ea for the new stock certi&- 
cates are requested to do so without delay. The Stock Exchange Com- 
mittee has granted official quotations for the new stock and for the 
additional issue of 54 per cent. Preference stock. 

The Directors are arranging for the building of a new cable repairing 
steamer to replace the ss, “ John Pender,” recently sold. 


NEW COMPANIES, STATUTORY RETURNS, &oc. 


— — 


JOSEPH BOOTH AND SONS (LIMITED).—This company was registered 
on Jan. 9, with acapital of £75,000, in £100 shares, to acquire the business 
now carried on under the style of Joseph Booth and Sons, and to carry on 
the business of engineers, crane manufacturers, machiniste, founders. 
electricians, and suppliers of electricity for the purposes of light, heat, 
motive power and otherwise. The first Directors are: - John W. Booth, 
William Booth, Arthur Booth and John A. Booth. 


ENGINEERING AND ELECTRIC WORKS CO. (LIMITED). —This company 
was registered on Jan. 9, with a capital of £5 000, iu £1 shares, to carry 
on the business of general engineering contractors, electricians, mechanical 
and electrical engineers, suppliers of electricity, and manufacturers of and 
dealers in electrical apparatus, and to construct, lay down, fix and carry 
out all nece:sary cables, wires, linee, &c. 


LEECOLL ELECTRIC BATTERY CO. (LIMITED).—This company was 
registered on Jan. 5, with a capital of £60,000, in £1 shares, to acquire 
and develop Patent No. 10,439, (1897), and any subsequent improvements 
therein, to manufacture, sell and deal in lamps, primary and secondary 
electric batteries, vehicles, carriages, motor cara, motore, &c. 


NUNEATON AND DISTRICT LIGHT RAILWAY CO. (LIMITED). — Thi: | 


company was registered on Jan. 5, witb a capital of £2,000, in £1 shares 
to apply for Ordera for the construction aud working of a light railway in 
Nuneaton, Warwickshire, and its neighbourhood, and to construct, equip. 


maintain and work railways and tramways by electricity or other motive | 


power 


APRICAN TRANSCONTINENTAL TELEGRAPH CO.(LIMITED).— The annual! 


return to Dec. 28 has been filed. The capital is £500,000, in £1 shares, of 
which 154,980 have been taken up. "The full amount has been called. 
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HOWELL'S SIMPLEX  ANTLINDUCTIVE TELEPHONE SYNDICATE 
(LIMITED).—The statutory return to Dec. 13 has been filed. The capital 
is £12,000, in 11,950 Ordinary shares of £1 each, and 1,000 Deferred shares 
of 1s. each. 2,840 Ordinary and 176 Deferred shares have been taken up, 
and the full amount has been called. 


RIVER PO BLECTRIC AND POWER SYNDICATE (LIMITED).—The statu- 
tory return to Nov. 12 gives the capital as £10,000, in £1 shares (of 
which 1,000 are Deferred). Seven shares have been taken up and paid for 
in full, 


ee a) 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (since Oct. 13, 1898). Price of 
silver 27d. рег oz. (Jan. 12). Consoles (28 per cent.) 1104—111 for 
money, 111—1114 for account; 2% per cent. 1034—104 (Jan. 12). 
Stock Exchange Settling Days: Stocks and Shares Continuation Days, 
Jan. 25 and Feb. 8; Ticket Days, Jan. 26 and Feb. 9; Pay Days, Jan. 13 
and 27 ; Mining Share Carry over Days, Jan. 24 and Feb. 7. 


BLACKPOOL AND FLEETWOOD TRAMWAY CO.—It has been decided to 
issue £30,000 new ordinary capital in shares of £10 each to rank pari 
passu with the existing shares. The new issue is rendered necessary, on 
account of the success of the line, and to allow of further developments. 
Although the line has only been open five months, the receipts for the 
half-year will, it is stated, permit the payment of 8 per cent., and leave a 
substantial balance. | 


DIRECT UNITED STATES CABLE CO. (LIMITED).—An interim dividend 


NEW ITALIAN ELEOTRIO СО. — The business of Messrs. Gadda and Co., 
electrical engineers, Milan, has been turned into a limited liability company, 
with a capital of 2,000,000 lire. 


STOCK EXCHANGE NOTICES.— Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant a 
quotation to 13,334 Ordinary £10 sbares and 20,000 £10 Five per Cent. 
Cumulative Preference shares of the Potteries Electric Traction Co. 
(Limited). The committee has also been requested to allow the further 
issue of £10 shares of the Brazilian Submarine Telegraph Co. ( Limited), 
and the further issue of 150,000 Four per Cent. Debenture stock of the 
Edison and Swan United Electric Light Co. (Limited) to be quoted in the 
Official List. 

SVENSKA AKTIEBOLAG SIEMENS AND HALSKE.--This is the title of 


a company formed in Stockholm, with a capital of 300,000 kroner, to carry 
out electrical undertakings in Sweden. 


TELEGRAPH MANUFACTURING CO, (LIMITED).—The shares of this 
Company have been granted an official quotation by both the London 
and Liverpool Stock Exchanges, and are now regularly quoted in the 
Official Lists. 

WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).—The esti- 
mated amount of the traffic receipts of this company for the half-month 
ended Dec. 31 is £2,567, against £2,205 in the corresponding period of 1897. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


of 3s. per share, free of tax (being at the rate of 5 per cent. per annum), £ | £ 
for the quarter ended Dec. 31, will be payable on and after the Slat inet. | *B Tramways. Jan. 7 | 5,852 + 304 = А 
The Directors have set aside £12,000 to reserve, and carry forward about B 1 5 „ 8 143 T＋T 51 40 16470 |+ 2462 
£5,920. The transfer books will be closed from 17th to д16% inst. Blackpool and Fleet. | | 
: : » 7 166' .. 1 166 н 
inclusive. 1 Oo. — € 1 aj 1 2506 " 
ELECTRIC CONSTRUCTION CO. (LIMITED).—The transfer books of the | "Bristol Trams & n , + | + 
Four per Cent. Pérpetual First Mortgage Debenture stock of this company City & South London Ry. „ 8 1,143 + 19 | 2 | 2179 |+ 5 
are cloeed to the 14th inst Dover Corporation m » 7 154 + 37; 40 1,552 , 
ш : Dublin United( Southern) , 6 510 + 1753 1 510 + 175 
GENERAL ELE С CO. (OF AMERICA).—This company has declared | Liverpool Overhead Rly. „ 8 1,339 — 99 2 2630|- 165 
a dividend on the Preferred stock of $114, payable Jan. 51. “Sheffield Tramways.... „ 8 1,278 |+ 265 1 | 1278 |+ 265 
HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED).— The transfer books | "fSouth Staffs. Trams...) „ 6| 458 — 85 1, 458 |- 85 
of the Preference shares of this company are closed to 27th inst. * Partly electrical Six days’ receipts, 
ELECTRICAL COMPANIES’ SHARE LIST. 
| PREVIO Pri RATE PER | BUSINESS DONE 
PRESENT, AMOUNT | 5 NAME, Wrex's Prion | Wednesday, | CENT. | DIVIDENDS DUB, DURING WEEK 
Амон ы | DERE JAN. 4. Jan. 11, | YIELDED. Ж ENDING JAN. 11. 


TELEGRAPHS. & а. а. ignesi | Lowest 
55 IM ex “ANIAR Duet Telegraph 4% Mort. Deb. (red) n и m кг 816 Lt | January and July . 10 ne 
s * акоп ogra’ оооооооо о ооо 05 XD ао mp ао UD ше UD ао — enm = bad 
£135,000 100 5% Do 8 per Cent. Debentures as = ae = a о 9t 91 gt 94 5 6 5 ~ — - 
#905, Stock 15,0 Angio- ° o an Q6 an OD UD (99 Фф ОШ CD оо dp сь M aes 0) е8 63 63 4 9 8 Feb., May, Aug., Nov. 6031 оа 
180, 10 8/0 — mid cR m аз m € 15 103 15) 15 4 8 11 у ан Cee Deo: 153 15§ 
275, 100 5% % Do. 5 per Cent. Debs. (2nd Series, - по 114 110 14 4 7 9 | Јамам ber Y oe 
10,000,000] 9100 923 Comm Cable tal 8 — 2 — 180 190 180 190 4 4 8 | Jan., Age., July, Oct. si oe 
21,882,528} Stock 4% * Do. 4 per Cent. Debenture 9 3 103 105 103 105 8 10 * ss ў 104} 104 
16,000 10 | 8/0 | Оса Submarine Ordinary (Deferred) 2 10 11 10 1 6 7 3 | February and August І 
6,000 16 10/3 Preference 10 per On... 16 17] 17 18 511 1 ' í = © 
12,981 5 | 20 | Direct Spanish (Ordinary) 4 5 4 811 | April and October. | .. z 
6,000 5 10/0 Do. 10 per Cent. Cam = = 1 11 10 11 4 12 10 ” ; РА - 
000 50 4% Do. 43 per Cent. Desbentures [ 104% 151 104% 107% 4 4 1 | January and July — » - 
00,710 20 Direct United States Cable 111 12 111 121 5 6 1 Jan., Ape., July, Oct. 12] 11 
£120,000 100 44% | Direct West India Cable 43% Reg. Deb. (red). 1 105 102 105 469 > we 
21, 000, 000 Stock oe Bestern Ordinary a. æ ws „ 178 178 174 179 81810 | Jan., Apr., July, Oct.“ 177 176 
41,295,000 Btock 17/8 Do. 9» Cent. Pref. 8 k "9000090 æ 1C4 )07 104 107 8 6 $ [T] " 105% 10 1 
1,482,268) Stock é * Do. 4 per Cent. Mort. Deben Beeck (red.)| 121 128 1231 123 8 9 6 | May and November 2 " 
490,900 100 5 * Do. Брег Cent. Debentures, 1889 101 104 101 104 417 0 | February & A - oo 
£600,000 | Stock £/9 Do. Provisional Certificates 50% paid........ 54 57 t4 67 КА v 2 xs 
250, 10 Bxtension |. =» so =o a oe =» a so ao wees 174 13 171 18 8 17 9 | Jan., Apr., July, Oct. 1712 171} 
2520.000 | Stook 6 Do. 4 per Cent. Debenture Stock ...... 1 199 195 122 8 2 4 | Febeuary & August ei £s 
416, 100 b * ро. bp.o.(Austin.Gov.Sub.)Deb.190C(reg.). . 99 108 92 З 417 1 | January and July — ee oe 
£64,400 100 б e ( j ане ане аа. 100: 108 100 103 417 1 ii 5 8 = 
496,100 100 5%  |'Hastern and S.Atrican 5 p.c. Mor. Deb.,190C( reg.) . 99 108 99 108 417 1 " 17 10 109 
дено ie Hm EEMeeseamuus----| i | M M Pii reae | | С 
4X M Debentures —— е s Mm 
£300,000 4 x 42 Mauritius Sub. Debs. (red. - . 106% 1074 102 1077 816 2 | May Novembar | 10 % 
180,237 10 19 | Globe Telegraph and Truss 12 123 12} 127 4 0 9 | Jan., Ape., July, Oct. 12t¢ 18,5% 
180,043 10 6% Do. 6 per Cent. Preference .. a. = = se.. =- 16 17 i 174 3 9 7 ‘i i 174 In 
160,000 10 6/0 Great Northern of Copenhagen ve su em Va d m uii еі 28 294 8 710 January, April, July 2812 285 
4150, 000 100 6% * Do' b per Cent. Debs. issue Series "B" „| 101 104 101 104 417 7 | Maroh & September = a 
£97,800 100 d КА Halifax & Bermuda Cable 43% ist Mort. Deb.(red) .. 100 103 100 108 4 7 6 | June and December v 
17,000 35 12,6 Buropean = = == = æ ~o «= se a mo rrr 56 t9 66 63 4 4 9 | May and November 574 07 
£100,000 100 6% London Piatino-Brasilian 6 per Cent. Debs., 1904.| 109 112 10 113 5 7 7 | Maroh & September єз AE 
£100,000 100 40 Pacific & European Tel. 4% Guar. Debs. (red) 104 107 164 107 814 9 June and December PE - 
11,830 8 sf Reuter's «e ap a оо 99 ою e GD ab GD GD GD GD оо оо OD AD as ое 7 8 6} 74 6 6 8 April and October... = E 
44200, 000 100 6% (% Do. брег Cent. Debentures (red.) =. 22 10) 108 160 103 418 6 | March & September 102} — 
4150, 000 10⁰ 4% [ Do. 4 per Cent. Debentures == 102 106 102 1% 816 2 | June and Decem T - 
88, 821 10 1/6 West India and Panama = = = = = a = = i 2} 1 2 x May and November 2 d 
84,568 10 00 Do. 6 per Cent. lst Preforenoe.. „= = .. 104 102 10 10$ 5 11 7 " " 103 1c 
4,669 10 60 Do. брег Cent. ind Preference .. =æ... Ü 9$ 9 10 воо " " - - 
&80,0C0 100 64 |* Do. 5 per Cent. Debent ure 174 107 104 107 418 6 | January and July .. Vi æ 
64, 15 5,0 | Western and Brazilian Ordinary fp 13) и 19) 121 413 2 | May and November Е = 
89,129 7 8.9 Do. б per Cent. Preferred Ordinary =-=.. 8 8 84 48 2 " " - - 
88, ? 1,8 Do. Deferred Ordinary ...——————-- 4 4 4 4$ = is j ae = 
469,591 8 4 * ро 4 per Cent. Debenture Stock 105 108 105 les 814 1 | June and December = ex 
1,168,000 | 01,00 7 Western Union 7X 1st Mort. (Building) Bonds 1902 = - 0 7 10 Hir d dng HoT. - - 
4168,100 100 64 |” Dc. s pee Cent. Sterling Bonds red.) oo wee 93 103 98 108 5 16 6 ' March & eptember - - 
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ELECTRICAL COMPANIES’ SHARE LIST. 


PRESENT AMOUNT 
ОР. 
AMOUNT | SHARE. 
«4, a6 
22000 * 
484,697 5 
15,060 10 
15,000 10 
rm 
f 
171,604 1 
58.000 5 
8151,718 | Stock 
6,000 10 
6,060 10 
86,000 b 
20,000 b 
£34,000 b 
860,000 
91, 200, 000 $1,000 
50, 000 10 
10,000 10 
40,000 10 
“жш "д 
10,000 10 
90,000 10 
16,660 5 
12,000 5 
16,000 6 
10,000 б 
110,000 8 
48,060 5 
£100,000 | Stock 
62,5 10 
27,5CO 10 
,000 | Stock 
0,452 10 
10,000 b 
275,000 1 
4128, 000 
189000 $100 
80, 10 
20,000 5 
,000 Stock 
000 6 
000 6 
18,848 b 
18,026 5 
ei 
: 00,008 2 
90, 3 
£126,000 | Stock 
| Stock 
£90, b 
400,000 | Stock 
800,000 1 
60, 1 
60,000 1 
2 1% 
90,261 5 
17,189 5 
4194,05 | Воск 
17, b 
110, 3 
25, 3 
£111,100 Steck 
91, 1 
12,600 10 
8, 10 
450,000 | Btock 
$0,000 10 
800,000 100 
87,98) 18 
£190,000 100 
19,499 6 
18.4 0 6 
& 0,000 5 
&80,9 0 5 
Bivu,00 | Stock 
12,000 10 
$5,000 10 
25,000 10 
290 410 | Stock 
80, 000 10 
10,000 10 
£100,0 0| Stock 
, 40,00) b 
27,50) 5 
£26 1,000 Stock 
30, 25) Au 
178 88 10 
£10,000 | Stock 
22,60) 10 
0,261 10 
£137,701 Stock 
$7,000 . 10 
10,000 10 
£79,000 | Stock 
41,090 . AU 
10,000 10 
116 000 Spoek 
20,000 б 
550,000 Stock 
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TELEPRORES. 


Obits Telephone (fully paid) 
elephone Const. 4 Dg 

Monte 288 poems 6 per Cent. Preference 
Do. 6» Р r dend. Cumulative ist ) Pref. 


Do. : 8 $nd Pref. 


Do. 


Non-Oumoulative dd 
е Do Debentare Btook 83% (red.) 
Onfental 


— 


5 per Cent. Debenture Stock (red) .... В 


ELECTRICITY SUPPLY COMPANIES, 


nomo and Poole penia ply Ord. 
Cent. Cumulative 


Bourn 
per ьо ae 
in & Cross Strand eg Suppi] Corp. 
* m SX d Арен kind тишн ЧЫ! 
n 1st Mort. 57 Bo (гес Ет € 

Oud el London еа ыд Lighting Mira 40,001 to 
,00 000060 open ов uU» 


ti 7 bo з оо oo ap an ab os oe 
Debenture ге rock (red.) m 
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ference ..-. —.. мшш 
House-to-House Electric Lighting Supply Ord. . 
PRÉ. ui ARES TRIES: 
London Blectric Supply Ordinary a. ao =s 2 ew om os 
Do. 4% 1st Mort. Deb.... vhs m cioe d 
Metro See Bupply Ordinary 
Јер. 8 љоноовоооооо ө First Morigage — ——- 
Oxford Bleot Electric Ordinary. жей „ Ө Кы a 
E Aire 5b 
Blectric Com or onte al Shares a.. 


e оо ог эө ®® ө Ф QD ао E ce 


ЧЕЙ ФИ «о 
— 


үк. Electric 
Westminster? Blectrio Suppiy е сөө 


Yorkshire House- to- Houses 
£4 pal 


( 4) а» сь an an cn «D ow an b P O0 P m 


ELECTRIC MANUFACTURING, Ro., COMPANIES, 


1/23 Brush Wectri M» оо am оо 00 то an 
Do. 6 per Cent. Pref. Non-OumulaMive 
De. áb е Cent. Perpetual Deheriture Stock 
5/0 onen Construction = nnn 
% 43% lst Mort. Deb. ( *"9.000000 29299 
i Kellner Alkali Co. Сашу paid) ......... 
Ohadburn’s Bhip Tel 5 
n per Cent. Cumulative Pref. „ш... 
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2 Bison and Swan United (A“ Shares) (£3 ран); 
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1/24 Construction Co. » ame о e оо о 
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more Patent Copper Le vig ds в 
8/0 Henley's 1 raph e comma. 
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4 4% Ут Mortgage Debentures (red.) . 
1 ph Construction and Maintenance .. . ~ -= 
6 ы 6 гет Cent. Fonds (red.) 1:00 .......... 
a Telegraphi Ma Manufacturing Ordinary Meret ty Eg 
62 Cum. Рге!................. 9 nc Se = 
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red) 
8 
i bur egraph Ordinary . 
Do. First 
0 44 Horigago ч 
Bisctric on Co. (Limited) 
Fi 
L d post 
Do Р 
% India > Percha, do. Works 
ag 
r 
ро, AJ 
4% Debenture 
/4 Do. 6% Cum. 
\ ро. 
Bi m 
8/0 Central 


ELECTRIC RAILWAYS, TRAMWAYS, bn 


Bier pondus and Fleetwood Tramways T 


and оороо о oe e ve os 
Do. {ёт (ET. 17a pala). ч 


British Electric Traction Ordi ve 
. 6 Erection pe. Tall pus pd) 
Do. 5, Perp. Deb. 
Buenos Ayres & Belgrano 6% Cum. Pret. (єз paid). 
сое 


6 2% АДЕДЕДХАЕХЕЕХА E Е.) 


ооо „6% „9% 00ꝓ⁰- ооз 0 0 M 0 O оо on 


о. до. 
London 
оңу and South London Raliway Ooms сау: 22: 
y an ou 3 on way e 0 -———— 
Do. Ordinary £A d) ©8980 0048 ө ө 0.0 GD Of O.5D*99 00 
Do. 6% Perpetual rreterence uo 
Do. 47 Perpetual Debenture .. -~ = 
sapere) eee Ordinary (old £6 shares) ш Е 
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June and Deoember 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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THE new map of electric supply undertakings in the United 
Kingdom, which we publish as a Supplement this week, shows 
at a glance the distribution of these undertakings thronghout 
the country. The circles and squares of red and blue, strangely 
intermingled, indicate by their shape the distribution of com- 
pany and municipal undertakings, and by their colour that of 
alternating and continuous-current systems. In a former 
edition of this map we found it necessary to introduce a 
special inset map of the London stations, owing to the 
great and increasing density in this district. The Black 
Country, from a similar cause, threatened to belie its name 
and not only to become an incoherent chromatic effect, 
but to do violence to geography by overcrowding and 
displacement. We have therefore removed that sooty 
territory to a second inset map, which has found a conve- 
nient place in the, electrically speaking, uncultivated regions 
of north-west Scotland. We hope that the Supplement in 
its latest guise will prove of even greater utility than its 


predecessors, 
— 


Tux prompt selection of a successor to Sir Spencer WALPoLE 
as Secretary to the Post Office will have the good effect of 
silencing a good deal of irritating discussion which was 
Springing up in respect of the various claimants to the vacant 
Secretaryship. The appointment of an outsider is quite in 
accordance with precedent. Sir Автнов Brackwoop left the 
Treasury to become Financial Secretary to the Post Office by 
way of preliminary to his succeeding Sir Joun Trey, who 
was then approaching the eve of his retirement. Mr. WaALPoLE's 
appointment was & still more conspicuous example of the same 
procedure, his previous position—that of Lieutenant-Governor 


of the Isle of Man—having no relation whatever with the postal 
service. This important appointment is practically in the gift 
of the Treasury, and we make no doubt that in selecting 
Mr. Murray his antecedents and progressive views have been 
duly considered by that autocratic body. The funny thing 
is, that the offer is reported as having been “ accepted in 
deference to the special request of Her Majesty's Government." 


— — 


Ріумостн, Devonport, and Stonehouse are three towns 
situated so near together as to form a sort of municipal 
galaxy. In the matter of electrical supply, Plymouth has 
been foremost, though its long-delayed municipal power 
station is still uncompleted. A municipal electric supply 
system is now projected at Devonport, but there are diffi- 
culties in the way, principally connected with the choice of a 
suitable site for the power station. It seems to us that these 
three towns afford an admirable arena for a trial of the capa- 
city of local authorities to combine together and run a gener- 
ating station for supply “іп bulk." The area is not as yet 
coveted by any projected company, and evidence of genuine 
intention on the part of these local authorities might go far 
towards simplifying the present difficulty in connection with 
undertakings for wholesale supply. But if it is impossible for 
two large and closely related towns, like Plymouth and Devon- 
port, to combine their electricity undertakings, what locus 
standi have municipalities in their opposition to companies who 
are willing to do this sort of thing in other parts of the country ? 


qq gee 


Ar the monthly dinner of the London Chamber of Com- 
merce on Tuesday evening the subject proposed for discussion 
was The Progress of Electricity.“ The Chairman of the 
Council, Mr. T. Е. BrackwEgLL, who occupied the chair on 
this festive occasion, introduced the subject in general terms. 
He advocated the all-British cable scheme, nationalisation of 
the telephone system, and greater encouragement of electrical 
enterprise on the part of the legislature. Mr. Sypney Morse, 
the chairman of the Electrical Trades’ Section, followed up 
the protest against the excessive restrictions of legislation, 
and said that Parliamentary Committees had scotched '' 
electrical progress instead of encouraging it. 

SS 


Masor-Gen. WERRER was very unhappy because of the 
resolution of the Chamber in favour of the nationalisation 
of the telephone system. That resolution. he feared, ** would 


D 
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be likely to kill the telephone industry in this country —a 
compliment to the resolution, if a calamity to the industry. 
The Masor’s theory is that the telephone business is purely 
local, and he alleges that to treat it on a national basis would 
be disastrous. We all remember his scheme of village telephony, 
in which the exchanges were to be placed near the Board 
schools, and the little boys and girls were to be sent out to hunt 
up an inhabitant whenever he might be called.“ If it is such 
a system as this the Mayor objects to regard as national, we 
agree with him; in fact, we hope its realisation in this 
country may never be even local. For the rest, we repeat 
our oft-made assertion that the one proper basis for an effective 
telephone system is that of Government control. 
ooo 
Cable Interruptions.— Date of Interruption. 
Para—Maranham Nov. 15.1 


Energy in Radio-Active Bodies.—4À Paper on this subject 
was read last Monday before the Académie des Sciences at 
Paris, by Sir William Crookes, F.R.S. 

Royal Society.—A mong the Papers down for reading yester- 
day was one by Prof. К. Pearson, F.R.S., and Miss Lee, ** On 
the Vibrations in the Field round a Theoretical Hertzian 
Oscillator.” 

The Congo Telegraph.— The Brussels correspondent of the 
Standard learns from an official source that the telegraph line 
now being laid alongside the Congo River has reached 
Lukolela, nearly 500 miles from the starting point of the line 
at Boma. 

Municipal Corporations and the National Telephone Co.— 
At a meeting of the Municipal Corporations Association, held 
at the Westminster Palace Hotel on Thursday last week, the 
National Telephone Co.’s three bills were discussed. It was 
said that if these bills were passed by Parliament they would 
have an injurious effect on municipalities, and that it was 
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preposterous to allow to be passed a scheme which was designed 


merely in order that the Telephone Company could, when its 
licence expired, claim an enormously enhanced value for its 
property. A resolution was passed to the effect that every 
possible step should be taken to oppose the measures. 


Appointment.— The Duke of Norfolk has offered the Secre- 
taryship of the Post Office, about to be vacated by the 
retirement of Sir Spencer Walpole, K. C. B., to Mr. George H. 
Murray, C. B., now chairman of the Board of Inland Revenue. 
Mr. Murray has accepted the appointment in deference to the 
special request of Her Majesty's Government. Mr. Murray 
entered the Foreign Office in 1878, and was transferred to 
the Treasury in 1880. He was private secretary to Mr. 
Gladstone in 1892-94, and to Lord Rosebery in 1894-95, 
when they filled the office of Prime Minister. Mr. Murray 
succeeded Sir Alfred Milner as chairman of the Board of 
Inland Revenue in 1897. 

Interruptions to Supply.—Sheffield.—On the 9th inst., when 
four alternators of a total capacity of 1,500 kilowatts were 
running in parallel in the Sheffield central station, one of the 
machine fuses on the switchboard melted without warning. 
This set up an arc across the fuse terminals, and immediately 
afterwards the remainder of the machine fuses melted and 
two additional arcs were started on the switchboard. This 
lasted 20sec., until all steam could be shut off and the field 
and other switches opened. Afterwards a number of fires, 
caused by the ignition of resin oil and sulphur, had to be 
extinguished with the aid of sand and canvas cloths. There 
was а stoppage of the entire system for 7min., then current 
could be supplied to a large portion of the central area. As 
soon as the respective alternators could be tested, the remainder 
of the circuits were connected up in succession, and the supply 
was completely re-established in 40min. 

Stratford.—On Wednesday night a failure of the supply 
caused the extinction of all the lamps in the Broadway, Stratford. 


Personal.— We are informed that Mr. E. C. Rimington has 
recently taken over the testing and consulting work formerly 
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carried on by Messrs. Harrison and O'Brien, at 19 and 21, 
Queen Victoria-street, London, E.C. Mr. Rimington is making 


a speciality of investigating and reporting on new inventions 


and apparatus, the . of high grade instruments 
(especially for alternating work), the determining of effi- 
ciency of lamps and accumulators, and exact testing of trans- 
former iron insulating materials, &c., for manufacturing 
firms. For these purposes the laboratory at the above add e 
is well furnished with complete sets of special instruments, and 
the well-known ability of Mr. Rimington, who will be remem- 
bered by many former pupils as senior lecturer at the School 
of Electrical Engineering, Hanover-square, as well as for his 
experimental work and frequent contributions to technical 
literature, will offer a guarantee that all work entrusted to 
him will be carried out in a thoroughly efficient manner. We 
are glad to be able to mention that Mr. Hadyn J. Harrison 
will continue to render his advice and assistance. 


Institution Premiums.—At the last meeting of the Institu- 
tion of Electrical Engineers the following were announced as 
the winners of the various premiums for the session 1897-8 :— 
The Institution Premium : Mr H. F. Parshall, for his Paper on 
* Earth Returns for Electric Tramways”; the Paris Elec- 
trical Exhibition Premium: Mr. Robert Hammond, for his 
Paper ** The Cost of Generation and Distribution of Electrical 
Energy ” ; an extra Premium to Mr. L. Andrews for his Paper 
on ** The Prevention of Interruptions to Electricity Supply." 
The Premium for original communications has been awarded 
to Mr. Н. N. Allen for ‘‘Sparkless Reversal in Dynamos.” 
Senior Students’ Premium: J. M. Donaldson for his Paper on 


Notes on the Dover Tramways” ; Second Students’ Premium: 


M. Solomon for his Paper on Hertz Waves and Wireless 
Telegraphy "; Third Student's Premium: Е. E. Tasker, for 
his Paper on Alternate Current Motors”; and Sir David 
Salomons" scholarships to Mr. Tom Rolls Renfree (King's 
College) and Mr. H. J. Tomlinson (University College, 
London). The Fahie Premium has not been awarded, as 


| notelegraphic or telephonic Papers were submitted during the 


Session. 


Wireless Telegraphy to the East Goodwin Lightship.— We 
are now able to give further particulars in reference to the 
experiments made by the Wireless Telegraph Co. between the 
South Foreland lighthouse and the East Goodwin lightship, 
already alluded to in our issue of December 23rd &nd in Capt. 
Brett’s remarks at the Institution of Electrical Engineers 
last week. Permission was granted by the Trinity House 
authorities for the Company to make use of either the East 
Goodwin, the. Gull-stream, or the South Sand-Head light 
vessel—the land station to be at the South Foreland light- 
house—and they chose the furthest off of these light vessels, 
namely, the East Goodwin lightship, which is 12 miles distant 
from the South Foreland lighthouse. All the apparatus was 
brought on the lightship in an open boat and rigged up in 
the course of an afternoon, and on Christmas Eve the light- 
ship and lighthouse were placed in perfect telegraphic com- 
munication. Many messages passed on that day, and there 
has not been the slightest hitch from the starting of the 
installation to now, every message sent from either shore or 
ship being perfectly received at the corresponding station. 
Although the weather has been most tempestuous since the 
instruments were installed, they have not been in the slightest 
degree affected. 


The Wear of Steel Rails.—In a Paper on ‘The Effects 
of Wear upon Steel Rails," read last Tuesday at the Institution 
of Civil Engineers, by Mr. William G. Kirkaldy, the author 
recounted how experiments he had carried out on two 
steel rails which had broken under traffic had led to his 
devoting special attention to the subject and to a wider 
investigation. It was found that the breakage of rails 
resulted from failure commencing at the top surface, and 
not from the bottom, as appeared to be the usual belief, 
and that the deterioration was confined entirely to the top 
or running head. The deterioration was of the nature of a 
mechanical hardening of the surface under the action of the 
rolling load. In some cases this hardening further developed 
into a species of disintegration by the formation of minute 


transverse cracks, which, by gradual deepening, ultimately 
resulted in failure, unless the rail was removed in time. 
A description was given of the tests specially devised for 
ascertaining readily, and in a practical form, the extent of 
deterioration in worn rails. Briefly, this consisted in bend- 
ing the rail in reverse directions and comparing the behaviour 
It was explained that as the bottom member of = rail 
. was found to be undeteriorated in quality by wear, it became 
possible to determine very closely the original quality of any 
rail (apart from the loss of substance) by testing it under 
bending stress in the normal direction—that was, keeping the 
worn head in compression—also by testing specimens, prepared 
from the bottom member, under tensile stress. If no deterio- 
ration was present, the rail, when bent with the worn head 
in tension, would bend to а degree corresponding with its 
behaviour with the worn head in compression. To illustrate 
this, examples were given showing the wide divergence in some 
worn rails between their original properties, as brought out 
under the normal direction of bending, and their behaviour 
when the direction of test was reversed. The leading features 
were illustrated by diagrams. A few representative rails taken 
from under various conditions of service were referred to. On 
the one hand, in the case of a rail after being subjected to 
severe brake action, the deterioration was very clearly marked ; 
while on the other hand, in the case of a rail that was under 
favourable conditions, although after the exceptionally long 
life of 28 years’ main-line service, the deterioration was 
very slight. The author drew special attention to the sig- 
nificance of this latter rail. From the commencement he 
refrained from taking an alarmist view of the condition of rails, 
considering that where failures or breakages had occurred, 
there would be definite and special causes sufficient to account 
for them. Не anticipated that the great bulk of rails, where 
under favourable conditions as to service, would not neces- 
sarily be found in а bad state. Reference was made to a 
number of other rails found to remain in excellent condition 
after various lengths of service up to considerable periods of 
time. Striking instances of very severe and rapid deteriora- 
tion, accompanied with the development of induced flaws, 
were mentioned, illustrated with figures reproduced from the 
original reports. The following questions suggested them- 
selves in dealing with this subject: (1) Did all rails suffer 
alike as to the nature of the deterioration ? (2) Did not the 
quality of the steel affect the resistance of rails to deteriora- 
tion? (3) Did not the commencement and progress of dete- 
rioration of any rail depend on, and vary greatly with, the 
nature of the traffic, but still more on the special conditions 
due to its situation ? 


Experiments in Hertzian Telegraphy.—Herr K. Strecker, 
whose previous experiments in Hertzian telegraphy we 
have noted (see The Electrician, Vol. XL., pp. 780 and 
791) gave an account of some further work in the 
same direction in a Paper read before the Berlin Elek. 
trotechnischer Verein on November 22nd last. His object 
was to study the conditions under which one could 
work with long horizontal wires in place of vertical con- 
ductors, in view of the greater convenience in erecting and 
maintaining theformer. Prof. Slaby had in his experiments, 
using wires 100 metres long and stretched 2 metres above 
the surface of the ground, succeeded in transmitting distinct 
signals over a distance of 8 kilometres. In the present experi- 
ments, conducted at Miiggelsee, some 12 miles from Berlin, 
Herr Strecker used an induction coil with a 50cm. spark and 
а motor-driven mercury interrupter breaking the primary 
circuit 20 times per second. Signals were made with a 
Morse key having carbon contacts, placed in the primary 
circuit of the induction coil. The radiator consisted of 
four zinc spheres placed vertically above one another, 
the two inner ones having a diameter of 20cm., and being 
placed 1mm. to 8mm. apart in castor oil, while the outer ones 
were 2'8cm. in diameter and placed some centimetres awa 
from the larger spheres. Various types of coherer were tried, 
some of brass filings, some of nickel filings and others a 


mixture of both. There appeared little to choose between |. 


them, except that it was necessary to oxidise the nickel filings 


slightly. The electrodes were small cylindrical pieces off 
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brass, or strips of silver, placed usually some 2mm. or 8mm. 


apart. In order not to bring the interrupter of the tapper too 
near to the coherer, an electromagnetic tapper without an 
interrupter was: used at the coherer itself, the magnet being 
in series with the magnet of a tapper of the usual form. The 
relay in the coherer circuit was on the d'Arsonval principle, 
and sensitive enough to work with a tenth of а milliampere ; 
it had а resistance of 200 ohms, and an E.M.F. of 0:1 volt was 
employed in the circuit. The connections were similar to those 
described in Herr Strecker’s previous paper, with the exception 
that another relay was interposed between the d’Arsonval 
relay and the one in the permanent current circuit, this 
additional relay being bridged by а resistance. The wires 
connected to the transmitting and receiving apparatus were 
100m. long and parallel to one another, the distance between 
them being 57km. Bronze wire, supported on ordinary 
telegraph poles and insulators, was employed, that at the 
transmitting end having a diameter of 4:5mm, and being 9:6 
metres above the surface of the ground that at the receiving end 
2mm. diameter, and 8:4 metres above the ground. There 
were no obstacles between the wires. Several wires were 
connected in parallel, but the experiments did not show 
whether or not this was an advantage. The transmitting 
station was on а hill about 800 metres from the eastern end 
of the lake, and the receiving station on an elevation at the 
western end, and behind each conductor was a pine wood. 
It should also be mentioned that the two stations were tele- 
phonically connected by an overhead line running round one 
side of the lake. One end of the transmitting line was con- 
nected to the radiator, the other end was insulated and the other 
terminal of the radiator was earthed. The coherer had one 
terminal earthed, and the other connected to the receiving wire, 
whose far end could either be earthed through a condenser of 
0-24 microfarad or insulated. The former connection unexpect- 
edly gave the better result, and by increasing or decreasing the 
capacity the results were less good, thus indicating resonance. 
In spite of wet weather and difficulties in keeping the 
apparatus dry, the experiments, which were continued for 
some weeks, were on the whole successful, distinct signals 
being received; but the Morse signals were somewhat long, 
and, in consequence, the transmission was very slow. Several 
modifications in the arrangements were made—e.g., putting 
the coherer in the middle, instead of at the end of the line, 
and increasing the length of the receiving line to 800 metres ; 
but these did not occasion any marked improvement. Herr 
Strecker concludes that the tests have shown that, employing 
ordinary telegraph stores, and horizontal in place of vertical 
wires, signals can be transmitted through a distance over 50 
times the length of the wires. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, January 20th. 
ROYAL INSTITUTION. 

9 p. m. Evening Discourse: “Liquid Hydrogen," ty Prof. Dewar, F.R.S, 

SATURDAY, January 21st. 
INSTITUTION OF JUNIOR ENGINEERS. | 
8:30 p.m. Visit to the Streatham Hill Depót of the Brixton Cable 
Tramway. 
TUESDAY, January 24th. 
NORTHERN SOCIETY OF ELECTRICAL ENGINEERS. 
8 Paper to be read: 


p.m. Meeting at the Albion Hotel, Manchester. 
* Electric Traction,” by Н. F. Parshall. 
INSTITUTION OF CIVIL ENGINEERS. д 
8 p.m. Ordinary Meeting. Papers for further discussion: (1) “Th 
Effects of Wear upon Steel Rails, by W. C. Kirkaldy ; (2) “Оп 
the Microphotography of Steel Rails,” by Sir W. Roberts- 
Austen, F.R.S. 
WEDNESDAY, January 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
7:80 p.m. Students’ Meeting in the Library of the Institution, when 
there will be a discussion on “ Systems of Electric Traction.” 
THURSDAY, January 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
8 p. m. Ordinary General Meeting, when the following Papers, which 


will be taken as read, will be discussed: (1) “ Rules for the Regula- 
tion of the Wiring of Premises for Connection to Publie Supply 
Maine,” by J. Pigg ; (2) “The Regulation of Wiring Rules,” by 

C. Н, Wordingham ; (3) The lustitution Wiring Rules, by 
R. E. Crompton. 


— - 
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THE ELECTRIC LIGHTING OF GIBRALTAR. 


Following the example of Malta, Singapore and other | site selected for the power station is known as the King’s 
Crown Settlements, Gibraltar has recently inaugurated а com- | Bastion, and is probably one of the best protected spots 
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INTERIOR | OF THB King’s BASTION. 
plete m of public and private electric supply, chiefly | on the Rock. It was originally an artiHery barracks, and, 


for lighting purposes. This has baen carried out to the | being built on the solid rock, considerable difficulty was 
designs and under the direction of Mr. A. H. Preece. The | experienced in the excavations necessary to adapt the forti- 
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ELECTRIC SUPPLY STATIONS OF THE UNITED KINGDOM. 


Data relating to these Stations will be found in the Electric Supply Works Table, 
published with our issue of the 6th January, 1899. 
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fication to the purpose of an electric light station. Some | room and casemates ; and, thirdly, a still lower level for the 


idea of the work that has been done in this direction may | boiler house, the latter at about sea level. The buildings, which 
be "gathered from the accompanying illustrations and scale | have been ad 


mirably adapted to their present purpose, were 
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INTERIOR OF THE SWITCHBOARD CASEMATE, 


е. The station buildings consist of a double lean-to 
structure, built on three different levels, viz.: Firstly, the old 
level of the barracks; secondly, 


drawings. 


erected by the Colonial Engineering. Department, which has 


not omitted to provide accommodation for considerable 
a lower level for the engine ! extensions of the plant when such may become necessary. 
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Longitudinal Elevation of one Machinery Casemate and the Boiler House. 
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"The general arrangement of the machinery in the King’s | have had to be surmounted in arranging for a supply of 
Bastion is sufficiently indicated by the accompanying plans. | feed and circulating water. | 

The station is at present equipped with three locomotive From this station four feeders radiate to the distributing 
boilers, feeding through a system of steam mains four ' network in the town, and these feeders are worked at the 


X. a 


. Ф, 


: THE " Wright” Fegp-MakeeUp EVAPORATOR. THE “ ALLEN" CONDENSING PLANT AND. EVAPORATTOR. 


Belliss-Siemens steam alternators. The arrangements for | station pressure of 2,000 volts, with a frequency of alternation 
feed-water supply and for condensing are the most perfect | of 78 cycles per second. They feed five sub-stations, and from 
о their kind, notwithstanding that numerous difficulties | these are fed the 110-volt 2-wire network for the private 
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supply, and the 220-volt 8-wire network for the street | alternate lamps are on opposite sections of the 8-wire network, 
hting, which is effected principally by means of Ediswan | and at midnight one or other of the sections is switched off, 
glow lamps of from 8 to 82 c.p. The capacity of the com- | thus reducing the consumption by one-half. This switching 
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plete station is 10,000 (16 c.p.) lamps, and there are at|is done at the sub- stations. Among the public buildings 
present 500 lamps of various candle-power in use for the | supplied are the Barracks, the “Convent” or Governor's 
street lighting. The street lamps are arranged so that | House, and the hospital. Ultimately all the fortifications 
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will be wired and fitted both for general lighting and for a 
number of search lights. ў 

The electric supply system, as above described, was carried 
out by Mr. A. Н. Preece, with the assistance, on the spot, of 
Mr. M. S. Chambers, who has brought to the work the 
extensive and special experience he acquired in undertaking 
similar work at Malta and other places. It should be 
mentioned that the whole of the construction work has been 
carried out exclusively with native labour, and that these men 
had to be trained for the work by the Colonial Department 
under Mr. Chambers’ guidance. Тһе wiring of most of the 
buildings through the solid rock, and the special switching 
arrangements rendered necessary thereby, has made the 
work more than usually arduous—and interesting from an 
engineering point of view. The arrangements for a good 
supply of circulating water have been especially well designed 
and carried out. The station was put in operation for the 
first time on Christmas Day last year. We give below some 
more detailed particulars of the various departments of the 
undertaking :— 

Boiler House.—As shown in the illustration, the boilers are 
erected in а building at the back of the original casemates. 
There are three locomotive boilers, built by Messrs. J. Penn 
and Sons, of Greenwich, each boiler having a heating surface 
of 1,300 sq. ft., a grate area of 82 sq. ft., and works at 150lb. 
pressure. With cold feed and burning the hand-fired Welsh 
coal, as is now done, an evaporation of 6,000lb. of water per 
hour is readily accomplished. The boilers occupy one-half of 
the boiler house, the other half being occupied hy the 
feed pumps, leaving extension space for two additional 
boilers. The feed pumps, two in number, have a pumping 
capacity of 4,000 gallons per hour, They are of the 
duplex direct-acting steam-driven type. A large storage tank 
just outside the boiler house has been constructed to take the 
water of three catehments which originally supplied water to 
the barracks. In addition to this supply, there are two feed- 
make-up evaporators used in conjunction with the condensing 
plant. For the condenser circulation salt water is used ; and 
it is thus necessary to evaporate and condense for the feed. 
make-up. One of these feed-make-up evaporators, built by 
Mr. Joseph Wright, of Tipton, is shown in an accompanying 
illustration. | 


Machinery Casemates.—There are four casemates at present 
in use, two of these being for the main generating machinery, 
one for the condensing and feed-make-up plant, and the 
remaining one for the switchboard. In the machinery case- 
mates there have been erected four direct-coupled Belliss- 
Siemens high-pressure alternators—viz., two of 100-kilowatt 
capacity, one of 50-kilowatt capacity, and one of 20-kilowatt 
capacity. Each generator carries its own exciter on an exten- 
sion of the alternator spindle. The engines are of the usual 
well-known enclosed vertical type adopted by Messrs. Belliss 
and Co. The largest engines run at 880 revolutions per 
minute, the intermediate size at 456 revolutions, and the 
smallest at 570 revolutions per minute. The generators work 
at a station pressure of 2,000 volts with a frequency of 78 
revolutions. The contractors for the whole of the generating 
plant were Messrs. Siemens Bros. and Co. 

Condenser and Evaporator Casemate.—In one of the case- 
mates, Messrs. W. H. Allen, Son and Co. have erected a surface 
condensing and feed-make-up evaporator plant, capable of 
condensing 15,000lb. of steam per hour under a 25-inch 
vacuum. Water for the condenser circulation is obtained 
from the sea, the suction and ejection pipes having entailed 
a considerable amount of difficult work in their erection, they 
having had to be passed through brickwork 12ft. thick and 
taken 100 yards out to sea beyond the new breakwater. The 
surface condensing plant of Messrs. W. H. Allen, Son and 
Co., as is well known, consists of a horizontal circular shell, 
containing a number of longitudinal tubes fixed between two 
plates and providing a large surface for the condensation of 
the steam. The condenser at Gibraltar has a tube surface 
of 1,200 sq. ft. Surmounting the condenser shell is one of 
the feed-make-up evaporators, which consists of a horizontal 
shell, containing a smaller circular and longitudinal tube 


the shell and flue of a Cornish boiler. Live steam is passed 
through the tubes in the tube shell, and this evaporates water 
contained between the inner and outer shells, the water thus 
evaporated passing away to the hot well as a feed-make-up. 
The feed-make-up evaporators are, of course, only used on 
occasion, and not continuously. The circulating pump is of 
the centrifugal type, direct-coupled to a small vertical steam 
engine, and the air pumps consist of direct-acting steam- 
driven pumps of Messrs. Allen's Conqueror" type. In the 
condenser casemate there are also erected two oil filters, 
together with a strainer, for the circulating pump sea water 
suction, this latter being constructed of galvanised sheet iron. 

Switchboard Casemate.—The switchboard, which was built 
by Messrs. Siemens Bros. and Co., is shown in several of 
the accompanying illustrations. The panels already fitted 
include four exciter panels, four alternator panels, and four 
circuit panels, together with a synchronising panel. The 
spare panels include two spare alternator panels and two spare 
circuit panels; all the panels being of enamelled slate. 
Those for the alternators are each equipped with an ammeter, 
main switch, two fuses and a synchronising switch, The 
circuit panels are each fitted with an ammeter, a main switch 
and two fuses. On the synchronising panel there are three 
Kelvin electrostatic voltmeters, made by Messrs. James 
White, of Glasgow, a Thomson-Houston station wattmeter 
and a station ammeter. The switchboard connections are 
shown in а diagram which accompanies the scale drawing of 
the switchboard. 

Feeders and Distributing Mains.—The whole of the mains 
throughout the system consist of concentric cables. Both 
conductors are insulated by bitumenised fibre, and the outer 
is then lead-sheathed, yarned, armoured by two steel tapes, 
and finally yarned and compounded. The cables are laid 
direct in the ground, and wherever possible they have been 
kept under the footpaths, great care having been exercised in 
placing thein so that they would not be likely to be injured. 
In the North District, that is in the town of Gibraltar itself, 
a heavy high-tension ring main is run from the station to 
supply the various sub-stations ; and the outlying sub-stations 
at.the Moorish Castle, at the Water Port Gate and at Har- 
graves Parade are connected to the ring by smaller high- 
tension cables. A high-tension concentric cable is run 
separately from the generating station to the Alameda to 
supply Rosia and the southern portion of the Rock. 

All the consumers are supplied from the various transformer 
sub-stations by means of a lowtension network. In the 
Northern section—i.e., the town of Gibraltar itself—these 
low-tension distributors have been laid in almost every street, 
во that supply can be given to all intending consumers. 
The network consists of concentric cables of either 0-15 or 
0:10 sq. in. section, there being also a small quantity of 0-075 
for the less important streets. In South Gibraltar and Rosia 
the low-tension network is not yet so extensive, but nearly aH 
the Government buildings are alrcady connected. 

In addition to the cables for the supply of house lighting, 
а very extensive system of mains has been laid to supply the 
street lamps. All the gas lamps will be replaced by. incan- 
descent lamps and the cables to supply these are two and 
three-core vuleanised bitumen cables, armoured either by 
steel tape or by lock coil segments. Branches are taken from 
the underground mains to each of the lamps, the supply 
cables ending in boxes placed immediately underneath the 
Jantern, so as to afford a ready means of disconnecting any 
lamp, should such be necessary. 

The whole of the mains have been manufactured by the 
Callender Cable and Construction Co. (Limited) and the work 
of laying has been carried out under their supervision and 
with the assistance of their jointers. Mr. Alfred Pocklington 
has been their resident engineer in Gibraltar and has super- 
intended the work on their behalf. 

Sub-Stations.—There are fivesub-stations at present equipped, 
two of which are shown in the accompanying illustration. 
The transformers in these stations were built by the Brush 
Electrical Engineering Co., and transform from 2,000 volts to 
110 volts (2-wire) for the general supply, and 220 volts 


shell, the two being arranged very much after the manner of (8-wire) for the street lighting. The sub-stations controlling 
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the street lighting are provided with switches, as before- 
mentioned, for cutting out half the lamps at midnight. 


Street Lighting.—The greater part of the street lighting is 
by means of Ediswan glow lamps, there being some 500 of 
these already in operation. These consist of lamps of 8, 16 or 
82 c.p. arranged singly or in groups in the lanterns, and 
carried for the most part in ornamental brackets attached to 
the walls of buildings. In some few cases these lamps are 
carried on posts. We may mention that for some years past 
Ediswan lamps, fittings and accessories have been supplied to 
Gibraltar. 


Conclusion.—In conclusion we have pleasure in acknow- 
ledging our indebtedness and tendering our thanks to Mr. 
A. H. Preece for his assistance in supplying us with some of the 
particulars and drawings, &c., which have enabled us to 

repare this article. Our thanks are also cordially given to 

т. М. S. Chambers, the resident engineer at Gibraltar, for 
the information with which he supplied us, and the courtesy 
he showed us upon the occasion of our visit to the elec- 
tricity supply works at Gibraltar last year. All concerned 
are to be complimented upon an excellent piece of work. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D' ALR. 


Gold and Platinum Coherers, —E. Branly controverts the 
assertion which has been gaining ground that gold and plati- 
num are substances unsuitable for use as coherer metals. As 
a matter of fact, they are highly sensitive, and require some 
care, but are capable of giving very constant results. Several 
metals will give very different results in the hands of different 
observers. To ensure similar conditions, none but sifted 
filings should be used, and the diameter of the grains and 
their massing should bear some relation to the E.M.F. of the 
cell inserted in the coherer circuit. In the author's arrangement 
the filings are pressed between the ends of two metallic rods, 
which are made to approach each other by a screw motion. The 
latter is hardly necessary, as with a little practice the hand is 
able to impart the necessary pressure, The coherer is enclosed 
in a cage provided with а slit. Platinum under the same con- 
ditions gives equally good results, and shows a high sensitive- 
ness—about the same as silver. The commercial alloys of 
gold, from those employed for coinage down to the poorest, 
may be employed with less caution. All these results are in 
accordance with Lodge's theory, if we suppose that even the 
nobler metals are not in close contact under ordinary circum- 
stances. | 

[BRANLY, Comptes Rendus, Dec. 26, 1898.] 


Toronto Magnetic Observatory.— When the British Associa- 
tion met at Toronto in 1897, the foreigu magneticians present 
were invited to visit the magnetic observatory, to inspect the 
magnetic curves there obtained, and to give an opinion on the 
advisability of removing the observatory to a site less subject 
to disturbances from the trolley cars. Profs. Rücker, Carey, 
Foster, Fitzgerald, van Rijckevorsel and Bigelow accepted the 
invitation, and came to the conclusion that the efficiency of 
the observatory had been seriously impaired. It was then 
‘decided to remove the observatory, and a point was selected 
nine miles to the north-east, easily accessible by railway, 
and yet very unlikely to be invaded by the trolley 
System. At present there is no electric railway within seven 
miles, and little prospect of one within five miles for many 

ears to come. The name of the place chosen is Agincourt. 

е new observatory was finished early in September. By 
October lst all the instruments had been adjusted in their new 
positions, and everything was running smoothly. In choosing 
the building material every stone was tested for magnetic 
effect. The office is heated hy a copper stove. The results 
have been very satisfactory. All the photographic records will 
be sent for development to the Toronto Observatory, which 
continues to be the central office of the Meteorologica 
Service of Canada. | 

[R. Е. Stupart, Terr. Mag, December, 1898.] ' 


Search Light Intensities—According to A. Blondel, the 
luminous intensity at any point of a surface cutting a pro- 
jector beam at right angles may be represented by k u i, 
where i is the intensity of the source, k the coefficient of 
transmission, and и the ‘ coefficient of optical effect,” depend- 
ing upon the structure of the apparatus. For diopirio appa- 
ratus (Fresnel's lenses) the coefficients k and u diminish 
from the centre to the edge of the apparatus, whereas in 
reflecting apparatus the luminous intensity is sensibly the 
same across the whole section of the beam. A Blondel and 
J. Rey have verified this for a Mangin projector, using an 
iron screen placed a little in front of the projector, and 
pierced with a number of equal holes.. The images 
of the carbon arc produced by these holes were caught upon a 
photometer screen always placed at the same distance from 
the sheet-iron screen. By boring the holes at regular intervals 
across the surface, a very exact estimate is obtained of the 
candle-power of successive zones. In a Mangin parabolic 
projector, the luminous intensities in zones, differing in 
diameter by 6om., were, counting from the axis of the beam, 
0, 104, 181, 205, 208, 214, 208, 206, 200, 186 and 185. 
The initial zero denotes the sbadow of the carbon itself. It 
wil be seen. that the- luminosity is practically constant, 
except in the central portion. Ву adding up the zones, the 
total effect of the beam may be obtained without leaving the 
laboratory. The Mangin mirror gives 55,719,000 с.р. 

- [BLONDEL and Кет, Comptes Rendus, Jan. 51, 1890.] 


Reaction Pressure of Cathode Rays.—For our views as to the 
true nature of cathode rays, the reaetion pressure which they 
exert upon the cathode is of vital importance. It is true that 
they must exert such a pressure, whether they are waves or 
projected particles, for, according to the electromagnetic 
theory of light, the pressure per unit surface is equal to the 
energy per unit volume. But if the cathode rays are projected 
particles, the analogy fails, unless they have potential as well 
as kinetic energy. In order to gain some idea of the amount 
of the reaction pressure, E. Riecke operated with a simple radio- 
meter, the four vanes of which were made to act as cathodes for 
the discharge from an influence machine. The most important 
motion observed was the decreasing motion after the current 
had stopped. It was registered in all its phases until the 
total stoppage of the vanes. The calculation was somewhat 
complicated, but the results were fairly consistent. The pres- 
sure was found to be proportional to the current strength, 
and its mean value was 0:04 C.G.S. units, When the pressure 
is calculated from the heat developed by the impact of the 
particles upon the glass wall, i& comes out as 0:07 C.G.B. 
units—certainly, a remarkable agreement, considering the 
difficulties of measurement. So far, then, the results are 
another confirmation of the emission theory of cathode rays. 

[Rrgckg, Wied. Ann., No. 15, 1898.] 


Simple Cathode Rays.—H. Deslandres describes in detail his 
own results with regard to the dispersion of cathode rays, 
which he attributes to electrical oscillations of. different fre- 
quencies, while Goldstein attributes them to differences in the 
successive values of the potential of the cathode. Neither of 
them have as yet accepted the emission theory, but Deslandres 
approaches it very closely when he says that the Hertzian 
oscillations which are propagated in the direction of the par- 
ticles act upon them, and that the particles themselves acquire 
something like a rotation or oscillation—something, in fact, 
like Newton's fits. As regards his experiments, they deal 
chiefly with the electrostatic deflection of a cathode beam 
by a secondary cathode. When the beam is sifted through a 
very small aperture it splits up into a number of rays, each 
with a different amount of deflection. At the same time the 
individual rays are broadened out at right angles to the 
direction in which they are deflected, and the widening 
increases with the amount of the deflection. The best results 
are obtained when the hole is very small and the screen as 
large as possible. Since Trowbridge has shown that every 
spark is really intermittent, it is not difficult to suppose that 
the three or four successive portions of the discliarge Intve 
different discharge potentials, and hence that the particles 


are projected with successively decreasing velocities. 
| [DESLANDRES, Comptes Rendus, Dec. 207 1898.] 
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Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

‘THE ELECTRICIAN" WIREMAN’S POCKET-BOOK.—" The Electrician " 
Company will shortly publish a valuable pocket-book for the use of those 
engaged in wiring work, both external and internal, 

CARBONS FOR ALL ELECTRICAL PURPOSES.—By FRANOIS JEHL, A work 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes, The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
and in America, and will give the latest practice in this important 
subject, 


THE ELEOTRIO ARO.—By Мга Атртои. This work will мшу -De 
published, and will contain an historical sketch of the early 
ments on the electric arc, as well as the important results of recent 


SPECIAL NOTICE. 


With this issue of “THE ELECTRICIAN” is published a Coloured 
Sketch Map of London and Provincial Electric Supply Stations, which 
all purchasers of the Paper should receive gratis. imd non. 
receipt should be promptly made to THE PUBLISHER, 


NOW READY.—Vol. XLI of “Tas ELECTRICIAN," bound in 
strong cloth. Price 17s. 6d., post free 18s, 6d. Also ready, Cases for 
binding. Price 25, by post Qa, 3d, 


A complete set of the Second Series of “ THE ELEOTRICIAN " oan now be 
supplied. These seta are very scarce, and early application should be made, 


COMPANY PROMOTION “IN BULK.” 


In several recent issues of Tae Execratctan, but more espe- 
cially in the editorial columns of the last two numbers, we have 
directed attention to the more prominent features of the 
municipalisation of electrical undertakings. We have sought 
to point out some of the dangers to the profession and to the 
community at large which appear to be attendant upon 
municipalisation in the forms in which it has manifested 
itself; and in doing so we have been actuated by no 
partisan spirit, but have striven to depict accurately and 
to deduce justly. The essential principle of municipalisation, 
viz., the owningtand working of commercial undertakings by 
municipal authorities, may not be, essentially, evil; indeed, it 
is one of the dangerous features of this latter-day development 
that іп its, theoretical or text-book presentment it appears so 
feasible and as tending so highly to the public good. But, in 
actual everyday life, the working of commercial undertakings 
by local authorities—too commonly composed of ignorant 
and entirely self-interested individuals—has often been 
attended by many grievous evils, injurious to the interests 
of the general public and often tyrannising over one or more 
sections of that public. Between the ideal and the actual, 
in fact, there would appear to be a wide gulf, the bridging- 
over of which is a task that gives no sign of being accom- 
plished. In fairness alike to ourselves and to certain local 
authorities, however, we may say that to the general rule 
there are some few exceptions—to be found mostly in 
the larger cities, where the local authorities comprise men 
able and willing to take a statesman-like and broad view 
of their responsibilities, and to adopt an equitable and 
business-like policy therein. In the fortunate localities 
controlled by such men, municipal undertakings, e.g., for 
electric supply or tramways, have flourished; and were it 
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not that their success furnishes a pretext for universal 
municipalisation, we should have nothing to complain of in 
regard to them. | | | 
There is, however, another aspect of the conflict between 
local authorities and electrical companies besides the one we 
have depicted ; and this now calls for consideration. If the 
welfare of the community has been menaced in some respects 
by the selfish attitude adopted by local authorities towards 
genuine schemes projected by certain companies, there is, on 
the other hand, no small danger that the investing public may 
suffer from the depredations of bogus companies asking for 


enormous sums of money in the promotion of schemes that, 


even if not inherently preposterous, have but small prospect 
of yielding any substantial return'for the investment. Elec- 
trical industry has already passed through one boom, with its 
consequent reactionary series of financial crises ; and, though 
it has at length emerged from that period of depression, and 
is now a well-established and important section of the indus- 
trial world, this happy consummation would have been attained 


all the earlier had there been no such artificial inflation 


as the boom to which we have alluded. А second boom like 


unto the first would be attended by far more serious and 


lasting results, for the reason that at the present time the 
amount of capital invested in British electrical under- 
takings is enormously greater than in the pioneer 
days when the industry was convulsed by the re- 


action from the first boom. The latest development in 


the engineering aspect of electricity supply is the system of 
distributing energy over a very large area, and supplying it 
“1а bulk,” as the phrase for wholesale supply has become. 
There are some few localities where the industrial and other 
conditions so favour such a system of distribution that, at the 
present time, it might be adopted with financial success by any 
well-organised undertaking. In these localities a wholesale 
and widespread supply of electric power might do much to 
foster industry and trade, and it is greatly to be hoped that 
the powers that be will encourage such enterprise. 

But, although the definite project to supply power in this 
manner—speaking apart from mere paper schemes—is 
scarcely a year old, there are already not wanting indica- 
tions that the іп bulk principle of electric supply is to be 
made the basis of a corresponding in bulk" scale of com- 
pany promotion and financing. We warn the investing public 
that the advantages of “ір bulk supply, as contrasted with 
ordinary urban supply, do not warrant the conclusion that it 
may be adopted with financial success for any combination 
of adjacent counties that may suggest itself to the fertile 
Imagination of a company promoter. Nor does it at all follow 
as a matter of course that a group of electrical nobodies, with 
probably little money to lose, and perhaps less technical or 


business reputation, will lead such an enterprise to a success- 


ful issue. Financial standing as well as electric technical 
knowledge is essential. Apparently the method most favoured 
in the office of the promoter we have in mind is, to 
select on the map a spot in a coal district—it does 
not seem to matter much where. That is for the 
power station. Then a big circle is drawn, embracing 
several counties, and including a good many towns that 
already possess electricity works and several more that do not 
require electricity in bulk" ; and a scheme is drawn up for 
supply over this area. It does not seem to be considered 
necessary even that the scheme should be backed by men 
of large financial resource. Statistics are got up to show what 
а rich field this is, and the public is to be asked for several 
millions sterling for the privilege of sharing the harvest. 
Again we repeat, there are but few—very few—areas in the 


United Kingdom, where, in the present stages of electrical 
generation and supply, such a scheme could have any reason- 
able chance of success, Even for these a big battle against 
the opposing local authorities will certainly have to be 


fought; and, although it would seem probable that Parlia- 


ment will admit the principle of in bulk" supply as recom- 
mended last year by the Select Committee, and will 
legislate accordingly, large sums of money and much time 
will yet have to be expended in legal expenses before even the 
most commendable of these schemes can receive statutory 
sanction. Without doubt, when ultimately carried through, 
the schemes that are based on genuine economic prospects 
will offer to the investor a good investment for his money, 
and it is not of these that we would speak in warning tones. 
Our object is to put the investor on his guard against un- 
scrupulous and irresponsible company promotion “ in bulk,’’ 
where the “ bulk of the capital invited is out of all propor- 
tion to the insignificant financial prospects. The electrica] 
industry has much to fear from “ wild-cat company 
promotion. | ! 
ee eee етет з үг) 

CARBONS FOR ELECTRIC LIGHTING AND OTHER 

"S PURPOSES.* 


BY FRANOIS JEBL. 


(Continued from page 880. ) 


Should the articles that are placed in the furnace contain a 
great deal of moisture, as is the case with stoneware, &c., an 
extra passage is built in the furnace as shown atl, from which 
small branch passages run into.each chamber at the top of 
the furnace, as in the sectional drawings (Figs. 87 and 88). As 
each branch is governed by a sort of valve, any two chambers 
can be connected by this means. The object of this extra 
passage and its branches is, that when a chamber is filled with 
such damp articles, a portion of the hot air, that is circulating 
through the chambers that are cooling down, is led on into 
this passage and from thefe into the above-mentioned chamber, 
so that a temperature of about 70°C. to 100°C. is obtained 
which thus drives off the moisture that is forced to: pass into 
the smoke flue by raising the valve ^ of that chamber slightly. 
If this was not done the moisture would always condense in 
the cooler chambers. However, for carbonising electric light 
carbons, &о., which contain no moisture, such passages are 
not needed. ! 

It is evident that when working with such a system of 
furnaces, it is impossible for a negligent attendant to over- 
heat or suddenly expose fresh carbons to a large heat, as can 
be done when using a periodical furnace, where the flames, or 
rather the gas, must first be so regulated that very little heat 
is produced, or else the carbons will warp (as has already been 
explained in the chapter on carbons). The fact that the hot 
combustion gases must first pass through several chambers 
through which the intensity of the heat is gradually toned 
down as it reaches the last chamber, insures perfect immunity 
against risks. The operation of the furnace is very simple, 
while at the same time it is adapted to be used in many indus- 
tries by simply making some minor changes, as in the number 
of the chambers, or in different modes of directing the 
flames, &c. 

Articles, such as carbons, that are very sensitive to sudden 
changes in the temperature, either increase or decrease, require, 
of course, a furnace having morechambers than an article not so 
sensitive, or where warping or cracking is of no account as is 
the case when calcinating. A furnace for carbonising electric 
light carbons, electrodes, &c., should have from 12 to 14 
chambers, or а double furnace from 24 to 28. The cubical 
capacity of each chamber depends upon the quantity of 
carbons that it is desired to carbonise, and Mendheim 
makes them from 44cubic metres upwards. Then, again, 
the flames, instead of fssuing upwards from the floor of 


* From a forthcoming book to be published by The Electrician Printing 
and Publishing Company (Limited). All rights reserved. 
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the furnace towards the ceiling, are generally forced to 
act in the reverse direction, that is, from the ceiling 
downwards towards the floor, as far better results have 
been obtained by this method when baking carbons. 
a modified chamber system is shown in part in Figs. 89 
and 40, where k represents the mouths or openings from which 
the gases and air flow out, and, being well mixed, there is 
almost perfect combustion as the gases are ignited. The 
flames shoot upwards and then down towards the floor of the 
oven, and out at the numerous openings e, as seen in Fig. 89, 
the arrows in Fig. 40 indicating the path of the flames. 


Fic. 389.—Mendheim’s Chamber System. Plan. 


Each of these four outlets k is controlled by valves b b b b, by 
means of which ihe flow of gas can be regulated. 
The gas is led to the outlets by way of the passages a, 


while the heated air that is necessary for combustion passes. 


‘and circulates through the chambers that have already been 
finished and thus arrives very hot in the chamber where the 
combustion is going on, in a similar but reverse direction to 
that already explained in reference to Figs. 36-38. -The 
heated air has to traverse chamber to chamber by way of the 
valves d, by means of which the chamber can be cut off and 
the smoke or combustion gases made to pass into the flue f 
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Fic. 40.—Mendheim's Chamber System. Cross Section. 


leading to the chimney. The valves in connection with the 
flue are not shown in the drawings, but it may be stated that 
the principle of the furnace, its working, &c., is the same as 
that illustrated in Figs. 86—88, there being only some 
differences in minor details, such as in the disposition of the 
air and gas passages, and the direction or path of the flames, 
From what has been just explained, it will be seen that when 
retorts containing carbons are placed in such a furnace the 
whole are enveloped in flames and get evenly heated, as the 
fire descending from the top divides, and a portion is drawn 


Such 


into each of the openings c. Iustead of four outlets &, as 
shown in Fig. 89, two long ones can also be made, extending 
from the front of the furnace to the back on each side of the 
chambers. The gas and air is generally led into these out- 
lets in a divided way, so that there are a large number of 
orifices, each alternate one either for gas or air by means of 
which the gas and air get well mixed, this being so necessary 
in order to perfect combustion. ' 

It will be noticed what an advantage a carbon factory has 


that is situated in the natural gas regions of the United 


States, where such a rich and constant supply of gas can 
always be obtained. It is then possible to effect a better and 
more individual regulation of each orifice, and at the same 
time smaller passages or pipes can be used, as the gas is far 
more pure, containing as it does far less inert gases than 
that generated in а generator. Neither is there any danger 
of condensation of tarry liquids as happens in passages where 
the gas is generated from fuel containing volatile matter. 
In fact, the writer believes that the time is very near at hand 
when the United States will not only make all the high-grade 
carbons they need, but will be able to supply other foreign 
markets. 

It may be mentioned that there is a saving of fuel of over 
30 per cent. when using the Mendheim chamber system of 
furnace, as compared with that used in a periodical furnace, 
while in some circumstances, with a negligent workman, the 
economy may be as high as 60 to 70 per cent. For very small 
factories, or such concerns that wish to make their own elec: 
trodes (of small size), Mendheim builds chamber furnaces, 
with only two outlets, instead of four, and a slightly 
different disposition of the passages. Should a furnace 
with 12 or 14 chambers be too large for such a factory 
six or eight need only be built, but it is then evident 
that the work cannot be continuous. With such few 
chambers the work will be intermittent, but when business 
increases more chambers can be added, so that the working 
can be continuous. Nevertheless, even with only a few chambers 
such a furnace has still a decided economy over a periodical 
furnace, as some of the waste heat of the combustion gases 
can still be used, although not in such a perfect sense as when 
working continuously. 

There are some carbon manufacturers who employ the gas 
ring system of furnace, which, like the chamber system, can 
also be worked continuously while at the same time there is a 
similar economy of fuel. Although those conditions and 
requirements that are necessary for carbonising carbons are 
also attained in a limited sense in this kind of furnace, it may 
be mentioned that, on the whole, the chamber system is to be 
preferred. In fact, one of the best carbon makers of Europe, 
who worked with the gas ring farnace, built a Mendheim 
chamber furnace when he erected a branch factory in France. 
In principle the gas ring furnace is simply a large endless 
passage in which a shifting fire is always in operation 
at one part or the other. This passage or ring is 
generally divided in a number of parts, each part being alter- 
nately heated as in the chamber system. The air that is 
necessary for the combustion does not flow, however, like 
that in the chamber system, from the bottom or top of a part, 
or parallel to the gas; on the contrary, it meets the gas at 
right angles. The air supply simply circulates directly 


| through (in a straight line) those parts which contain the 


finished carbons, and thus meets the combustible gases that 
issue either from the floor or sides of the part that is getting 
heated. The products of combustion continue in the same 
path until they are forced to enter the chimney flue at some 
distant part of the ring. 


(То be continued.) 


BOOKS RECEIVED. 


* Dictionaire Techique Français-Anglais,” by A. S. Lovendal. 
(Paris: Boyveau et Chevillet.) Price Зі. 

Working of Steam Boilers, by Edward G. Hillier. 
chester : J. Collins and Co.) Price 1s. | 

Massachusetts Institute of Technology. Courses in Electrical 
Engineering and Physics, (Boston: J. P. Shults.) 
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Undertaking Worked by............ Leicester Corporation, 
Date of Commencement of Supply | December, 1894. 

System of Supply 
ОМИ. ЖАСИ. „7. с оосо о еее 


Alfred Colson. 


YEAR ENDED DEC. 31, 1896. DEC. 31, 1897. 
QUANTITIES— 
Units generate . . 245,379 549,455 
БГОМ (ТОТА)... eee ee 169,668 179 
„ sold to сошвишетзв.................. 169,668 262,179 
„ sold for public lighting, &c. ...... — — 
„ used on works . — = 
UNITS SOLD per 8 c.p. LAMP CAPACITY 8:05 124 · 
Maximum supply demanded ............ 556 515 
Number of public lamps — e 
Number of consumers . 220 331 
Connections to mains in 8-c.p. lamps... 16,864 25,757 
CAPACITY OF PLANT IN 8-c.p. LAMPS 21,080 21,080 
CAPACITY OF PLANT IN KILOWATTS 675 675 
; Per kilowatt Per kilowatt 
CAPITAL— . TOM. | capacity, | 7959. | capacity. 
9 (TOTAL) .................. £42,748 £634 £76,467 | £1132 
FE Е —. CL ae 
Loan (including Debenture charges) — 42,743 63:4 76,467 113:2 
BEUEIVED МОНА. nr 4 42.748 634 42748 63:4 
Loan(including Debenturecharges) 42,748 63:4 42,748 654 
AUTHORISED, NOT RECEIVED (TOTAL) — — 33,719 50 
Share (unis sued) . . = 6 = 2% 
Share (uncalled) ..................... — — ace = 
Loan (including Debentures)...... == — 33,719 
ere = - ML *. 
RESERVE OR SINKING FUND ...... .. 2.500 371 3.741 5:54 
DEPRECIATION FUND .................. — AS os — 
EXPENDED (TOTAL) ..................... 38,215 56:6 45.853 68:0 
Lands and buildings 5,566 8'25 5,566 8:25 
r 18,779 218 22,175 52:9 
deere 13,570 201 17,814 26:4 
т МЕЧЕВИ ОВР енын ques 500 0:44 300 0:44 
BALANCE OF CAPITAL ACCOUNT...... 4,534 672 | -3105« 460 
REVENUE— r Toti. [Fer autiona. 
тад P SPP NONU, £4,721 6:682d. | £6,040 5:530d. 
Revenue from supply . 4,224 5:980d 5,446 4'9854, 
* F 114 0˙161d 164 0°150d. 
Э public lighting Ea А — — - 
de sale of lamps, &с, ...... 383 0°542d 430 0°394d, 
ра miscellaneous sources. — -- — — 
EXPENDITURE— 
„„ „„ Quos сокса ослов еее £2,673 3 £3,282 3 005d. 
r 2,065 2:923d 2,001 2˙335d. 
Generation of Hiectrioity . . 1,848 2'G14d 2,2 . 2058d 
Fuel (including cartage, &c.) ...... 521 0°738d 578 0:529d, 
Oil, waste, water, stores 134 0:190d 192 0°176d. 
Wages at station .............. ot 1,015 1'436d. 1,047 0`9594, 
Repairs & maintenance at Station 178 0:252d 426 0*590d. 
Distribution of Electricity .. . 217 0°3074 308 O°282d, 
„ e 95 0°134d. 182 0°167d 
Repairs, renewals of mains, &c. ... 122 0°173d, 126 0:115d 
cc SR — — — — 
. — — — — 
K ˙²˙²˙ ⸗ͤ¶L⁰V Ü — — ае oa 
MANAGEMENT CHARGES, &c. ... 608 0:860d. 731 0*669d. 
c ETE — — — — 
ME, PUNE LAGER ERREUR — 210 0:297d. 296 0 2714. 
— AA 398 0:563d. 435 0*398d. 
CPP ²˙ AA 255 0:361d. 200 0°183d, 
Болору, &6, oie еә Шала sco vio 9 0°013d, 15 0°014d, 
Establishment charges ............ 130 0-1844. 216 01984. 
Lew charges, & o. .. . 4 45 0:006а. 45 0:004а. 
A VO meen Total, | % 60 moan 
FINANCIAL RESULTS— | € —— 
WORKING PROFIT FOR YEAR ........) £2,048 5707 | £2,758 6:577 
Carried to Depreciation Fund ... om = = x 
Carried to Res. or Sinking Fund.. 1,164 5:497 1,164 2°77% 
Netint. on loans (incl. Deb.charges) 1,149 52077 1,560 5217; 
BALANCE FROM LAST ACCOUNT ...... -1338 | -372% -1,603 |-3827 
Do. AVAILABLE for DISTRIBUTION, &c == RO x x 
на" : ЧИНА СЛН ЫК И Жр 1,608 414675 1,370 3:264, 
ORDINARY DIVIDEND PAID............ 


% of TOTAL COSTS to GROSS REVENUE 
Expenditure per kilowatt capacity ... 
REVENUE PER KILOWATT CAPACITY 
Expenditure per 8-c.p. lamp capacity.. 
REVENUE PER 8-C.P. CAPACITY 
REVENUE PER 8-C.P. CONNECTED ... 
Price charged for lighting, per unit .., 
„ for power, per unit 
„ for public lighting 
REMARKS—a Over-expended. b Auditing, 


LEICESTER. 


Alternate-current transformer sub-stations, 


ELECTRICITY WORKS ACCOUNTS. 


Leicester Municipal Electric Supply Worka. 

The electricity works accounts, which form the 
subject of our analyses this week, are those of the 
working during 1896 and 1897 of the Leicester 
munieipal undertaking, which commenced supply 
December 19, 1894. At December 81, 1897, the 
total authorised capital stood at £76,467, out of 
which £42,748 in total had been borrowed, viz., 
£37,748 on Three per Cent. Redeemable Stock, 
£4,700 on Three per Cent. Debentures and £300 
on Two and Three-quarter per Cent. Debentures. 
The capital expenditure had, at the same date, 
amounted to £45,853, representing the low rate of 
£68 per kilowatt of generating plant in the station. 

A comparison of the data in our table for the 
two years referred to reveals the fact that good 
progress has been made not only as regards the 
extent of business done, but also in the matter of 
economy of working. Аз compared with 220 con- 
sumers, representing an equivalent of 16,864 8 c.p. 
lamps connected at the end of 1896, we find that at 
the end of 1897 there were 831 consumers and 
the equivalent of 28,757 8 c.p. lamps connected to 


the mains. Corresponding to an output in 1896 of 


169,668 units sold, there were 262,179 units sold in 
1897, being an increase of 54:5 per cent. 

The average total revenue obtained per unit was 
5:53d., of which about 4:994. was for electricity 
supply and 0-894d. represented the profit on sale of 
lamps and fittings. As compared with the previous 
year, the total costs for 1897 show a decrease of 
0:784. per unit; these at 3d., works costs at 
2:94d. and generating costs at 2:05d. were still 
above the average for stations of similar output ; 
however, the substantial reductions effected in these 
items are we hope but earnest of further economies 
in the working during 1898 and future years. 

A working profit of £2,758 was made, represent- 
ing 6:57 per cent. of the mean expended capital of 
tbe year. Out of this gross profit £1,164 was 
carried to the sinking fund which amounted to 
£8,741, and £1,360 was paid as interest on loans. 
The balance, or net profit for the year, of £234 
served to reduce the deficit of previous years' work- 
ing from £1,608 to £1,870. 

The following data respecting the working during 
1895 is of interest as a further index of the progress 
made. At December 31, 1895, the capital ex- 
pended was £33,080, the number of consumers 
was 183, and the equivalent 8 c.p. lamp connection 
10,184, "The output for the year (1895) was 77,797 
units sold, the total revenue £2,537, while the 
corresponding total costs were £1,857. 


A NEW ACCUMULATOR SWITCH. 


A useful form of accumulator regulating switch, 
designed to lessen the number of connections between 
the battery and the switchboard, is being manufactured 
at an electrical apparatus factory at Aarburg, Switzer- 
land. The principle of the switch, which is due to 
Messrs, Erlacher and Besso, is shown in the accom- 
panying diagram ; in the actual switch, however, the 
two dials are arranged one above the other, and the 
handles are interlocking. The diagram supposes 23 
regulating cells, but instead of 25 cables being required 
from the battery to the switchboard, 10 only are 
required. There are five cells whose terminals are 
brought to the switch, the other 18 cells being arranged 
in groups of six. If, as an example, 10 cells are to 
be cut out, the switch arm b of the dial B would be 
placed on the contact I, cutting out six cells, and 
the arm a of the dial A would be turned to the 
contact 4. The interlocking arrangement is such that 
the arm b is only moved when the arm a passes the 
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ition 5. Thus if at the beginning all the battery is in circuit, 
by amine the handle a the first five cells are successively switched 
out. The next step of the handle, however, simultaneously switches 
out the six cells of group I. and restores the first five cells to the 
circuit, the handle a having made half a revolution. In this way, 
merely by turning the handle which controls both dials, any 
number of cells from 0 to 23 can be switched out or in again. 
Resistances are interposed in the usual manner between the cell 
contacta to obviate short-circuit or total disconnection. 
Not only is there a considerable saving in cost by diminishing 
the number of conductors required, but it is stated, that owing to 
the diminished number of contacts and connecting thimbles, the 
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switch itself is cheaper than опе of the more common dealing 
with the same number of cells. We understand that the makers 


also supply a switch actuated by a motor through worm gearing, 
and arranged, if necessary, to act quite automatically. 
X 


p. ———M—M—5] 
INDUCTION TELEGRAPHY. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers, in connection 
with the Papers on induction telegraphy read by Dr. Oliver J. 
Lodge, Mr. Sydney Evershed and Mr. W.H. Preece (speakers 
who have returned their proofs revised being indicated by 
an asterisk: 


| December 8, 1898. 
. *Mr. W. Н. PREECE said that it was the first time be had listened to 
anybody else holding forth on this subject of wirelees telegraphy. It was 
now exactly 16 years since he first brought the subject before the British 
Association, and year after year, from 1882 to the present time, he had 
never failed to report to the British Association the experiments that he 
had made. Prof. Lodge had that evening explained his views and described 
his plans for earthing so ably that he (Mr. Preece) felt that the time had 
arrived when something should be done to test this mode of calling on a 
practical scale. The next day he wa: going to have the pleasure of an 
interview with Prof. Lodge, and he hoped they would come to some decision 
to give this system a practical trial. 
December 22, 1898. | 

*Mr. SYDNEY EVERSHED said that if induction telegraphy ever 
came into practical use it would not be to replace or to displace 
wire telegraphy. It would be for use where a wire or cable could 
not possibly be laid, and, therefore, it amounted to a matter of cost, and 
his Paper was rather prepared from that point of view. In order to 
arrive at the cost they must consider three items—(1) the arrangement of 
the circuits, (2) the arrangement of the transmitting device and the 
manner they were to obtain the power and the amount, and (3) the 
receiving devices—the moet important of all. The most important thing 
to know about this third item was what power did it take to work them, 
because there was only a very limited amount of power which could 
possibly be received in a secondary circuit at a distance, and that amount 
must suffice for working an indicator. He was very glad to see that Dr. 
Lodge supported the arrangement which, from the very first, he had advocated, 
viz., that the circuits should be laid in the plane of the earth with their 
magnetic axes vertical. The very first induction telegraph that he 
had worked out was in 1892 effecting communication with a light vessel. 


His idea had been to communicate with all the light vessels round the. 


Kentish coast by laying a circuit completely round the county of Kent. 
He found, as would 1 be expected, that the cost was absolutely 
prohibitive unless they had the means of employing an immense amount 


of power. He then devised a means for communicating with 
the North Sand Head light vessel, reſerred to in his Paper. Dr: Lodge 
had stated that the sea would not hade much absorbing influence, but it 
did have a very considerable influence; even with so low a frequency as 
16, the sea caused an absorption of nearly 40 per cent. But even had the sea 
been absent, the iron of the ship would have been a fatal bar. The total 
abeorption amounted to 97 per cent., and he considered the experiment 
absolutely conclusive. When they came to telegraphy on land the matter 
was rather different, because, so far as they knew, the earth was a very 
poor conductor. If its specific resistance was high enough, telegraphy 
could without doubt be carried on by means of magnetic induction. 
He noticed that Dr. Lodge had hesitated whether to take the electro- 
motive force or the current in designing the circuits. Price would 
depend very much upon the power. Turning to the transmitting 
devices he said they could use interrupters. They gave trouble from 
sparking, but this could be got over to some extent by using a condenser. 
Another arrangement was the one which Dr. Lodge had described, 
viz., an alternator, and a condenser in order. to bring the current into ste 
with the electromotive force, and get the power factor up to unity if 
ible. However, it was his opinion that if the difficulty of a suitable 
indicator could be overcome, there was little difficulty in providing 
a Proper transmitting appaaatus. Now he came to the receivers, 
and as these had to detect alternate currents, it was probable that 
in every case they would be vibratory instruments. Although at 
present, in the case of a telephone, they were unable to measure the 
amplitude and the power, they could measure the minimum ampere 
turns on the coils necessary to produce an audible note. Mr. Cox 
and himself had measured this at Woodfield works some years ago, together 
with Mr. Gavey and Mr. Kempe, of the Post Office, and they all with 
each other. No doubt the human ear varied from time to time, but under 
the same conditions four average men had heard just about the same faint 
note. He bad compared his result with that of Lord Rayleigh for a similar 
type of telephone. Lord Rayleigh had said that 1°6 milliampere turns of 

ternate current іп the telephone made a clearly audible sound (038 milli- 
корав turns just audible). Mr. Gavey, Mr. Kempe, Мг. Cox and himself 
had been able to hear 14 milliampere turns, distinctly enough for 
signalling, and they could hear quite distinctly with half that amount, so 
that they did not differ very greatly from Lord Rayleigh. However, he 
would not go into the theory of the telephone, because he thought there 
would be great trouble in working at anything like a frequency of 400 over 
great distances, in consequence of the absorption. He had been working 
at a system operating at something below 50 periods, and the only relay he 
had been able to devise up to the present was one for calling attention. 
At present it only rang а bell for calling attention, but something on these 
lines would ultimately be brought out for giving Morse signals. The com- 
plete theory of this relay and a statement of the power it required were 
given in the Paper. This instrument had been designed to work on boardalight 
vessel—a very difficult position. He had made the rectangles on the twin 
system in order that any ordinary shaking should not produce an acci- 
dental close of the circuit. If a blow was given to the relay, the rectangles 
were started in the same phase and did not come into contact ; but the 
moment an electrical disturbance came into the coils they were vibrated in 
opposite phases and came into contact. This proved to be a very valuable 
feature. As Dr. had mentioned in his Paper, this relay was in use 
satisfactorily at Lavernock and Flat Holm. Dr. Lodge had stated, how- 
ever, that the result had been obtained at the expense of a good deal of 
power. So far as he could make out, Dr. Lodge himself was now using 
from 500 to 900 watts in the primary in connection with bis transmission 
between the Liverpool College and his house, whereas they only used 120 
watts in his (Mr. Evershed’s) call. Possibly Dr. Lodge was judging from the 
size of the alternators at Lavernock and Flat Holm, but, as a matterof fact, 
these were far too large for the job. Thecurrent there was only 8 amperee, 
and the resistance less than 2 ohms. The rectangles in his relay would 
work with but тд; of an erg per second against 42 ergs for a tuning 
fork. Many questions had been raised as to whether Mr. Preece's system 
was due to induction or to leskage. Why did not the people who raised the 
question measure the 1 ? Inthe spring of this year Mr. Gavey and bim- 
self, among other things, measured the leakage at Lavernock, which, to their 
astonishment, was very great. with continuous currente, but with alternate 
currents the leakage fell off rapidly as the frequency increased. 
Referring to Dr. Lodge’s experiments at the previous meeting he asked 
him how much current, or how moy ergs per second it took to get audible 
sounds from the last telephone of the series in his experiment. In con- 
clusion, he stated that throughout, the whole of his work on this subject, 
he had been assisted in every possible way by the Post Office, and he could 
practically have done nothing without this help; with it he hoped to be 
able to do something to clear up definitely this question of absorption. 

* Mr. W. H. PREECE informed the meeting that the work the Post Office 
bad done during the past 16 years, and which he had summarised in his 
Paper, had been purely and absolutely experimental. He showed to tbe 
meeting a similar apparatus to the one working between Lavernock and 
Flat Holm, and operated it successfully. 

*Dr. FLEMING considered that the time had hardly arrived for a com- 
plete classification of methods of space telegraphy, but, leaving out of 
account certain methods such as Zickler’s, perhaps in an embryonic con- 
dition ; and, omitting the cases of mere conduction through soil or water 
which were not space telegraphy at all, it was clear they were in posses- 
sion of two distinct practical methods which he ventured to denominate 
the closed circuit and open-circuit systems respectively. The method 
devised by Mr. Preece and elaborated by Dr. Lodge virtually consisted in 
the construction of a gigantic air core alternating-current transformer, 
the coils of which might be several miles apart. Dr. Lodge then very 
ingeniously took advantage of the resonance effect, well known in connec- 
tion with alternating-current transformers when worked on long concentric 
cables, to exalt the secondary electromotive force. The open circuit 


^ THE ELECTRICIAN, JANUARY 20, 1899. 


448 


system, brought into notice chiefly by the interesting experiments of Signor 
Marconi, consisted in the creation of alternating currents of very high 
‚ frequency in а straight (generally vertical) rod or wire. The disturbance 
sent off in the form of an electromagnetic wave created at distant places 
along a certain line a periodic electric force parallel to the primary con- 
: ductor and a magnetic force at right angles, and the effect in a parallel 
open secondary circuit placed in the proper position was detected by a 
Branly detector inserted in it. One terminal of the induction coil and of 
the coherer or receiver was earthed. Dr. Lodge had euggested that the 
action of the receiver depended, at least in part, on “electric 
jerks” received through the earth. Dr. Fleming remarked that he 
had been led by some little study of the Branly detector to the con- 
clusion that it responded to a certain maximum electromotive force, the 
metallic filings passing from a condition of nearly perfect non-conductibility 
to & high degree of conductibility, when the mass was submitted to a certain 
critical or breaking down electromotive force. Hence, when the coherer 
was in connection with a long metallic rod, placed in a space through 
which electric waves were travelling, so that the rod was parallel to the 
electric force arriving there, the rod integrated the electric force along its 
length into electromotive force.. Accordingly, if the electric force was 
feeble, but the rod very long, the critical electromotive force might yet be 
reached. In the closed coil system of space telegraphy it was necessary 
for the secondary coil axis to be parallel to the magnetic force at its 
: locality. In the open circuit system it was necessary for the secondary or 
receiving rod to be parallel to the electric force. Dr. Fleming illustrated 
. the above fact by an experiment. From one corner of the hall electric 
waves were gent out in the customary manner by an induction coil and 
. spark balls, On the table he had a Branly detector connected with a 
relay, battery and electric bell, in the usual way. The coherer was 
inserted in the gap between two long receiving rods pluced in one line. 
When the rode were hell parallel to the electric force produced at the 
receiving station, the bell rang out loudly ; when the rods were held at 
right angles to it, the. bell nearly ceased to ring. Dr. Fleming then 
described an experiment he had recently made in Regent’s Park, 
on the absorptive power of water for electromagnetic disturbances. 
A long copper wire, one-eighth of a mile long, was laid down 
in the lake, and one end of it was attached to the spark-ball 
terminal of an 8in. induction coil. The other end was attached 
to one terminal of the coherer in the above-mentioned bell apparatus. 
Under these circumstances no electromagnetic impulses could be caused 
to travel along the wire, although when the wire was lifted out on to the 
dry ground the waves travelled along it freely, and caused the electric bell 
toring. This experiment indicated the impracticability of the suggestion 
to employ the coherer or Branly detector as a relay for submarine tele- 
graphy through bare wires, a,suggestion which had already even found ite 
way into patent specifications. Dr. Fleming added an expression of 
opinion that in none of the practical Hertz wave telegraphy as yet carried 
out is there any true electric resonance effect. Before that could be 
achieved it would be necessary to possess a transmitter which would not 
merely create irregular or intermittent impulses in the ether, but would 
establish continuous uniform wave disturbance of high amplitude and 
small wave-length. 

Major-General WEBBER called attention tothe following words spoken by 
Mr. Willoughby Smith on the 23rd March, 1882, in the diecussion on Prof. 
Dolbear’s Paper, On the Development of a New Telephone System :-— 
“I was prepared to have shown that by placing a flat spiral of fine silk- 
covered wire in the centre of this room, the spiral being connected to a 
suitable transmitter and battery, that every person present possessing a 
telephone would have been able to have heard whatever sound was 
influencing the transmitter, although the telephones were in no way 
attached to the circuit.” He believed this remark had induced many, 
including himeelf, to investigate this very interesting subject. 

“Мг. C. S. WHITEHEAD said that Dr. Lodge had raised the question as 
to whether certain of his equations applied when the frequency was as low 
as 500. Asamatter of fact, his equations were, with a certain assumption, 
directly. derived from Maxwell’s equations ; hence, Dr. Lodge’s objection 
must refer either to the assumption cr to Maxwell's equations. His 
assumption was that the polarieation current could be neglected, since the 
frequency was only 300, and not comparable with that of light. This, he 
contended, was justifiable. As to whether Maxwell’s equations applied, he 
referred Dr. Lodge to the books of Prof. J. J. Thomaon, Dr. Hertz and 
Oliver Heaviside, in which, as wellas in many other electrical Papers, 
they all started by ueing Maxwell's equations. If Maxwell's equations 
were not true, where were the ones which should be used instead! 

*Sir HENRY MANCE suggested to those who were working on this 
subject, that instead of simply breaking and making the vibration in order 
to get signals, they should alter the note of the vibration, a method which 
he thought would enable them to get a far greater sensibility. Asa case 
in point, some thirty years ago he had to deal with a line in which the 
working broke down regularly every night until they introduced fluid 
insulators. One of the instruments had the make and break mechanism 
of an old bell in circuit, and there was а slight hum, from which he could, 
by the alterations in the note, distinctly read the signals transmitted from 
the other end of the line, 400 miles distant, although no current whatever 
could be observed on the galvanometer. . н 

Mr. A. К. SENNETT was disappointed to hear Mr. Evershed throw 
considerable damper upon the question of the connection of lightehips and 
the mainland by wireless telegraphy simply on the score of expense. The 
English people were proud of their maritime supremacy, and he did not 
think they ought to be daunted by either electrical or financial difficulties. 
Mr. Wimshurst had suggested to him that what might be called an induc- 
tion swivel should be inserted in the cable connecting a lightahip and the 
shore. The Trinity House authorities ought to try such a simple thing. 
He had made experiments in transmitting vibration through the water, 
and was strongly of the opinion that no electrical current or influence was 


necessary. If they transmitted sounds through the water by means of an 
electrically-driven siren, it was simply surprising how many miles they 
could hear it. Experiments had been made last century the whole length 
of Lake Geneva (48 miles) and it seemed to him that all they had to do 
was to devise a sensitive receiving instrument and tune it with the note 
they were transmitting through the water. He had made such an instru- 
ment, and found it very sensitive. He had first of all taken a membranous 
diaphragm and put it in the mouth of a Helmboltz resonator, and to the 
diaphragm had connected a microphone. The secondary of the induction 
coil went to a telephone magnet, and this was mounted in front of a 
similar diaphragm and resonator to the first. Hehad found it advisable to 
put the first diaphragm at an angle of 60deg. This first diaphragm was not 
fitted as in an ordiuary telephone, but could be tuned as the skin of a 
kettle-drum. A Helmholtz resonator, as they were aware, was provided 
with a slider and by pushing this slider in and out they could get this 
diaphragm tuned to the greatest possible sensibility. He contended that if 
they were to put an arrangement of this kind on a lightship, and transmit 
from the nearest harbour, say 20 or 30 miles away, the vibrations from a 
bell or siren, the sound would be heard quite distinctly. Dr. Lodge had 
demonstrated the characteristic sound which they all recognised in a tele- 
phone, and which was very troublesome. To find a way of getting over it 
it was only necessary to consider the construction of the human ear. First 
of all, in the human ear an oval diaphragm was made use of. Secondly, 
there was glued, as it were, to the back of that diaphragm a bone at a 
certain angle. This prevented the diaphragm from having more than two 
radii of the same length, and the consequence was that it practically had 
no fundamental note. If the ear could speak instead of listen, it would 
naturally have no intrinsic Klangfarbe or note of its own; therefore, if 
Dr. Lodge put the magnet of his last telephone in the same position as the 
bone in the ear and constructed a diaphragm after the manner of the 
human ear, he would considerably diminish the characteristic or nose sound. 

*Prof. W. E. AYRTON thought it possible that the members present 
may not have appreciated the importance of the investigation to which 
Mr. Whitehead had referred. Some three years ago, when Mr. Evershed 
had made such an extremely sensitive call as the one he had exhibited that 
evening, he did not know what sized piece of copper to put between the 
primary and secondary coils to represent the sea in his experiments. He 
(Prof. Ayrton) had entered into a correspondence with Mr. Oliver Heaviside 
on the subject, who was of the opinion that the absorption of the sea 
would not be a sufficient justification for Mr. Evershed not to try his 
system practically. Mr. Whitehead, who was then a pupil of Prof. 
Ayrton's, had, at his instigation, taken up the matter mathematically, 
and: had shown his resulta to Prof. Ayrton before bringing them 
before the Physical Society. He (the speaker) was, therefore, to an 
extent, responsible for the basis of the calculations. .Now, if that 
calculation was wrong in principle, hé would be extremely obliged if 
Dr. Lodge would point out why it was wrong. If Maxwell's equations 
did not hold good he should like to know what equations did. So far аз he 
remembered, the discussion on Mr. Whitehead's Paper, as reported in the 
Proceedings of the Physical Society, consisted chiefly in a long communi- 
cation from Mr. Oliver Heaviside, in which the only point .he objected to 
was the conductivity of sea water. But, thanks to Mr. Heaviside's kind- 
nes3 and interest in the subject, another method of attackiog the problem 
was suggested, which, however, he (Prof. Ayrton) need not enter into then. 
Therefore, up to the time that Dr. Lodge had read his interesting Paper a 
fortnight ago, he (Prof. Ayrton) had been under the impression that the 
equations were correct. It was important to know whether, in 20 metres 
of sea water, there was an absorption of something like 79 per cent. If 
that were a fact, it seemed almost hopeless to continue the method which 
Mr. Evershed had tried for calling attention by actiog inductively through 
such thicknezses of zea water. If, on the other hand, the fundamental 
equations were wrong, he had no doubt that Mr. Whitehead would attack 
the problem again and see what he could get. Since the last meeting Mr. 
Whitehead had brought him another investigation which he had made on 
the absorption between coil and coil laid flat on the land. This had been 
based on the same equations of Maxwell, and until they were sure about 
the accuracy or inaccuracy of these equations he would not suggest that 
Mr. Whitehead should publish the results of this new investigation. He 
gathered from Mr. Everahed's Paper that it only took ,,';;th of an 
erg per second to work one of his relaya, so that 10,000 million of his 
relays could bs worked with one watt. Would Dr. Lodge tell them what 
power had to be given to the first telephone of his train of telephones ~ 
was it more or less than this ? 

*Dr. OLIVER LODGE (replying to the discussion as far as it had gone 


that evening) said that he had been unaware of what Mr. Evershed had 


been doing, but he was very glad that he had now published it. He never 
intended to suggest that space telegraphy would displace wire telegraphy 
as Mr. Everahed had seemed to think. He had always said that when- 
ever they could lay a wire it was better to do во. There were cases, рег- 
haps, such as newspaper intelligence when they wanted to shout it all over 
the country, but even then he did not think Mr. Preece would like them 
to do it by induction telegraphy, because it would disturb the telephones. 
But perhaps Mr. Preece did not care whether they were disturbed 
or not. So far as he had had it working at Liverpool, his call had 
taken more power at the sending end than Mr. Everahed's, but nothing 
like that amount was necessary with a long base-wire or with 
the receiving apparatus he had shown. From the results of bis experi- 
ments in his laboratory he felt/ convinced that the power that was used 
for getting an audible sound —which was quite a small power— would be 
quite sufficient to work the call with his maguifying arrangement. 
He could not answer the question at once as to how many ergs 
were required to work the first telephone, but could only say that it 
was much less than was required to work an ordinary telephone. He would 
endeavour to supply the figure ut the next meeting. The speed of signalling 
by a tuning fork might have been expected to be rather slow; but using a 
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frequency of 300 or 400 persecond, as fast as an operator worked the key, the 
telephone responded. He had slightly modified his tuning fork arrangement 
by making the upper prong of the fork carry the screw and the lower prong 
carry the carbon. Therefore, when the fork vibrated properly, the micro- 
phone was put into action ; but any small jarring of the fork, as a whole, 
did not affect the apparatus. Не did not wholly agree with Prof. Fleming's 
remarks as to the uselessness of an earthed wire. He had made some experi- 
ments with an earthed wire or gas pipe by sending an electrical “ jerk ” or 
rapid rise of potential through it, and had been surprised at the immense 
distance at which a coherer could feel the effect of this current. If the 
wire was very clean, no doubt it did not go so far; but what they meant by 
bare wire was a roughly and imperfectly insulated one, and with such a 
wire he believed, by the method of “jerks” on the coherer, a good deal 
more could be done than Dr. Fleming's remarks would lead them to 
believe. It was not necessary to put the coil at the bottom of the sea, in 
signalling to lightships electromagnetically. It should be kept in the dry, 
and the absorption of the sea water would then have less effect. He 
was anxious to remove the misapprehension into which Mr. Whitehead 
seemed to have fallen. He had not meant to convey that Mr. Whitehead 
was wrong, but that these were discrepancies between the calculations of 
different mathematicians. His feeling was that the theory as given by 
Maxwell could not apply to all frequencies. In the problem of the trans- 
mission of light through a partial conductor, the absorption of energy 
comes out independent of the frequency, yet they knew experimentally that 
conductors were not equally opaque to waves of every length. Then there 
was another problem, as to the effect of the earth near but not between 
a pair of induction circuits; this was a matter for mathematicians, 
and last week he had written to Prof. J. J. Thomson suggesting this 
problem to him. Just as he came to the meeting that evening he had had 
а letter from Prof. Thomson saying that he had got a solution, but that he 
had not yet reduced it to arithmetic. 
January 12, 1899. 

Mr. SYDNEY EVERSHED corrected his statement made in his Paper 
that he had been appalled by the large size of the condenser necessary, 
consequent on the large self. induction of the circuit, in connection with 
his scheme for laying a circuit round the county of Kent, in order to effect 
communication with the lightships round the coast by means of an induc- 
tion telegraph. He intended fo say that, in consequence of the low fre- 
quency at which his apparatus was intended to work, the size of the 
condenser was necessarily large. Of course, the larger the aelf-induction the 
smaller the capacity of the condenser. The reason that the circuit required 
such a large condenser was that he proposed to work at a frequency of 12 
periods per second. 

*Dr. O. J. LODGE asked Mr. Evershed to correct another statement of 
his, viz., that his relay at Lavernock took less power than was required for 
the telephone. In other words, that a telephone, working at 400 periods 
per second, had 600 times the power applied to it it would get at 16 
periods, meaning that the power varied as the square of the frequency, 
but this was ignoring the eelf-induction of the line altogether. The pL 
term was 10 times as great as the resistance term in the Lavernock line 
wire at 400 frequency. Working at 16 periods per second, on the other 
hand, r could stand alone as the denominator. He had been asked last 
time as to the power necessary to work his magnifying telephone— the first 
of the series. He had had a determination made, and had found that the 
current required was about a micro-ampere in a circuit of an ohm resistance ; 
one millionth of a millionth of a watt was sufficient to give an audible 
signal. The magnifying telephone was in fact about 30 times as sensitive 
as an ordinary telephone, and that was without taking any precautions 
whatever; probably with care it could be made more so. But in Mr. 
Evershed’s relay there was a visible motion of the ‘rectangle, the wire 
actually moved in a magnetic field, and, therefore, they got a back electro- 
motive force. In his system it was merely necessary to vary the pressure 
on the carbon—there was probably no back electromotive force to speak 
of. All that the signalling current had to do was, as it were, to pulla 
trigger, thereby throwing fresh energy into the circuit from the local 
batteries, and the resulting energy from the final telephone bore no 
necessary relation to the current in the circuit that pulled the trigger. 
As to the opacity of sea-water, he had got to the bottom of this and 
realised a sort of reconciliation between Clerk Maxwell's calculations and 
those of Mr. Whitehead. It turned out that both were right, but that 
both referred to different cases. They were both extremes, and if either 
was wrong in its application it appeared to be Maxwell. Maxwell dealt with 
gold leaf, and got а transparency less than experiment gave. But Mr. 
Heaviside had, in 1887, published a more general theory which included both 
these extremes, and this had reconciled the whole thing. He proposed to 
say something about that at a meeting of the Physical Society on Feb. 10th. 
He would ask Mr. Evershed if in his experiments on the Goodwin Sands 
the ship was of iron, if the cable was inside the ship, and if the primary 
cable at the bottom of the sea was sheathed in iron. If these things 
were во, no further explanation was needed as to the failure of the 
experiment. He made some experiments himself about six months ago on 
the effect of neighbouring conductors near the primary coil. A sheet of 
copper produced а great effect, as they might expect ; a sheet of tin 
foil produced very little, and a pan of dilute acid produced no appreciable 
effect, hence he had thought it likely that liquid conductors need not 
very much be taken ioto account. Prof. J. J. Thomson’s solution 
of the effect of the earth, which he mentioned last time, was very 
complicated, but it appeared from it that the earth might almost as 
well be taken as & perfect conductor, in which case it would not do to 
work with horizontal coils. Looking at the subject from an elementary 
point of view the horizontal coil above the earth’s surface induced an 
image below the earth's surface, the current through which would be in 
opposite phase to the upper one, so that at a distance the effect would 
hardly be felt. Mr. Preece would no doubt be glad to hear that he was 
coming round to the opinion that vertical coils might, after all, be the 


better. Prof. J. J. Thomson had also calculated the effect of vertical coils. 
If they set up coils vertical to the earth then the conductivity of the earth, 
instead of hindering, actually helped. "Thinking of the matter in the 
image way, the image of a vertical coil will be in the same phase as itself. 
He thought vertical coils would be especially good for ship signalling. 
It had always been a difficult matter to put effective horizontal coi 
on board a metal ship. Mr. Preece had urged that the best way was to 
arrange to have the circuit spanning the masts and then use earth 
plates, and that thus they would get the advantage of earth tapping as 
wellas induction. The disadvantage, however, of a ship fitted up in this 
way was, that while it could signal broadside on, it could not signal end 
on. Sir Henry Mance had suggested signalling by two notes; he had 
evidently meant a system of dots and dashes or right and left signals 
between two bells, but the following would be more practicable. Suppose 
a ship was trying to enter a harbour in a fog. On either side of this harbour 
let there be signalling stations, each with apparatus tuned to a different 
note, while on board the ship there was apparatus tuned to both these 
notes. They would hear a musical interval when coming in straight, but 
if they were to turn the ship a bit they would hear one note increase and 
the other decrease and when it got exactly end on, one note would stop 
and the other be heard at a maximum. Then swing the ship till it could 
hear only the other note. By this means he thought it could take ite 
bearings and find out exactly where it was. With horizontal coils this 
could not be done. He was much obliged to Mr. Preece for the promised 
help of the Post Office, for he felt that by working in conjunction with the 
Government some good work could be done. It now only required a little 
friendly co-operation and the absence of rivalry to put the matter on a 
sound basis. 

* Mr. W. P. GRANVILLE emphasised the practical side of the question, 
because he thought it was well for electrical engineers to have some idea 
of the difficulties that would probably arise in the practical application of 
wireless telegraphy. First, however, he would like to say something of 
the work of the late Mr. Willoughby Smith, who had already been referred 
to at the last meeting by Major-Gen. Webber. On the occasion of his 
inaugural address, in 1883, Mr. Smith had described a large number of 
experiments made by him ou magnetic induction, and the speaker exhibited 
and explained some of the original diagrams Mr. Willoughby Smith had 
used on that occasion. Mr. Smith had suggested, at that time, the uee of 
magnetic induction as a means of telegraphing with trains in motion, and 
also for other purposes where ordinary telegraphy could not be utilised. 
The idea had not been very well received at the meeting, but times 
had changed since then. During the last 10 yeers Mr. Willoughby 
Stathan Smith and bimself had had the task before them of devising 
some method which would be suitable for telegraphing to those places, 
which would be impracticable by ordinary means, such as outlying 
rock lighthouses, and they had made a large number of experimenta in 
the laboratory, and also at the Needles Lighthouse in Alum Bay. 
The results were such that they had since devised a system which, in 
conjunction with the Royal Commission on lighthouse communication, 
had been established at the Fastnet lighthouse. The tower of the light- 
house was built of boiler plate, although it was lined with brick, and 
everything around it was of & conducting nature. In fact, the rock 
itself was the only non-conducting body for eight miles round. It was 
very clear that ina case of this sort it was abaolutely impossible to employ 
the methods they had heard explained in the Papers. They heard about 
the installation at Flat Holm which required a circuit base of something 
like a quarter of a mile, but here was a case where no base was available. 
Then they came to the case suggested by Mr. Evershed of a coil. But 
a coil would never last in the rough sea around the lighthouse. They 
laid & cable and anchored the end in 12 fathoms of water in the near 
vicinity of the rock, and by sea leakage they picked up the shunt current 
from the rock, and, by means of a suspended coil galvanometer, they 
effected communication. They were still in а more or less temporary 
condition, although daily messages were exchanged by the lightkeepers 
with the shore. The rock was of granite hardness, and they had taken 
about four months to cut a chase down the side of the rock to lay one of 
the earth lines in, and yet it was washed out soon afterwards. So the 
object had been accomplished by drilling down through the rock with a 
diamond dril. Coming to the Papers he drew attention to the statement 
made by Dr. Lodge that the whole matter, whether wireless telegraphy 
was aided by induction or conduction, might be aettled by experiments, 
but that in certain cases such experiments would be absurd. Was that 
necessarily so? If they had one coil with no eartb, was it absurd to 
consider that another coil with an earth on would not possibly pick up the 
current by conduction? Was it not true that the inducing coil would 
induce currents in the earth which would be picked up by any earthed 
conductor? Mr. Preece had mentioned in bis Paper an experiment in 
which he first took a length of wire, put it on poles and used it as his 
sending circuit, and secondly had employed a sending circuit of the same 
amount of wire made up into a coil, and had found the first form better. 
In the former case, no doubt, Mr. Preece got the benefit of earth 
leakage, and after the resulta of his own experience he had come to the 
conclusion that whether using Hertzian waves, the coil system or the 
system at Lavernock, mother earth did affe:t the results very largely. 

* Captain BRETT regretted that Dr. Lodge appeared to have discarded 
Hertzian wave telegraphy. Mr. Evershed had pointed out that the elec- 
tromagnetic method possessed, as it certainly did, the advantage that 
calculation was easier. On the other hand, the wave method possessed the 
enormous advantage that experiment was coneiderably easier. It was a 
case of experimenting with a vertical wire in the wave method against 
transporting tons of copper in the magnetic induction system. He did not 
think the statement in Dr. Lodge's Paper, that Mr. Preece’s system at 
Lavernock was the only one in actual regular work, could be quite accepted, 
as Mr. Marconi had for nearly 12 months been exchanging messages 
between Alum Day and Bournemouth, a distance of 18 miles, which was 
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nearly six times as far as the existing installation between Lavernock and 
Flat Holm. The excellence of the messages received over this 18 miles had 
to be seen to be believed. Also, by Mr. Marconi’s method, the problem of 
communication between lightship and shore had been solved, as the 
Goodwin lightship had been in uninterrupted communication, since last 
Christmas Eve, with the South Foreland lighthouse, a distance of 
over 12 miles. Some of the messages were transmitted during ve 
rough weather, on one occasion when all Channel traffic was stopped. 
On this occasion, whenever the assistant operating the apparatus on 
the lightship was hors de combat, one of the seamen, who had a 
slight knowledge of the Morse alphabet, had maintained the communi- 
cation sufficiently well. Iron masts and wire stays did not make any 
difference to the clearness of the messages, a fact which he thought would 
be interesting to the previous speaker on the boiler plate lighthouse. 
Another interesting item was the fact that the alternators on the South 
Foreland lighthouse did not affect the system even when the vertical wire 
was brought to within one inch of the alternator circuit, and also the 
telephones in the same building were quite unaffected. He thought the 
speed of the signals of secondary importance. Space telegraphy was not 
coming to replace telegraphy by wires ; it was to facilitate communication 
where it was not previously possible, and people would not grumble 
because the rate of signalling was slower. With regard to Dr. Lodge’s 
statement, that earth conduction played a considerable part in coherer 
signalling, he said that Mr. Marconi had made an experiment during the 
week on that point, and on the earth connection of the receiver being 
removed during the receipt of a message, the latter was not interrupted 
in the slightest. If any change took place it was that the signals were 
rather more powerful than before. He did not think that earth connection 
was a necessity of the receiver. It was а necessity to the transmitter for 
the reason that it seemed to assist in converting the long flaming spark 
into an oscillating one. 

*Mr. DANE SINCLAIR said that the word “earth” had been referred 
to as a common quantity, that was to say, it seemed to have been taken 
for granted that the earth behaved at the different places on its surface in 
a constant manner. From a very long experience of using the earth in a 
practical way, he found that it varied very much indeed. In practice it 
would be found that where they were at about the level of the sea with a 
sandy soil it was almost impossible to get anything like a good earth, while 
with a clay soil it was almost impossible not to get a good earth. Another 
point was that to get ап earth for two points 50, 60 or 100 miles apart was 
an easy matter, but to do this for two points, say, half-a-mile apart, was 
another matteraltogether. With regard to the stepping up of the receiver 
in Dr. Lodge's series of telephones, he thought that it they could get a 
step-up motion in the reverse way they would have a relay, which for 
ordinary telephone work would have an immense importance indeed. 
Perhaps Dr. Lodge had considered it from that point of view. 

*Mr. A. C. BROWN thought that right through the discussion it had 
been well brought out that a low frequency was much the best for transmit- 
ting energy, but that a high frequency was better for affecting the most 
sensitive receivers which were in existence, viz., a telephone or a eoherer. 
Up to the present, however, it had been the custom to use the frequency 
which was best adapted to operate the receiver, without refereuce as to 
whether or no it was the best frequency for transmitting the energy across 
the space. It did not seem to have occurred to anyone that it might be 
possible to use both these advantages, viz., that it might be possible to 
transmit the energy at a low frequency and still retain the advantage of 
having the receiver affected by the frequency best adapted to operate that; 
in other words, to split up the received current in these induction tele- 
graphs. Probably this explained the reason why Dr. Fleming had failed 
. to get his signals through a bare wire submerged in water. No doubt he had 
transmitted his waves at the very rapid rate usual with such apparatus. 
If Mr. Preece would take his rapid make-and-break out of the primary 
circuit at Lavernock and put it into the receiving circuit he thought he 
would obtain still better results, or could overcome a greater distance, 
provided that no current was produced in the receiving circuit from the 
eurrent used locally to operate the make-and-break. 

Dr. О. J. LODGE, replying to Mr. Granville's criticism of his statement 
that experiment was absurd, said that if he used these words he wished to 
withdraw them. Experiment was never absurd. He only meant to say 
that he did not expect earth conduction to have any effect i£ either oue of 
the coils was perfectly insulated. At the same time, he would not deny 
Mr. Granville’s assertion that if only one of the coils was earthed the earth 
might have some effect. He was much interested in Mr. Granville's state- 
ments and photographs about the Fastnet lighthouse. As to his adhering 
to the subject of his paper, and not diverging on to the cognate subject of 
telegraphy by means of Hertzian waves, he had been told that Mr. Marconi 
was down to read a Paper before them this year, and the subject could 
be discussed then. He had not forsaken it, however, and was continually 
making experiments, though not on a large scale. Mr. Marconi had much 
better facilities than he had, and was evidently doing very good work. 
With regard to the earth connection being of no use for the receiving 
system, he should be the last to deny that the coherer could be affected 
direct by Hertz waves, but he knew it could also be affected by pulses 
coming through the earth. Mr. Sinclair had mentioned that it was more 
difficult to get earths for small distances than for long ones. It was 
perhaps not generally known that the resistance of a sphere like the 
earth was independent of distance. If two small spherical electrodes were 
introduced in the skin of a sphere, then, whether they were close together 
or separated by a large distance, the resistance was the same theoretically. 
Naturally, in a Jine a thousand miles long the resistance of the earth 
seemed smaller than with a shorter length. 

Mr. SYDNEY EVERSHED, in reply to the discussion, said he did not 
see that the second correction to his Paper that Dr. Lodge had referred to 
was necessary. If his statement, that there were 600 timmes the amount of 
current available for working a telephone at 400 periods than there was 


for his relay at 16 periods, was not qualified, it would be absurd, but if they 
looked at equation 4, which was really the foundation of his Paper, they 
would find it distinctly stated that the equation referred to that condition 
in which the electromotive force and the current were brought into 
phase. The statement with regard to the power did not relate to Laver- 
nock in any way whatever. It was not a part of the Paper that was 
referring to these experiments, but was a plain statement of the truth that 
when they had no self-induction, or had neutralised it, and brought the 
electromotive force into step with the current, the power at 400 periods 
was 625 times as great as it was at 16 periods per second. He was glad 
that Dr. Lodge had given them particulars of the power used in his tele- 
phone, but unfortunately he had only given them the C?R losses, and had 
omitted the most important factor of all, viz., the back electromotive 
force due to the motion of the diaphragm. What he wovld have to do 
was to raise the electromotive force of the telephone, either by re- winding 
it or by raising its field, until he made the back electromotive force 
equal to one-half the impressed electromotive force. He would then get 
the maximum activity. At present he was not doing himself justice. In 
reply to Dr. Lodge's queries, the Great Sandhead lightship was built of iron, 
he had put the coil inside the ship, and the primary cable was armoured. 
The latter had been absolutely unavoidable, as otherwise the cable would 
not have lasted a week. He felt perfectly confident that the armouring of 
& cable must necessarily cut off all induction at 400 periods. He had 
measured the resistance of the armouring, and calculated the inductive 
effect of it, and found that at 16 periods per second the absorption was 
10 per cent. He had made a great many experiments on absorption, but 
must confess they were entirely fallacious. If they reduced the size of the 
circuit, they must at the saine time increase the specific resistance of their 
absorbing medium, and the increase in the specific conductivity must be as 
the square of the scale of the model. When he made his experiments with 
models, he found that by having a cable ring about a foot in diamete for a 
lightship, he had to use zinc for his sea. Mr. Whitehead, Dr. Lodge, Mr. 
Heaviside and Maxwell were all apparently at loggerheads as to how much 
absorption there would be in any given case. Well,he measured the absorption 
of this sheet of zinc and compared it with Mr. Whitehead's formula. Mr. 
Whitehead’s figure for the particular piece of zinc that he measured was 38 
per cent., while his figure (the speakers) was 27 per cent. Such a difference 
in a matter of this kind was of no moment whatever. Itshowed that Mr. White- 
head was on the right track andit gavethem an ideaof the absorption. If they 
had taken one of Maxwell's formule they would have arrived at a wholly 
wrong result, because p was given at the top of the fraction instead of at 
the bottom. Mr. Sennett made some interesting remarks on Mr. Wims- 
hurst’s ingenious scheme for communicating with a lightship by means of 
an induction coil, the primary and secondary parts being the two parts of 
a swivel, and had wondered why such a thing had never been tried. No 
such apparatus put into sea stormy would last more than a few days. Since 
last meeting it seemed that Dr. Lodge had abandoned horizontal coils and 
left him apparently the sole possessor of them. The question of vertical 
coils on ships was one which ought to be worked out; it was appa- 
rently the only one that would ever work, but the ingenious 
manner in which Dr. Lodge suggested that a ship would be able to find 
its bearings was one which he thought likely to break down at the critical 
moment. In reply to Captain Brett he did not regard induction telegraphy 
asa thing that would be applicable everywhere ; the simplicity of the 
Hertzian wave syatem was an immense advantage. But what the cost 
was, or the expenditure of energy, nobody had ever seemed to trouble 
about. Mr. Brown seemed to have misunderstood the point of the speaker's 
experiments at Lavernock. He seemed to imagine that it was leakage 
that was causing the difference in the received current. It wasnotso. It 
was the difference in the leakage current solely, and the extraordinary 
thing was that the leakage current should fall off so much between a con- 
tinuous current and 16 periods per second. Therefore, his point was that 
if it fell off to such an enormous extent between continuous current and a 
current at 16 periods per second, it might fall off to such a very large 
extent at 400 periods per second that the result in the telephone would be 
enntirely due to induction. 

A hearty vote of thanks was then passed to Dr. Lodge, Mr. Evershed 
and Mr. Preece. 


CORRESPONDENCE. 
INDUCTION TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Dr. Lodge has suggested that the result given in my 
Paper, to which he referred, does not agree with a result given 
by Maxwell, and that neither agree with one given by Prof. 
J. J. Thomson. As regards Maxwell’s result, from the equa- 
tions Dr. Lodge wrote on the black-board, I presume he was 
referring to Maxwell, Vol. II., Art. 798, where the equation is 
obtained F = e-™cos (nt — q2), 
provided q? — р? = pKn?, 

(7 2pq = &єрОп. 
If, however, the frequency is small, „Кз? is very small (for a fre- 
quency of 800, „К? is about 4x 107). So that q—p very 
nearly. . = (2zp Cn), which is precisely the result I arrived at. 

I regret that I am unable to find in ** Recent Researches " 
the result of Prof. J. J. Thomson, to which Dr. Lodge alluded, 
so I cannot say why or where we differ. —Yours, &., 

C. S. WHITEHEAD. 
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LEGAL INTELLIGENCE. 


—— 


Stegmann v. O'Connor. 


In the Queen's Bench, on Saturday, an appeal from the decision of the 
Official Referee, in an action brought by Mr. G. Stegmann against a client 
at Clapham, was heard. . 

Mr. TINDAL ATKINSON (for plaintiff) said he had to ask their 
Lordships to set the decision aside because it was against the weight of 
evidence, and because the Referee's decision was against the contract and 
Bpecification. In 1898 defendant required an installation put down, and 
his architect prepared specifications. The contract was given to the plaintiff, 
and he proceeded to execute it; but a complaint arose that he was not 
finishing the work in time, and the work was then completed by another 
engineer. The Official Referee found that the work was not done according 
to the specification. He allowed plaintiff a certain amount for the actual 
value of the work taken over by the engineer called in, gavea penalty of £50 
for the non-completion, and ordered judgment to be entered for defendant 
on the claim and counter-claim for £38. 1s. It was in respect of that 
that the plaintiff now complained. He said he did complete the 
work. It was true he admitted that in one particular he did not do it 
according to the specification, but he completed it so that the instal- 
lation would work all right, and that in the circumstances the Official 
Referee was wrong in penalising him. The point was, the true construc- 
tion of the specification. It provided that all the wires were to be encased, 
and what the plaintiff Lal to do upon the construction of the specification 
was to encase the wires ia American wood, and then paint the wood so as 
to prevent decay or corroding. But it was said that he should not have 
used wooden cases at all, but compo cases, and sink them into the walls, 
because it was said that was a better preservative for the wires. The 
amount of the contract was £76. 10s. 

Their LORDSHIPS pointed out that the casing was to be '' proper," 
and the Referee evidently did not think American wood cases “ proper.” 

Mr. ATKINSON submitted that when “ compo ” cases were required they 
were always specified. 

The hearing was adjourned. 


Я Hilary Sittings. 

The following cases of electrical interest have been ordered for trial at 
the Royal Courts of Justice during the present sittings :— 

| COURT ОЕ APPEAL. 
Chancery Final Appeals. 

Vestry of St. Mary, Battersea, v. County of London and Brush Pro- 
vincial Electric Lighting Co. (Limited). (Appeal of defendants froin order 
of the President of the Probate, Divorce and Admiralty Division, dated 
April 21, 1898.). | | 

Mica Insulator Co. v. Electrical Co. (Limited). (Appeal of plaintiffs from 
order of Mr. Justice Kekewich, dated June 30, 1898.) 

Castner-Kellner Alkali Co. (Limited) v. Commercial Development Cor- 
poration (Limited). (Appeal of defendants from order of Mr. Justice 
Bigham, dated August 3, 1898.) 

Queen’s Bench Final Appeals. | 

Eastern Telegraph Co. (Limited) v. Dent and Others. (Appeal of A. 
and E. Dent from judgment of Mr. Justice Kennedy, dated June 21, 1898.) 

Holliday v. National Telephone Co. (Limited). (Appeal of plaintiff from 
але of Mr. Justice Wills and Mr. Justice Lawrance, dated Nov. 29, 

.) 
CHANCERY DIVISION. 

Bristol Tramways Carriage Co. (Limited) v. National Telephone Co. 
(Limited). (Action without pleadings. ) 

National Co. for Distribution of Electricity by Secondary Generators 
(Limited) v. Gibbs. (Action and counterclaim.) 

ane Construction Co. (Limited) v. Imperial Tramways Co. (Limited). 
(Action.) 

Cooper v. Metropolitan Electric Supply Co. (Action, with witnesses.) 

Electric Exploration Co. (Limited.) (Petition of Sussman Electric 
Miners’ Lamp, Limited. Winding up.) | 

QUEEN’S BENCH DIVISION. 

Pearson v. Charing Cross, &c., Electricity Corporation. (Defendants' 
appeal from County Court.) 

ational Telephone Co. т. Day. (Injunction.) 

Cooper v. Electric Installation Co.  (Contract.) 

Electric Welding Co. (Limited) v. Burdett-Coutte. (Calls.) 


& 


pue ...... 


Wood Seasoning by Electricity.—4A new process, says the 
Engineering and Mining Journal, is announced for seasoning 
wood by electrical action. The timber to be treated is put 
into а quadrangular tank of liquid, immersed to rather more 
than half its depth, and an electric current applied through a 
metallic conductor, so arranged as to distribute it throughout 
the area, and it is stated that in a space of four minutes the 
sap begins to exude at the lower end of the wood; in six hours 
it is all extracted. The wood is then placed in another tank 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 


not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury court, Fleet. 


street, London :— 
NOW READY. 


% ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS." — By J. Elton 
Young, M.LE.E. The sore of the book aims at furnishing a fuller treat- 
ment of the subj from the standpoint of the Telegraph ineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
prehension of the theory of testing as applied to electrical lines in general. 


e Author ho that, besides Telegraph and тоердо Engineers, it 
may, perhaps, prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very full 


investigated, including the different d in which the various meth 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s, 

„Bona CABLB-LAYING AND HEmPArRING."—By H. D. Wilkinsor, 
M. I. H. E., &c., fully illustrated; price 12s. 6d. 

E STUDENTS’ GUIDE TO SUBMARINE CABLE TzSTING."—A. new work 
by Messrs. Н. К. О. Fisher and J. C. Н. Darby, with the above title, is 
now ready, price ба. net; abroad, 6s. 3d. This work is intended to serve ва а 


guide to operators already in the tel ph service, and to those who desire 
to enter that service. e t cable companies now insist that their 
operators and tioners certain examinations in electrical 


subjects. The book is very fully illustrated. Second Edition now ready. 


"PRAOGMOAL Notes ғов ELEOTRIOAL Stupants.”—By Messrs. A, Е. 
Kennelly and Н. D. Wilkinson. Price ба. 6d., post free. 

3 Dr. G. Gore. Third Edition. Price 28, 
post 


„ WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELxOrRIO WAvms."—B 


Dr О. J. i with many original illustra- 
tions. Enlarged Edition, 2s. 8d. net, 2s. 9d. post free. 
1 о Morva О; МУ Albion ; T ee шеш the 
information respec the application o ic en mini 
and general power transmission in which the pat has. had 
muoh experience. The book is well prin on good paper, and contains 
280 illustrations. Price 10s. 6d., post free; abroad, 11s. 

1‘ LABORATORY NOTES AND Forms.”—With the above title we have ready 
the меж Painon of a set of 40 Elemen and стаса Exercises M 
use in Electri ineering classes. ese have been prepered 
Ur. J. A. тла, and will be found sp a service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 38. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price бв. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios сап be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming’s “Electrical 
Laboratory Notes and Forms.” These cheaper Forms have prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to а request for а cheaper set for use at the day 
and evening classes at many of the technical institutes. These new F 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

"THE INCANDESCENT LAMP AND ITS MANUFACTURE. ”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

TR Steam Enana ĪNDIOATOB AND InDICATOB DiAGRAMB,"— Edited 
and enlarged by W. Worby Beaumont. Price 8s. 6d., post free. 

Tm Авт оғ ELEOTROLYTIO SEPARATION OF METALS."—4A, second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

“Тип MANUFACTURE OF Errornio Ілант OARBONS.” — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated. 
price 1s. 6d.; post free, 1s. 9d. 

‘THE BIBLIOGRAPHY OF X-RAY LITERATURE AND RES 1c96-97.' 
A valuable, up-to-date compilation. Being an attempt о. ае the 
data relating to X-Ray work. This work containa a quantity of general 
as well as special information bearing npon the whole subject of electrical 
discharge research. Price 5s., post : ab „ 58. 3d. 

% LOCALISATION OF ЁАШТЕ IN Exror Io Licht Mams.“—Byj F. C. 
Raphael. Price 5s., post free; abroad, 58. 6d. Prospectus on application. 

t ELECTRICAL ENGINEERING FORMUL2,” a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour ; price 7s. 6d. ; by poet, 78. 9d. ; abroad, 8s. A 
fine гере edition with wide margins for notes can also be supplied, 
Price 125 ; post free, 13s. ; abroad, 18s. 6d. New Edition in the press. 

«Тнв ALTEBNATE CURBENT TRANSFORMER," Vol. I1.—By Prof. J. A. 
Fleming, M.A., D. So., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

'""ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. 
12a, 6d. ; post free, 13s. 

*'ELgoTRIO LAMPS AND ELEOTRIO LIGHTING,” by Prof. J. A. Flemirg, 
M. A., D. So., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &a. Price 78. 6d., post free. 

‘Tam ELEOTBICIAN" ParMERS.—In Two Volumes. Vol. I., Theory. 


Vol. I., price 


from which a sceptic solution is forced into the pores ^ by an | Vol. IL, Practice. Price, stout paper cover, 2s. 2d. each, post free ; cloth, 


electro-capillary method." 


3s. 9d. Single Primers, 8d. each, post free. 
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* ARMATURE WINDINGS OP ELZOTRIO MAGOHINES."—By Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and Soan. кеш A mpanise of America, = ri nrended rere аза 
working on esign. Large 4to pages, -page 
illustrations and 65 full page. tables, 80s., post free. 

“рвом ARMATURES AND COMMUTATORS," by Mr. Е. Marten Weymoutt, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospeotus on application. 

"Tum POTENTIOMETER AND ITS ADJUNOTS": A Universal System of 
Electrical Measurement.—By W. О. Fisher. Fully illustrated. Price 6s., 
post free; abroad, бв, 6d. Digest post free. 

“Моттев POWER AND GEARING FOB ELECTRICAL MACHINERY.”—By 
E. Tremlett O. E., M. I. E. E. Price 12s, 6d., post free; abroad 
13s. 6d. Prospectus post free. 


“The Electrician” Electrical Trades’ Directory and Hand- 
book.—An кү announcement in connection with the 1899 
issue of the Big Blue Book will be found in an advertisement 
on another page of the present issue, to which our readers will 
please refer. 


Electricity Supply Data and Statistics.—In the large sheet 
tables of electricity supply statistics issued with The Electrician for 
Jan. 6 there were some omissions which we hope to remedy in the 
final issue of the tables the first week in February, when the tables 
will form part of ‘‘The Electrician " Electrical Trades’ Directory 
and Handbook for 1899. and will also be obtainable on rollers 
and in cloth cases. The Editor will be obliged if station 
engineers and others who can assist in completing the table will 
send in particulars as to: (1) The total capital expenditure to 
Deo. 31, 1898 (actual or approximate); (2) The total units generated 
for year to Dec. 31, 1897 (actual); (3) Units generated for year to 
Dec. 31, 1898 (actual or approximate); (4) Any other particulars 
which will help to make the table fully complete to Dec. 31, 1898. 
It is hoped that the information sought will reach The Electrician 
office by Jan. 26, 


TENDERS INVITED. 


The Electrical committee of the Whitechapel (London) District 
Board ot Works invite tenders for the supply and erection of :—(a) 
Armoured and unarmoured cables; (b) arc lamps and posts ; (c) 
steam dynamo and balancing booster ; (d) storage batteries; (e) 
boilers and fittings, feed pumps, pipes and heater. Specifications 
can be obtained from Mr. Arthur Wright, 26 and 27, Bush-lane, 
Cannon-street, London, E.C., after the 27th inat., and tenders 
must Бе sent to the clerk of the Board (Mr. Alfred Turner), 15, 
Great Alie.street, London, E. Further particulars are given in an 
advertisement elsewhere. 


The Buxton District Council invite tenders for the supply of 
feeders, mains and яго light heads. Copies of specifications, &o., 
may be obtained from Mr. Josiah Taylor, Town Hall, Buxton, and 
rpecifications and drawings may be веер at, but not obtained from, 
Prof. A. B. W. Kennedy, 17, Victoria-street, London, S.W. 
Tenders must be sent in to Mr. Taylor by Monday, Feb. 6. An 
advertisement elsewhere gives further particulars. 


The Burton-on-Trent Corporation invite tenders for the supply 
and erection of three steel Lancashire boilers at the electric light 
works. Copies of conditions, specifications, &c., may be obtained 
from Mr. Е. L. Ramsden, Gas and Electric Light Works, Burton-on- 
Trent. Further particulars are given in an advertisement, and 
tenders must be delivered to the town clerk (Mr. T. N. Whitehead) 
by 10 a.m. of Saturday, 28th inst. 


As announced in an advertisement, the Electricity committee of 
the Belfast Corporation invite tenders for the supply of the follow- 
ing: —Cast iron pipes, cast iron frames and covers, earthenware 
conduits, insulated cable, and Lancashire boilers. Specifications 
and conditions of contract may be obtained from Mr. Victor 
A. H. M'Cowen, city electrical engineer. Tenders must be 
lodged with the town clerk (Sir Samuel] Black), City Hall, Belfast, 
by Thursday, Feb. 2. 


The Metropolitan Asylums Board invite tenders for the supply 


and erection of the following electric lighting plant at the Northern . 


Hospital, Winchmore Hill, N. :—(1) Switchboards, booster and 
connections ; (2) battery ; (3) electric mains ; (4) steam exhaust, 


feed and drain pipes ; and (5) wiring and fittings. Tenders must. 


be lodged at the office, Norfolk House, Norfolk-st., London, W.C. 
by 10 a.m. of 25th inst. 


The Commissioners of Goran invite tenders for the supply and 
erection of (1) water tube boilers and feed heater ; (2) engines and 
dynamos, equalising transformer, boosters, &c. ; (3) lead-covered 
armoured cables; (4) storage batteries; (5) arc lamps; and (6) arc 


lamp pillars. Tenders to Mr. A. Macdonald, Hillock House, 752, 


Govan-road, Govan, by 23rd inst. | | 

The Corporation of Lovestoft invite tenders for the supply and 
erection of the following plant:—(a) boilers and fittings, econo- 
misers, feed pumps, &c. ; (b) pipe work, &c., for engine and boiler 


new water tank and a new travelling crane for the electricity works. 


xau ои 


house; (c) steam dynamos and motor boosters ; (d) storage bat- 
teries; (e) main switchboard and connections; (f) overhead 
travelling crane ; (g) underground mains and conduits, road work, 
Ko.; (h) aro lamps and posts; (i) station lighting. "Tenders to 
the Town Clerk, at the offices, 115, High-street, Lowestoft, by 
noon of Feb. 6. 

The Commissioners of the Burgh of Stirling invite tenders for sup- 
ply of mains. Tenders to Town Clerk's Office, Stirling, by 30th iust. 


The Sunderland Corporation require tenders for road work with 
stoneware casings, and supplying and laying cables. Tenders 
addressed to chairman of the Lighting committee, Town Hall, 
Sunderland, must be sent to Mr. Fras. M. Bowey, by 27th inst. 

The Ealing (London) Council require tenders for two 500 н.р, 
steam alternators, and one 150 H P. steam dynamo alternator. 
Tenders to clerk, Ealing, W., by 30th inst. 


Tenders are required for an eleotrio light installation, including 
boilers and accumulators to 150 n.r. Particulars from Mr. H. 
Cleaver, engineer, 52, Bridge-road, Southampton. 

The Halifax Corporation invite tenders for a 600-kilowatt steam 
alternator. Tenders to the Town Clerk by noon of 24th inst. 

The Hull Corporation invite tenders for a water softener for 
dealing with 400 gallons per hour and three steel tanks for the 
tramways department. Tenders to Chairman of Works committee 
by 25th inst. 

The Bradford Corporation invite tenders for electric lighting 
шег Hammerton-street destructor works. Tenders to town clerk 
by Feb. 1. | 


Tenders are invited by the Directors of the General Accident 
Insurance Corporation for the supply of electric bells and tele- 
phones at their new offices, Tay and High-streets, Perth. Particulars 
from Mr. G. P. K. Young, 42, Tay-street, Perth. | 

The Rathmines and Rathgar District Council invite tenders for 
the erection of electricity station buildings and foundations. 
Tenders to Chairman, Town Hall, Rathmines, Dublin, by 30:h inst. 

The London County Council invite tenders for four continuous- 
current dynamos, one motor generator, two switch-boards with 
switches, measuring instruments and other work required for 
the proposed Victoria Embankment electric generating station. 
Tenders to Mr. C. J. Stewart, County Hall, Spring-gardens, S. W., 
by 10 a.m. Јар. 31. 5 

The Norwegian State Telegraph Administration are inviting 
tenders for the delivery of about 140,000 porcelain telegraph and 
telephone insulators. А copy of the specification, conditions, &o., 
can be seen on application at the Commercial Department of the 
Foreign Office, and tenders must be sent in to the Administration 
at Christiana by 12 noon of Feb. 26. 2 

The London County Council also require tenders for the erection 
of four gas engines at the proposed Viotoria Embankment electric 
generating station. Tenders by 10 a.m. Jan. 31. 


Tenders are invited by the municipal authorities of Merbes-le- 
Chateau, Belgium, for the electric lighting of the town. Particu- 
lars can be had from Le Bourgmestre. 


TENDERS RECEIVED AND ACCEPTED. 


The Shoreditch Vestry received the following tenders for the 
supply and fixing of three 66 kilowatt and three 33 kilowatt trans- 
formers and switch gear :— | 

Six 66 kilowatt 55 kilowatt Long - rang 
transformere. armature. armature, switch. 
Electric Construction Co. 


(accepted) 497 ... £270 .. 2185 ... £65 
Thomas Parker (Limited)... 4,914 ... 250 ... 180 .. 50 
Brush Co. ............, 55 5,388 420 250 79 
Mather and Platt ............ *3,870 270 185 — 


Not including switch gear, estimated at £1,000. 

- The contract for supplying and erecting an electric lift at the new 
Y.M.C.A. Buildings, Noweaatle-on- Tone has been placed with the 
Otis Elevator Co., and Messrs Bland Bros. have obtained the con- 
tract for wiring and supplying ventilating fans, &c. | 

On the recommendation of the Electricity and Public Lighting 
commitee the St. Pancras Vestry have accepted the quotation of 
the Brockie-Pell Arc. Lamp (Limited) for the supply o£ 00 Brockie- 
Pell aro lamps at £8. 15s. each. 

The tender of Messrs. Johnson and Phillips has been accepted by 


the Southport Corporation for the supply of two 60-kilowatt trans- 


formers at £110 each. | | 

The Electric Lighting committee of the Edinburgh Town Council 
on Tuesday accepted the tender of Messrs. Mather and Platt for 
the supply of electric lighting plant at the Macdonald-roa1 station 
at £9,136. 8 et s | 

The Electricity o»mmittee iof the Bolton Corporation have 
accepted the tender of Messrh.: Hick, Hargreaves and Oo., for two 
electric. feed pumps, and that of Messrs. Musgrave and Son for а 
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APPOINTMENTS VACANT AND FILLED. 

The Torquay Corporation require a mains electrician for their 
electricity department. Applications must be sent in by Satur- 
day, 28th inst., to the Corporation electrical engineer (Mr. P. 
Storey), Electricity Works, Torquay. See advertisement. 

A resident electrical engineer is required at the Mullingar 
(Ireland) District Asylum. Salary £60, with board, &c. Applica- 
tions to the medical superintendent. See advertisement. 


The Worcester Corporation require two improvers as switch- 
board attendants, There are also vacancies for two pupils at the 
electricity works. Applications to city electrical engineer (Mr. C. 
J. Sutherland). See advertisement. 

A switchboard attendant is required at the Morecambe electric 
light works. APP ications by the 24th inst. to the electrical 
engineer (Mr. C. F. Parkinson, M.J.E.E.). See advertisement. 

The Great Indian Peninsula Railway Co. require an assistant 
telegraph superintendent. Applications have to be sent to '* C. E.,“ 
б, Victoria-street, Westminster, London, S. W. See advertisement. 


A mains superintendent is required for the Southport electricity 
works. Applications to town clerk by Wednesday next. - 


An electrical tester and an improver are required by the South 
Shields electricity department. Applications by 28th inst. to 
borough electrical engineer. | 

A second assistant engineer is required for the Ashton-under- 
me electricity works. Applications to borough controller by 

th inst. 


Mr. F. W. Clements, having resigned the position of resident 
engineer at the St. Luke's station of the County of London and 
Brush Provincial Company to accept an important post in Australia, 
is succeeded by Mr. W. J. Dale, promoted from the company's 
Wandsworth station. Mr. A. A. Whitlock, late resident engineer at 
Dover, succeeds Mr. Dale as resident engineer at Wandsworth, 
and Mr. L. W. Woodman, late chief assistant at Dover, has been 
appointed resident engineer at Dover, Mr. T. W. Bloxam becoming 
first assistant at that station. At Coatbridge, Mr.J. B. McIndoe has 
been appointed resident engineer, succeeding Mr. G. C. Laird, 
now first assistant to Mr. Teague at Paisley. At Wandsworth, 
Mr. A. R. Bacon becomes first assistant-engineer, Mr. C. Carew- 
Gibson second, and Mr. W. G. Hardy third. 

Mr. С. R. Bellamy has been appointed general manager of the 
Liverpool tramways, at a salary of £800 per annum, rising by 
annual increments of £100 to £1,000. Mr. M‘Kenna has been 
appointed assistant manager, at a salary of £300. 


Mr. James Keith, B.Sc., has been appointed chief electrical 
engineer to Messrs. Tuck and Co. (Limited), Dublin. 


Mr. G. R. Hulme, of the Blackpool Electricity Department, has 
been appointed secretary of the Blackheath and Greenwich District 
Electric Light Co. (Limited). 

Mr. E. J. Scown, C.E., assistant borough surveyor of Hudders- 
field, has been appointed engineer to the tramways department of 
the Manchester Corporation. Mr. Scown commences his duties on 
6th prox. | 

Mr. А. G. Bird has been appointed assistant eleotrical engineer 
at Bristol, at à salary of £175 per annum. Mr. Bird has recently 
been with the Yorkshire House-to-House Electricity Co. 

Mr. George G. Scurfield, of Sunderland, has been appointed 
assistant engineer at the Carlisle electricity works. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

A receiving order has been made against Thos. Ford, trading as 
Thos. Ford & Co., electric fittings, &c., maker, The Itetreat, Selly 
Park, Worcs., and Victoria Works, Emily-street, Highgate, 
Birmingham. 

In the bankruptey of Chas. Leigh Clarke, electrical engineer, 
Hope-road, Newton-le- Willows, trading at 7, South Parade, Man- 
chester, as the Northern Counties Electric Construction Co., the 
trustee (Mr. W. A. Smith), 17, Cooper-street, Manchester, has 
been released. 

The Britannia Motor Carriage Co. (Limited) is to be wound up 
voluntarily, and the Hon. J. H. H. Berkeley, Throgmorton House, 
London, E.C., has been appointed liquidator. The company’s 
undertaking has been acquired by the London Exploration Co. 

It has been decided to wind up the Direct Telephone Exchange 
Syndicate (Limited) voluntarily and to appoint Mr. T. Feather- 
stone- Smith, 8, Minories, London, E. C., liquidator. 

The creditors of Jacob Gutmann (trading as J. Goodman and Co., 
electrical supplies dealers, 48, Commercial-street, London, E.), met 
yesterday (Thursday) at the offices of Messrs. Lovering and Newstead, 
trustees, 3, Church-passage, Guildhall, E.C. The meeting was called 
to receive the trustee’s and solicitor’s reports, and to consider the 
advisability of further investigating the affairs of the debtor. Mr. 
Osborne, who presided, said that the trustee had been making in- 
quiries in regard to certain important items in connection with this 


failure. In June last, a month before the filing of the petition, the 
debtor assigned the whole of his estate to Goodman and Co., Ltd., and 
received 4,000 fully-paid shares in exchange, the debtor's explana- 
tion of this peculiar transaction being that © it was done to protect 
his estate." Gross liabilities are £3,850, out of which trade creditors 
stand to lose £3,733. The whole of this loss was incurred between 
December, 1897, and July, 1898, and (observed Mr. Osborne) 
no trace whatever can be found as to the disposal of the goods 
obtained from creditors. No proper books of account had been 
kept. The disappearance of goods was only to be accounted 
for by one clue which had been unravelled in investigating the 
matter, and this clue led to others of a somewhat sensational and 
suggestive character. It was clear that the debtor only made 
over to the company a very small quantity of goods and no 
money whatever. The debtor appeared to have recently become 
connected with a dealer in electrical accessories and sundries, and 
the creditors would have to look closely into this oonnection, 
and into an item amongst the liabilities of £1,460 alleged to be due 
to a man named Barnes, in whose employ (Mr. Osborne observed) 
Goodman now is. The trustee reminded the creditors that there 
were no available assets in this case. A letter from the solicitors 
suggested a consultation of the creditors and the solicitor to the 
estate to see if some course of action could be decided upon to lead to 
& full investigation of the debtor's affairs. This was for the creditors 
to decide, because the preliminary cost of a prosecution would have 
to come out of the oreditors’ pockets, although the Pablic Pro- 
secutor would relieve them of all further expense if he approved 
of action being taken after the facts had been put before him. 
The replies of the debtor to questions by the chairman were con- 
sidered most unsatisfactory, and the meeting ultimately (on the 
motion of the Phaeton Electrical Co., seconded by Messrs. R. S. 
Keep and Co.) agreed That the trustee be instructed to take 
further steps to investigate the affairs of this debtor, and that 
the creditors be asked to contribute & sum of 1s. in the £ on 
account of their respective debts towards the preliminary expenses 
of such investigation." The meeting then adjourned. 


Business Notice.—The Wireless Telegraph and Signal Co. 
(Limited), have taken a factory in Chelmsford for the manufacture 
of instruments and apparatus connected with the company's system. 


To Let.—Messrs. Willis Bros., auctioneers, Gloucester, announce 
in an advertisement that they havo premises suitable for electrical 
engineers and others to let in the centre of the city of Gloucester. 


Exhibition.—The Executive Council of the Glasgow Inter- 
national Exhibition (1901) notify in an advertisement elsewhere 
that they are now in a position to receive applications from elec- 
trical and general engineers and others who propose to exhibit. 
Particulars can be obtained from the engineer (Mr. Thomas Young), 
4, West Regent-street, or the general manager (Mr. Н. A. Hedley), 
141, Buchanan-street, Glasgow. 


„Electric Wiring Practice is the title of a Paper, by Mr. F. 
Bathurst, A. I. E. E., which deals with the present practice and pro- 
bable development of the art of electric wiring." Mr. Bathurst pointe 
out that there are in operation or in progress in this country more 
than 200 electricity supply stations, and that, therefore, the subject 
of interior electric wiring is а matter of concern to all actual and 
potential consumers of electric current for interior lighting. The 
object of the publication of the paper is to bring before architects, 
consulting engineers and electrical contractors the advance shown by 
the introduction of the Conduit and Insulation Co.'s system of steel 
armoured insulating conduit. The paper is issued in pamphlet 
form and can be obtained, free of charge, by any person, interested 
in the subject. Mr. Bathurst, and those who think with him, urge 
that, in orderto make electric wiring thoroughly effective, durable 
and permanent, it is necessary that a perfect mechanical and elec- 
trical protective duct should be provided for the whole course of 
the wires, capable of withstanding injury from any and all outside 
conditions ; and he claims that the special type of conduit manu- 
factured by the Conduit and Insulation Co. fully meets this up-to- 
date requirement. As evidence of the advance in public favour 
which this type of conduit is meeting, Mr. Bathurst points 
to the fact that although steel armoured conduits are the highest 
in price of any conduit on the market, there is a steadily 
extending use of this material in installation work in this countiy, 
and this report confirms information received from other firms 
engaged in this branch of the electrical industry. Among many 
installations in which the Conduit and Installation Co.'s conduit 
system has been adopted may be mentioned: — Kensington 
(London) Town Hall; Brighton Town Hall; Bridgwater House 
Picture Gallery, Pall Mall, London ; Technical Schools, Brighton ; 
Hyde Technical Schools, Manchester ; New Guildhall School of 
Music, London ; Stafford County Infirmary ; Middlesex Hospital, 
London ; St. Andrew's Hospital, Northampton ; Victoria Nurses' 
Home, Bradford ; Ayr Brewery, Scotland ; St. Luke's (London) ; 
Islington (Londpn); Knightsbridge (London) and Southampton 
Electricity Works ; Liverpool Grain Storage Co's Docks and Ware- 
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houses ; J. Barker and Co.’s Stores and Harrod’s Stores (London) ; 


Law Union and Crown Life Insurance Buildings, Manchester ; 
Royal Insurance Co.’s Buildings, Glasgow ; Sir J. Causton’s New 
Printing Works, Clapham ; Anglo-Caucasian Oil Co. Works, Silver- 
town; Queen's Docks, Glasgow; Jewish Synagogue, Cardiff; 
Board of Trade Laboratory, Whitehall; New County Offices, 
Wakefield; Municipal Chambers, Glasgow; and a number of 
famous country seats, theatres, restaurants, &c. 


Ediswan Leaflets.—The Edison and Swan Co. have just 
issued leaflet No. 120 describing and illustrating Capt. Walter’s 
patent night light switch, which can be fixed in the place of any 
existing switch and ensures an economic use of current during 
night hours. Leaflet No. 111 is also to hand graphically illustrating 
and describing Ediswan ball fittings for various uses. 


Calendars.—Messrs. Nalder Bros. and Thompson forward a 
useful pad calendar for 1899, copies of which can be obtained by 
the trade on application. 


Local Government Annual. We have to acknowledge from the 
office of the Local Government Journal,-Dorset-street, Fleet-street, 
London, the 1899 ** Local Government Annual and Official Direc- 
tory,” which contains a large amount of information of service to 
firms in business relation with the local authorities of London and 
the provinces. The price of the book, bound in cloth, is 2s. 6d. 


Telephone Directory.—The January, 1899, Supplement to the 
Telephone Directory (with additions, alterations and corrections) 
is to hand from the National Telephone Oo. 


Babcock-Wilcox Boilers.—What is probably the largest order 
for stationary boilers ever given out was placed, during the month 
of Decamber, with the Babcock and Wilcox Co. in New York on 
behalf of the Westinghouse Electric Co., Pittsburg. The order was 
for 60 boilers, each of 1,000 r.H.P. The boilers will be made in 
America, but the bulk of the wrought steel from which they are to 
be constructed will be sent out from this country. 


The Universal Engine.—The Brush Co. are sending out a 
well-illustrated pamphlet describing the chief features of Raworth's 
Patent “Universal” steam engine. The text includesinstructions on 
erecting and starting the engine, and also for connecting and 
operating the Garagon steam lubricator. 


Electric Heating Apparatus. We are informed that the 
English Industrials (Limited), of Manchester, have purchased from 
Messrs. Hummel and Helberger the sole rights for the United 
Kingdom and the colonies of Patent No. 13,594, relating to elec- 
trical heating apparatus and various асссеввогіев in connection 
therewith. A high degree of efficiency is claimed for this apparatus. 


Soldering Paste.—We have received from Messrs. Beanland, 
Perkins and Co. a sample tin of Burnley’s rozinal soldering paste, 
which resembles vaseline in appearance. It is claimed that this 
material forms a better flux than ordinary rosin, with the advantage 
of being easier to manipulate. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Jan. 11 to 
Jan. 17, with the ports of destination :— 

Australasia—Adelaide, £44; Lyttelton, £35; Melbourne, £360 (tele- 
graph material); Sydney, £655.  Belgium—Ostend, £23. Bruzil—Rio de 
Janeiro, £80. Burma — Rangoop, £51. Ceylon—Colombo, £27. China— 
Shanghai, £89. Denmark—Copenhagen, £17. France—Boulogne, £76. 
Germany— Bremen, £50 ; Hamburg, £110. Gibraltar S355. Holland 
Amsterdam, £30. Jndia—Bombay, £545 (including £35 telegraph mate- 
rial); Calcutta, £763. Japan—Hiogo, £19; Yokohama, £562. Malta— 
£76. Norway—Christiania, £560. Russia—Helsingfors, £357 (telegraph 
wire); Reval, £126 (including £71 telegraph material) South Africa— 
Cape Town, £544; Delagoa Bay, £28; Durban, £705; East London, 
£317; Port Elizabeth, £18. Spain—Barcelona, £33; Santander, £11. 
Straits Settlements—Singapore, £927. Total £7,101, against £5,951 in the 
corresponding week last year (Jan. 12 to Jan. 18). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—A discussion arose at the meeting of the City 
Council this week upon the advisability of equipping the Woodside 
tramway route on the overhead trolley system, but it was decided, 
before coming to a decision, to send a deputation to Glasgow and 
other places where electric tramways are in operation. 

Acton (Middlesex).—The District Council seem disposed to take 
a supply of electricity in bulk from the Metropolitan Electric 
Supply Co.’s new station at Willesden and negotiations are pro- 
ceeding as to terms. The company offers current at 3d. per unit for 
seven years. 

Asuncion (Paraguay).—Mr. N. Sellers has obtained a conces- 
sion for establishing electricity supply works in this city. 


Brazil.—We learn that the San Paulo Gas Co. have decided to 
at once er ect electricity supply works for the supply of current for 


lighting and power purposes. The company have entered into an 
agreement to light the new railway stations in course of erection in 
Sao Paulo. The company has, we understand, decided upon this 
course because of the strong position they hold with the new con- 
cession for 30 years. The company’s consulting engineer has been 
instructed to prepare the plans and specifications and obtain tenders 
for carrying out the work with the least possible delay. 


Brecon.—The Mayor, Col. Morgan, has decided to erect electric 
lighting works in the town. 


Bristol.— There is at present an equivalent of about 64,000 
8 c.p. lamps connected to the electric lighting mains, and there 
are in hand applications for another 7,000. The capacity of the 
station when the present extensions are completed will equal 80,000. 


Brussels Telephone Service.—There will shortly be opened in 
Brussels a spacious building exclusively devoted to the telephone 
service of Brussels. The building, which will provide accommoda- 
tion for the connection of 15,000 subscribers, is situate in the old 
quarter of the town, and has cost nearly £40,000. The building 
comprises a basement, ground floor and three storeys, and the main 
room is 147ft. in length, 65ft. wide and 30ft. high, and one floor of 
large dimensions is reserved exclusively for the use of the tele- 
phoning public. By the time the building is open the entire 
service will be on the twin-wire system. It has been decided to 
place nearly all the telephone wires of the service underground. 
The d'Anthonay heating system has been adopted, and is worked 
by а 3 н.р. gas engine operating a turbine, which forces cold air 
into the heating apparatus, and is claimed to reduce to a minimum 
the amount of moisture and dust resulting from overheating and 
bad ventilation. It is claimed for this particular system that it is 
as effective for providing cool air for the summer as for heated air 
in the winter. ; 

Cape Colony.—By a recent order of the Government at the 
Cape the rebate on imported goods passing through the colony to 
the inland states has been reduced from 5 per cent. to 3 per cent., 
the reduction applying to the South African Republic, Orange 
Free State and Rhodesia. The new law will affect electric cables 
and wires and posta for same and their fittings, electric lamp posts 
and their fittings, electric lamps and switches (excluding fancy and 
ornamental switches and fittings for indoor lighting); tramway 
equipment requisites (cars, trolleys, water tanks and turntables) ; 
wires, bells and gongs for signalling and for use in and about mines 
m which rebate will be allowed on the whole customs duty). The 

ollowing articles are admitted free of duty under the customs union 

tariff on importation into Cape Colony, irrespective of their ulti- 
mate destination :—Machinery to be driven by electricity and 
apparatus and appliances used in connection with the generation 
and storage of electric current (but not including electric cables, 
wires, posts, lamps and switches previously mentioned); railway 
and tramway construction or equipment requisites (rails, sleepers, 
fastenings for same, girders, iron bridge work, locomotives, tenders, 
trolleys or other articles not previously enumerated); and tele- 
graph materials for use in construction of telegraph lines. 


Chatsworth.—On the occasion of the recent county ball given 
at Chatsworth by the Duchess of Devonshire several hundreds of 
additional electric lamps were fixed in the ball room, orangery, 
statue gallery and other parts of the building by Messrs. Drake 
and Gorham, who have carried out all the electrical work at this 
famous country seat. 

City of London Lighting.—A report from Mr. А. A. Voysey 
electrical inspector to the London Corporation, states that in the 
main streets there are 493 arc lights. The total number of lamp 
failures in the past year had been 1,466, the average time of 
extinction per lamp being 236 minutes. A sum of £352 had been 
paid in penalties by the City of London Electric Lighting Company 
for failures and lateness in starting. Arrangements for testing the 
supply of electricity to the public lamps had not yet been made. 
The company, who were responsible for the provision of instru- 
ments at their own expense, were now in communication with the 
Board of Trade as to their requirements, the instruments being 
subject to the Board’s approval. The private electric supply 
amounted to an equivalent of nearly 300,000 8 c.p. lamps. 


Datchet.—The Council have expressed themselves willing to 
consider any practical scheme for providing the parish with the 
electric light, and offers to support the application of the Slough 
and Datchet Electric Light Co. for a provisional order. 


Dawlish.—The District Council have invited Messrs. Taylor and 
Field to state their terms for preparing a report on the electric 
lighting question. 

Electric Motor Cab.—A Press view was given last week of the 
Krieger electric cab, which has been introduced by the Motor Car 
Co. The vehicle is well known in Paris, but has not yet been 
adopted there or elsewhere as a public conveyance. It carries 
twice as many passengers as'the electric cabs with which we are now 
80 familiar in London, and it is claimed that a single charge is sufli- 
cient to take the vehicle 60 or 70 miles. 
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Devonport.—The Town Council have decided to purchase a site 
{or electricity supply works. 


Dynamo Electric Machinery Exports.—For the year 1897 
Japan imported dynamo electric machinery to the value of nearly 
£104,000, of which Great Britain supplied £18,500, the United 
States about £68,500, and Germany about £17,000. These figures 
show a considerable increase over 1896 and 1895, except in the 
case of Great Britain, whose exports decreased from £26,500 value 
in 1896 to £18,500 in 1897. | 

Edinburgh.—The Town Council have asked the Electric Light- 
ing committee to report on the necessity for laying aside a sum 
either by renewal fund or otherwise for renewals of the electric 
light plant. 

Electricity v. Gas.— Interesting figures have just been issued as 
to the relative cost of electric v. gas lighting at the School Chapel, 
Harrow. The average cost of lighting by gas in 1893, 1894 and 
1895 was £20. 1s. 8d., and the average cost of lighting by electricity 
(with additional lighta under the organ loft in the south aisle) in 
1897 and 1898 was £17. 10s. Meter rent was included in each case. 
The price of electric current at Harrow is 8d. per unit, gas 4s. 3d. 
рег 1,000ft. | 

Fatality.—A sad drowing fatality occurred on the 15th inst., near 
P orthcurnow, the Eastern Telegraph Co.’s station near Penzance. 
It seems that, notwithstanding the heavy weather, a party of tele- 
graphists from the station decided to bathe in the sea at Penberth, 
a sheltered cove. The swell of the sea was, however, unexpectedly 
severe, and one of the party, a young man named Laing, was 
thrown against the rocks and rendered insensible. Assistance was 
promptly rendered, and he was landed, but not before death had 
taken place by drowning. Mr. Laing was a native of Exeter. 

German Electrical Industries.—In a report on the foreign 
commerce and industrial progress of Germany for 1897-98 presented 
to the United States Government by the American Consul-General 
at Frankfort, the following notes on the development of German 
electrical enterprise occur :—The electrical manufacturing com- 
panies worked literally night and day during 1897 for months of 

henomenal activity. The Allgemeine Elektricitiits Gesellschaft, of 

erlin, entered upon 1898 with orders on its books representing 
£5,000,000 in value, against £3,250,000 on Jan. 1, 1897. The 
Schuckert Co., of Nuremberg, had in June, 1897, orders on hand 
representing nearly £5,000,000, or more than double the orders on 
hand at the same date in 1896. Particular attention is called to 
the large amount of capital invested in the manufacture of calcium 
carbide. The market for German electrical appliances has obtained 
almost а monopoly in Eastern Europe. In Turkey electric lighting 
is being carried on almost exclusively by German contracting firms, 
and at Kalamata (Greece) an electric lighting station has been 
equipped for the municipality by a German house. At Kalamata 
also Messrs. Hiedemann and Co., of Colbgne, have constructed an 
electric railway to the harbour of Kallivia. 

Glasgow.—The High-street extension of the electric tramways 
will be opened for traffic next week. 

Gloucester.—A Local Government Board inquiry was held here 
on Wednesday into the application of the City Council for authority 
to appropriate funds from the sale of corporate property for the 
purchase of a site for electric liphting lworks. There was no oppo- 
sition. 

Grimsby.—The Town Council 
to apply for sanction to borrow 
tricity supply works. 


Halifax —The Commercial-street-Salterhebble electric tramway 
extension is approaching completion. The Board of Trade inspec- 
tion takes place next week. 

Hanley. —The Town Council have decided, in consequence of the 
resignation of Mr. Sutherland, who was until recently joint engineer 
with Mr. Cowell, of the electricity supply works, to appoint the 
latter gentleman to the post of Corporation electrical engineer, at a 
salary of £250 per annum. Mr. Lobley continues as engineer for 
capitalexpenditure in connection with the undertaking, and consult- 
Ing engineer on revenue account. Two junior assistant engineers 
are also to be engaged. In future distributing mains required in 
the district outside the compulsory area are to be arranged for a 
pressure of 200 volts at consumers' terminals, and the existing 
mains are to be converted from 100 to 200 volts. Sanction has 
been obtained to borrow a further £4,000 for electric lighting pur- 
poses. The future charge for current will be 5d. per unit (with 
discount) for all current. consumed in the quarter for 150 hours of 
the maximum payment indicated, and 24d, net per unit for all 
current beyond. 

Hastings.—The Town Council have taken possession of the 
electricity supply works, a cheque for £58,000 having been handed 
to the Hastings Company, -leaving only a balance for extensions 
carried out during the year. 

Haulbowline (Cork)..—The Admiralty have decided to light the 
docks, wharves, fitting shops, & , electrically, 


reed at their meeting, last week, 
43,000 for the erection of elec- 


_ Hobart (Tasmania).—The Hobart Gas Co’s. electricity supply 
station was formally opened at the end of November. The machinery 
was supplied by Messrs. Siemens Bros. and Co., of London. 


Huddersfield.—On Wednesday the Chairman of the Electricity 
committee (Ald. Calvert) referred to the recent interruptions of 
the supply of electric current, and said that these were due to the 
great demand for current which was a heavy tax upon their 
resources, ав the delivery of additional machinery for extensions 
had been delayed owing to the engineers’ strike. 


Hurstpierpoint (Sussex).—The Parish Council have notified 
the promoters of the electric lighting and tramway scheme for 
Hurst and district that no opposition will be made to the scheme. 


Inquest.—On Friday last an inquiry was held into the circum- 
stances attending the death of an engine driver on the City and 
South London Railway, named Pugh, who was found dead on bis 
engine, The medical man who made the post-mortem examination 
on the body found no external marks of violence, and the 
body was well nourished and apparently that of a man who 
enjoyed good health. There was no disease, the organs 
being particularly healthy and normal in size and weight. 
* Having regard, therefore, to all the circumstances of the 
case," the medical gentleman was of opinion that death was 
due to shock from electric current, and in this view he was sup- 
ported by a fellow practitioner who was present at the autopsy. 
The City and South London Railway Co., however, did not acoep* 
this theory, and in order that the body might be examined on their 
behalf the inquiry was adjourned. | 


Japan.—A recent report from Japan on the subject of the metal 
and machinery trades announces that 56 per cent. of the electrical 
machinery imported into Japan is of British manufacture, against 
28 per cent. American, and 12 per cent. German ; steam boilers, 
engines and pumping machinery 80 per cent. British, 16 per cent. 
American. For 1897 the imports of electrical machinery were 
valued at £267,000, and boilers, engines and pumping machinery 
£61,000. "Telegraph and other wire imports for 1897 were valued 
at £25,000, against £22,000 in 1896. About 20 per cent. of the wire 
imports are British, Germany being the principal source of supply. 


Lee (London). —The Blackheath and Greenwich District Electric 
Light Co. have notified the District Board of Works of their inten- 
tion to lay mains in a number of streets in the district. | 


Light Railways.—The Board of Trade have confirmed the order 
amending the Flamborough and Bridlington Light Railway Order 
of 1897 and also the order for the construction of the Ventnor Light 
Railway. The total length of the latter line will be about 1,100 
yards. The motive power will be electricity. 


Marylebone (London).—The attempts by the Vestry in the last 
session of Parliament to obtain electric lighting powers are said to 
have entailed an expenditure of £1,457. бз. 11d., and £700 has 
already been spent in preparing the bill now before Parliament. 


Newcastle-on-Tyne.—The directors of the Newcastle Electric 
Supply Co. are considering the question of supplying continuous 
current for power work throughout their district, and have already 
entered into a contract to supply the current for driving an electric | 
passenger lift, ventilating fans, &c., in the new Shaftesbury 
Buildings now in course of erection. They are also to supply 
current for over 500 incandescent lamps with which the new range 
of buildings are to be lighted. 

Nuneaton.— Representatives from the promoters of the electrical 
tramway scheme for Nuneaton and Chilvers Coton appeared before 
the District Council this week to explain their proposals. The 
overhead trolley system isto be employed. The Council unani- 
mously approved the scheme. 


Ogmore and Garw.—The District Council have renewed the con- 
tract with the Ogmore Valley Electric Power Supply Co. for tho 
lighting of the district for the ensuing year. 


Paddington (London).—On Tuesday tho Electric Lighting com- 
mittee presented a report to the Vestry recommending that 
counsel’s opinion be taken as to the powers of the Metropolitan 
Electric Supply Co. under existing acts and its provisional order to 
lay down trunk mains or other electric lines through the parish of 
Paddington for use in other parishes or districts. Col. Barchard 
(chairman of the committee) said it had been discovered that the 
company intended laying down five large cables through theic ` 
streets, each cable of 10,000 volts capacity, to be brought from 
Willesden, and the committee considered it à very important ques- 
tion whether the company had power to lay such lines in the 
district controlled by the Vestry. If the Vestry later on decided 
to purchase the company's undertaking (so far as it exists in 
Paddington) this question would become a serious factor in their 
negotiations. Thecommittee had taken action to prevent the work 
being proceeded with without referring to the Vestry. It wasagreed 
to take counsel's opinion and to give the committee powers to act 
as occasion might demand, A communication was read from the 
Metropolitan Company in reply to a letter from the Vestry, in 
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which the Company deny that any obligations in their provisional 
order of 1896 remain unfulfilled, and stating that testing stations 
have been established in accordance with the terms of the order. 
Sir Т. G. Fardell, M. P., said that counsel’sfopinion should also be 
taken as to the powers remaining with the Vestry to enforce 
certain obligations whieh, he--contended, had not been fulfilled 
in accordance with the order. There were many streets scheduled 
for the laying of electric mains which had not been laid ; whilst 
other thoroughfares not so scheduled had been opened for the 
purpose. With regard to testing stations, he contended that what 
was meant by the order was that testing stations should be 
established away from the company's premises, so that if a con- 
sumer were dissatisfied with the supply of electric current he 
could go to the station and have the matter tested. Со]. Barchard 
raid it was idle to state that the company was not fulfilling its 
obligations, as the Lighting committee knew that they were. 
There were 28 miles of streets scheduled in the company's order, 
and in 24 miles the company's niains had been laid. If the 
company were compelled to observe the strict letter of their order 
consumers would not be able to obtain their supply at a cheap rate. 
At Amberle y- road station the company had sufficient power to supply 
the whole of Paddington, and if the Vestry decided to-morrow to 
purchase the undertaking for this district this could be effected, as 
the company could disconnect Amberley-road from their other 
stations. The matter was left for the committee to deal with. 

It was decided that the Vestry should oppose the Baker-Street 
and Waterloo Railway bill, which provides for the erection. of a 
generating station in the parish. The Central London Railway 
bill, however, is not to be opposed, nor is the North West London 
Railway bill so far as Paddington is concerned. | 

Pokesdown (Bournemouth).—The District Council will oppose 
the application of the Bournemouth Electric Lighting Co. for a 
provisional order for the district. 


Poplar (London).—The District Board of Works has decided to 
strenuously oppose the County of London Company’s new bill so 
far ав it relates to the Poplar District. | 

Private Bill Legislation.—In the bill which is being promoted 
by the Charing Cross, Euston and Hampstead Railway Co. power 
is sought to extend its authorised system to the Highgate-road 
station of the Midland Railway Co., and to purchase or lease a 
portion of the Baker-street and Waterloo Co.’s line. Working 
sgreements are to be entered into with the Midland, London and 
North-Western, South-Eastern and Baker-street and Waterloo 
Companies. It is proposed to raise £360,000 additional capital, 
with borrowing powers for £120,000. 

The Great Northern and Strand Railway Bill seeks powers to 
construct an electric railway in two tunnels from the Great 
Northern Company's Wood Green Station, via Islington, to the 
King's Cross station cf the Great Northern Company, and thence 
via Southampton-row and High Holborn to St. Clement Danes in 
the Strand. The share capital is fixed at £2,400,000 with powers 
to issue debentnres to the extent of £800,000. 

The South Staffordshire Tramway Company have deposited & 
bill to repeal the restrictions upon the tale or transfer of their 
undertaking and to empower them to lease their system 
to the British Electric Traction Company. The company also seek 
power to modify the usual purchase powers by extending the 
period to 35 years, after which the undertaking can be purchased 
at the end of any subsequent seven years. The company also wish 
to increase their borrowing powers from £50,000 to £100,000. 

The Sunderland Corporation are seeking powers to acquire and 
extend the tramways in the district of Southwick, and to intro- 
duce electric traction. Power is also sought to extend the electric 
lighting area во as to include the district. . 

At the Westminster Palace Hotel last week a meeting was held 
of representatives of municipal corporations affected by the bills of 
the General Powers Distributing Co., the South Lancashire and 
Cheshire Electricity Co., the Lancashire Electric Power Co., and 
the Midland Electric Power Co.'s provisional order. Ald. Higgin- 
bottom, chairman of the Manchester Electric Lighting committee, 
presided. The resolution passed at the autumn general meeting of 
the Municipal Association, to the effect that opposition to the 
. General Powers Bill and other similar bills should be organised, 

was read; and resolutions were unanimously passed that all corpo- 
rations be requested to urge their members of Parliament to oppose 
the bills and provisional orders on second reading, and that a state- 
ment of the grounds of opposition be issued and circulated. 

A meeting of the Council of the Association of Municipal Cor- 
porations was also held on the same day, when it was resolved to 
oppose the bills promoted by the National Telephone Co. 

e Corporations of Coventry, Loughborough and Sutton Cold- 
field, and the District Councils of Rugby, Erdington and Aston 
Manor, have presented memorials in opposition to the Leicester- 
shire and Warwickshire Electric Supply Co.’s Bill. | 

Provisional Order Transfers.—The Barnet District Council 
propose to transfer their provisional order to the North Metro- 


politan Electrical Power Distribution Co., in return for the 


com 's agreeing to pay the cost of obtaining the order and 
MADE AE to give à supply of current by Sept. 1, 1900. "The 
company also engage to provide and erect fourteen 500 to 600-watt 
enclosed arc lamps in the High.street. The remainder of the 
streets wil be lighted by 146 columns supplied with 16 c.p. 
incandescents. Powers of purchase are reserved by the Council. 

The Weston-super-Mare District Council propose to transfer 
their order to the Weston-super-Mare and District Electric Supply 
Со. (Ltd). The Council reserve right of purchase at 104 years. 

Prussia.—In a Foreign Office report received from Berlin in 
November last, and just published (24 8vo. pages) (!) dealing with 
the subject of local government in Prussia, attention is called to 
the terms of the concession granted by the City authorities to 
the Berlin Tramways Co. By the terms of this concession the city 
receives 8 per cent. of the gross revenue, and, when the excess of 
revenue over expenditure permits of a higher rate than 12 per cent. 
interest being paid on capital, the balance profits are divided 
equally between the city and the company. The tramways pass 
through the neighbouring communes of Charlottenburg and Schöne- 
berg, and the local authorities of these districts receive a yearly 
rental of 3 marks per metre of single line and 6 marks per metre 
of double line. The company is entitled to pension its officials. 
The concession expires in 1919. The budget for the city of Berlin 
for 1898-99 includes £47,000 receipts from the Berlin Electrical Co. 
for the use of the streets, and £69,000 rentals from the tramways. 

Radcliffe.—The District Council have received three proposals 
for the construction of electric tramways in the district. The 
Council have already applied for powers to borrow £16,000 for 
establishing electricity works, and the consulting engineer is of 
opinion that the current required for working the tramways alone 
would almost psy the working expenses of the electric lighting 
station if current were supplied at 144, per unit. 


- Resignation.—Mr. Robert Knight, J.P., Newcastle-on-Tyne, 
has resigned the position of general secretary to the Boilermakers’ 
and Iron and Steel Shipbuilders’ Society, which he has held for 
28 years. | 

St. Luke's (London).—A special committee has been appointed 
to report upon the desirability or otherwise of the Vestry applying 
for a provisional order for the municipal supply of electric current 
in the parish, and to obtain the necessary technical and professional 
assistance. Twelve months ago the Vestry rejected a similar propo- 
sition. Mr. A. Pond, who sponsored a motion to the above effect 
at the last meeting of the Vestry, pointed out that Shoreditch, 
Islington, Hampstead and other parishes in the north of London 
were engaged successfully in supplying electric current. Messrs. 
Howes, Pond, Standring, Rumball, Miller, Elven, Basterfield and 
Whitehead form the committee. 

Consent to the application of the Smithfield Markets Electric 
Supply Co. for a provisional order for the St. Luke's district has 
been refused. 

St. Pancras (London).—A report of the Electricity and Public 
Lighting committee to the Vestry, on Wednesday, stated that by 
the aid of temporary plant at the Regent’s Park supply station the 
Christmas extra demand for current was satisfactorily met. The 
new station is progressing satisfactorily but for occasional delays 
through the weather. Two out of the four boilers have been 
delivered, and one has already been in use. The committee further 
reported the receipt of a quotation from the Brockie-Pell Arc 
Lemp (Limited) for the supply of 50 Brockie-Pell arc lamps, at 
£8. 16s. each, and ‘‘in view of the satisfactory running of the old 
lamps during the past seven years" it was decided, on the recom- 
mendation of the committee, to accept the quotation. 

Salford.—Mr. Haworth, in presenting the Electricity com- 
mittee's report to the Town Council, on Wednesday, said that 
when the new committee was formed the electricity undertaking 
was working at a loss of £4,000 per annum. In the first twelve 
months they increased the average consumption of current per 
lamp from 5'2 to 14 units per annum, and the revenue went up 
from 2s. 9d. to 4s. 2d. per lamp. In 1897 they sold 110,000 units, 
and last year 324,000 units, and but for a serious accident the deficit 
for the year ending March would not be more than £300. Owing 
to the increasing demand for current, and also in view of the 
prospect of the adoption of electric traction, he moved that Messrs. 
Lacey, Clirehugh and Sillar be appointed consulting engineers for 
aterm of three years, at a salary of £500 per annum. A discus- 
sion ensued, but the question was adjourned until Wednesday next. 


Saltburn.—Messrs. Cox-Walkers, Darlington, are putting down 
electric light plant for supplying current for private lighting in this 
district. 

Shoreditch (London).—At Tuesday's meeting of the Vestry, 
Mr. H. E. Kershaw submitted the report of the Lighting com- 
mittee giving some figures prepared by the chief electrical engineer 
concerning the growth in the demand for current. The units sold 
in the quarter to Sept. 30, 1897, were 57,452, to September, 1898, 
203,892, and in December to 313,558 units. These figures, the 
committee urged, justified the expenditure in connection with the 
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projected new generating station. The committee have appointed 
a sub-committee to consider the question of available sites for the 
new station. On the som mendation of the committee, it was 
resolved to order new cables from the British Insulated Wire Co. at 
a cost of £2,750. 


. Southampton.—At the meeting of the County Council, last 
week, the Tramways committee reported that they were now in a 
3 to present a complete electric tramway scheme. A report 

as been prepared by the consulting engineers, Messrs. Kincaid, 
Waller and Manville who approve the overhead trolley system as 
already adopted by the Council, and recommend the doubling of 
all lines where possible ; also the retention of double-deck cars 
throughout the system, the lowering of the roadway through the 
Bargate, the taking of a protected trolley wire under the gate, the 

electrical equipment of the entire system, and the provision of a 
stock of 20 motor cars with running sheds, The estimated cost of 
the entire scheme complete is £63,722. The above estimate in- 
cludes the cost of providing equipment for three additional miles 
of line and six miles of new tramroad. The whoie of the com- 
mittee’s recommendations were adopted. 

Southport.—Electric current is to be supplied for motive power 
at 7d. per unit for the first hour and 2d. after. | | 

. Tariff Ohanges,—Oylinders, rods, sticks, pencils, ues, 
sheets or blocks, &o , of agglomerated carbon for use in electrical 
apparatus are now subject to a duty of 5 per cent. ad valorem on 
importation into Belgium. Brass 
assessed for duty at 75 lire per quinta] on importation into Italy. 


Uitenhage (South Africa).—The Town Council are anxious to | 


establish electricity supply works, and Sir James Sivewright has 
а requested to name a consulting engineer for drawing up а 
acheme. 

United States Patent Law.—Messrs. Fairfax and Wetter write : 
An important decision affecting many English inventors was given by 
the Commissioner of Patents, at Washington, on Dec. 20. According to 
Sec. 4,887 of the U.S. Statute which became operative on Jan. 1, 1898, an 
inventor who had first applied for a patent in a foreign country would not 
be debarred from receiving a patent for the invention in the 
by reason of its first having been patented abroad, unleas the application 
for said foreign patent was filed more than seven months prior to the filing 
of the application in the United States. Now, as the majority of inventors 
in England file a provisional specification, and obtain provisional protection 
before they file a complete specifiation, on the base of which the patent is 


granted, а few experts had arrived at the conclusion that, in the case of 


the English patent, the date of application referred to in the said Statute 
would be the date of filing the complete specification. On Dec. 20 the 
question came before the Commissioner of Patents, who held that the date 
of application for an English patent is the date on which the original 
application was filed, even if it has been acccmpanied only by a provisional 
specification, the reason given being that, aceording to English law, pro- 
visional protection is not analogous to a caveat. And the patent, when 
granted, is dated as of the day of application, instead of bearing the date of 
the actual grant or issue, ав is the case in the United States and some 
other countries. English inventors must therefore be careful to apply for 


& United States patent in good time, if they wish to obtain protection for |. 


their invention in the United States. 

Wellingborough.—The electrical engineer to the Leyton Dis- 
trict Council (Mr. H. Collings Bishop) has paid a visit to this town, 
and will report upon the question of the erection of electric light 
and refuse destructor works. 


Whitechapel (London).—The London County Council is be 
asked to grant a loan of £25,000 to the District Board of Works to 
defray the cost of the purchase of land in Osborne-street, George- 
yard and Wentworth-street for an electricity supply station, and 
the Electrical Committee recommend, and the Board approve, 
the application to the Council for a further loan of £60,500 for the 
erection and equipment of the station. The erection of a new duat 
destructor, at a cost not exceeding £15,000, has also been agreed to. 

Workhouse Lighting.—The Islington (London) Guardians have 
instructed Mr. J. S. Enright to prepare а report on the electric 
lighting of the workhouse at a fee of ten guineas. There were 34 
applications for the appointment. 


Dinners and Presentations.—Last week a farewell dinner was 
given at Dover to Mr. A. A. Whitlock, resident engineer at the 
Dover electricity works, on the occasion of his leaving Dover to 
take the position of engineer at the County of London and Brush 
Provincial Company’s station, at Wandsworth (London). Mr. 
Whitlock has also been the recipient of a presentation from the 
Directors of the Dover Electricity Supply Company, in recognition 
of his services. 

The annual dinner of the staff of the Langdon-Davies Electric 
Motor Co. was held on Saturday at the Bridge House Hotel, London 
Bridge. Mr. A. Soames (managing director) occupied the chair, 
supported by Mr. W. Langdon-Davies (engineer), and Mr. W. F. 
Davidson (works manager) About 50 sat down. 

Electro-Harmonic Society.—A smoking concert will be given 
at the St. James's Hall Restaurant, Regent-street, London, on 
Friday evening, Jan. 27, at eight о 
tive programme will be provided. | 


ttings for electric lamps are | 


nited States | 
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PATENT RECORD. 


A vecord of Applications for Patents and Patent Specifications Published 
is oom Jor this journal by Mr. J. C. Cithpman, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained, 


APPLICATIONS FOR PATENTS. 

Norn.— Te Specifications of Applications for Patents are not open to 
public inspection until a, the acceptance of the complete Specifications. 
The names within par are those of communicators of inventions, or 
where complete specification accompanies application an asterisk ts suffixed. 

December 31, 1898. 

27,693. Тнк Berrea Тномзом-Носвтох Co. (Loartsp). London. Im- 
provements in systems of train control for electrically-propelled 
vehicles. (Е. E. Case. United States.)“ 

27,599. C. DunEv. Liverpool. Improvements in electro-hydraulic brakes 
for railway vehicles and other purposes.* ; 

27,613. C. Howarp. London. Improvements in electric fuse holders.“ 

27,614. J. К. HATMAKER. London. Electrolytic or battery liquid. 

21,656. A. M. ARTER, London. Improvements in electric arc lamps. 


| January 2, 1899. 
2. J. S. Hicurrecp. St. Helens. Improvements in apparatus for 
connécting electric mains. : 
8. W. Н. VAUGHAN and T. Foster. Manchester. An improved 
electric reversing switch with liquid resistance. 
20. T. E. WRAVkR. Wolverhampton. А new or improved electric heater. 
44. W. Н. HARrFIELD. London. Improvements in apparatus for elec- 
trically controlling engines, electro-motors and other machinery. 


í January 3, 1899. 
96. J. M. ANDERSEN and A. ANDERSON. London. Improvements in 
supporte for electric conductors. * 

101. T. A. WiLLARD. London. Electrodes for storage batteries.* 

102. T. A. WILLARD. London. Means for producing battery electrodes.“ 

108. J. H. Noap. London. Improvements in direct reading elec- 

- tricity meters. 

158. К. A. DawBARN and A. B. MouxTAIN. London. Improvements 
in ог in connection with electrical motors for working lifts, cranes, 
machine tools and like stationary machines. 

135. В. A. DAwRaRkR and A. B. Mountain. London. Improvements 
in and in connection with electric railway and tramway pro- 


pulsion. 
155. H. MoNNaR». London. Improvements in dynamo electric machines 
or motors, 
January 4, 1899. 


155. A. E. Barnes. London. 
arc electric lamps. 

163. S. CROWTHER. Leeds. Ап automatic switch (for use in conjunc- 
tion with electric bells that ring continuously when the door of 
the shop or like place is open). 

165. C. T. BRiscoB and E. Jones. Blackburn. 
the electrical cord grip lamp holder. 

195. C. J. W. Hensincrr, London. Improvements in telephones. 

200. G. Taomas-Davigs. London. Improvements in or connected 
with enclosed arc lamps. 

214, L. ре M. G. FERREIRA and Н. J. Pryce. London. Improve- 
ments in apparatus for electrically interlocking the block and 
mechanical signals on railways to render it more efficient and 
certain. 

216. J. G. LoRRarN. London. Improvements in electric railways. 
(Ё. С. Esmond, United States.) 


SPECIFICATIONS PUBLISHED. 
Мота. АП Specifications can now be obtained at the uniform price of 
84. each. 1567 
29,257. Воот and Boutt. Electric signallin nalli particulariy on railways. 
30,065. Huisman and Gover. Key switch holders for incandescent electric 


lam 
50,295. 


An improved means of sealing enclosed 


An improvement of 


ps. 
Hott. Automatic locking lever and lifting lever combination for 
electrical lifts, cranes, or other machinery. 


351. MÜLLER and Tupor. Preventing sparking when making and 
breaking electrico circuits, 
1,809. CLAREMONT. Automatic switch, or cut-out. 
2,209. GUÉRIN. Joints between the glass globes of electric arc lamps, and 
the supports by which they are carried. 
2,522. EcksTEIN and Coats, Electrical striking mechanism for bells. 
2,761. Cowan and STILL. High-tension electric switches. 
2,784. IxMiscH. Electric switches. 
5,802. Epmunps. Electrical conductors. 
4,514. FggNY (Decker) Electrolysis and cathodes therefor. 
21,841. Sıemens Bros. anD Co., (LMrrxp (Dumas and Grimston). Arma- 
tures of multipolar dynamo electric machines. 
20,964. Vanpam and Marsu. Plug switches or wall contacts for electric 
circuits, 
23,243. Riss. Electric accumulators, 
23,307. Lewis and Тнв Мотолі ELzcTRIC Tavor (Liurrmp) Enclosed: 


arc lamps. 
23,716, Happan (Miller). Secondary or storage batteries, 
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COMPANIES’ MEETINGS AND REPORTS. 


Eastern Telegraph Co. (Limited). 


The fifty-third half-yearly ordinary general meeting of this Company 
was held yesterday (Thursday) at Winchester House, Old Broad-street, 
London, under the presidency of the Marquis of TWREDDALE, К.Т. 

The SECRETARY (Mr. George Draper) having read the notice calling 
the meeting, | m 

The CHAIRMAN said that he would as usual draw t heir attention tothe 
more important features of the business of the past half-year. The gross 
revenue for the six months to September last amounted to £444,011, or an 
increase of £284 over that of the corresponding period of 1897. During the 
September half of 1897 they derived extra traffic from Crete owing to the 
disturbed condition of that island, but this traffic had since resumed its 
normal state. There were other fluctuations in various classes of traffic, 
but in no case were they so important as to call for special attention. The 
total ordinary expenses for the half-year to September last were £121,576, 
showing an increase over those of the corresponding period of 1897 of 
£12,155. This increase comprised in the present half-year's figures 
several items of an exceptional character which did not appear in 
the corresponding period of the previous year, and which would not 
recur. The increase in the ordinary. expenses had really amounted 
to £5,503, and the nature of this increase was fully explained at 
the last meeting. He might remark that their expenses had a ten- 
dency to grow in a greater ratio than the revenue, A Company such 
as theirs existed for the benefit of the public as well as for that of 
its shareholders, and they had accordingly spent, and -would continue 
to spend, large sums in improving the efficiency of their service; and 
from time to time they had also made extensive, and they hoped to make 
still further, reductions in their rates. For the reasons given at the last 
general meeting it was not possible to compare several items in abstract 
“ A” (general expenses in London) and abstract B” (working expenses 
at stations). The expenses attending repairs and renewals of cables during 
the half-year had amounted to £41,716, or an increase of £10,079. In 
comparing the actual ships’ expenses they found a decrease of 
£2,571. The increase in the total was due to the large amount of 


cable used on repairs, the Malta-Alexandria No: 2 cable alone re-. 


quiring no less than 222 knots. The amount received from Govern- 
ments and other companies for repairs to their cables during the 
half-year amounted to £7,172 lees than in the corresponding period of last 
year. The net result of the working during the half-year might be briefly 
summed up as follows :—The gross revenue amounted, as he had already 
pointed out, to practically the same figure as last year, but the working 
expenses, the expenses in connection with repeirs to cables, and the 
charges against revenue in respect of dividend on the additional amount 
of Preference stock were all heavier, so that they carried £5,000 
lesa to the general reserve fund, £15,000 less to the minor 
reserves, and £6,457 less balance forward to next half-year. Not. 
withetandiag these reductions, however, he thought, after the explana- 
tions he had given, that they would consider the result on the whole 
satisfactory. He was glad to be able to add that the receipts so far as 
they had gone in the current half-year had been fully maintained. The 
Preference stock certificates had practically been all issued, and the greater 
portion (about 8,000) of the Ordinary certificates had been issued, but 
there were still about 800 shareholders who had not sent in their old 
Ordinary share certificates to be exchanged for Ordinary stock certificatee. 
If any shareholder should be present who had not done so, they would feel 
obliged by his giving the matter attention without delay. "With reference 
to the additional cables between Porthcurnow and Gibraltar, Malta and 
Alexandria, the first section had been laid ; and since the report was issued 
the remaining sections between Malta and Gibraltar and Malta and Alex- 
andria had also been successfully completed, and they would shortly be 
opened for traffic. The cost of these cables would be partly taken from the 
general reserve fund. They had under consideration tenders for a new 
cable repairing steamer to replace the “ John Pender,” which had been 
sold. The amount received for the old ship would be credited to the 
maintenance ships’ fund, and the cost of the new vessel would be taken 
out of that fund. He concluded by moving the adoption of the report 
and accounts. 

The VICE-CHAIRMAN and MANAGING DIRECTOR (Mr. J. 
Denison-Pender) seconded the motion, which was carried unanimously. 

Resolutions were afterwards passed re-electing the retiring Directors— 
Mr. C. 8. Colvin, C.S.L, and Sir Henry C. Fischer, C.M.G.—and the 
auditore, Messrs. Deloitte, Dever, Griffiths and Co., and Messrs. Welton, 
Jones, and Co. | | 


An extraordinary general meeting was held subsequently, to consider the 
following resolutions :— 

“1. That Article 29 of the Company's Articles of Association be altered 
by striking out the amount £10, and inserting in lieu thereof £1,” 

“2. That the Directors of the Company be and they are hereby authorised 
(in accordance with Section 6 of the Eastern Telegraph Company's Act, 1898) 
from time to time to create and issue Debentures or Debenture stock charged. 
on the revenue and undertaking of the Company, so, however, that the total 
amount of Debentures or Debenture stock for the time being created and 
issued shall not exceed one-third of the total amount of the capital in Ordi- 
nary and Preference stock and shares for the time being created and issued 
and paid up, and so that all Debentures or Debenturc stock created and issued 
by virtue of this section shall rank pari passu with the existing 4 per centum 
Debenture stock of the Company.” 

The CHAIRMAN, referring to the resolutions, explained the neceasity 
for altering the Articles of Association and the advisability of granting 


‘delays. 


powers to the Directors to issue from time to time the balance of the 
mortgage debenture stock. 

On the motion of the CHAIRMAN, seconded by the VICE-CHAIRMAN, 
the resolutions were put to the meeting separately, and were carried 
unanimously. 

Mr. PARRITT afterwards proposed a vote of thanks to the Chairman, 
Directors, the Secretary, and Staff, and having warmly recognised their 
services to the Company, congratulated the Chairman on the honour which 
had been conferred upon him by Her Majesty. 

Mr. Ө. В. SYMES seconded the motion, which was carried unanimously. 

The CHAIRMAN acknowledged the vote, and the proceedings then 
terminated. 

[We shall publish а full report of these meetings in our next issuc.] 


Potteries Electric Traction Co. (Limited). 


An extraordinary general meeting of this Company was held on Monday 
to consider a resolution to amend the articles of association, The chair was 
taken by Mr. EMILE GAnRCKE. | | | 

The SECRETARY (Mr. J. G. B. Elliot) having read the notice convening 
the meeting, | 

The CHAIRMAN said : Gentlemen, this is an extraordinary general 
meeting called for the purpose of altering the articles of association as 
required by the Stock Exchange, and it is necessary for us to carry them 
out before we can proceed with the application for a quotation of the shares. 
I am glad to have the opportunity of treating this meeting as 
if it were the statutory meeting, and thus giving any shareholder the 
opportunity of asking questions as if we were holding the statutory meeting. 
My first duty, however, is to propose the resolution, of which notice has 
been given and which the Secretary has read, and before sitting down I 
will mention a few matters for your general information. The Company 
was registered on June 28, and the statutory meeting was called in October 
and adjourned to November, when it was held. Then we issued a pros- 
pectus, and the whole of the share capital was subscribed, namely, 20,000 
Preference shares and 20,000 Ordinary shares, which were allotted. The 
20,000 Ordinary shares included 6,666 which were issued to the 
British Electric Traction Co. as fully paid in part payment of the 
purchase price, You may, perhaps, have heard that the shares were 
not very fully subscribed by the outside public, but the British 
Electric Traction Co. and the Electric and General Investment 
Co., took up the whole of the capital which was not so subscribed. 
After referring to the appointment of Mr. C. S. Drummond to a 
seat at the Board, the Chairman continued: You are aware that the 
undertaking practically consists of three separate tramways. The first is 
the North Staffordshire Tramways, which we have taken over; the 
second is the tramways extensions which were authorised under a Provi- 
sional Order of August, 1896 ; and the third comprises the lines authorised 
under the Light Railways Order, which was confirnied by the Board of Trade 
in December, 1897. With respect to the North Staffordshire Tramways, they 
have been in course of conversion to electric tramways for some months ; 
we are very hopeful that they will be opened for traffic by electricity in the 
course of a few weeks now, and we believe that this will have a very 
marked effect on the revenue of the undertaking. . There have been many 
I cannot, at this meeting, precisely say to whose fault the delays 
are attributable. In undertakings of this kind we have various difficulties 
to meet with. With reference to the tramways extensions—which I call 
the second undertaking—they have been under construction for sometime ; 
the electrical equipment is also well in hand now, and we hope to make 
rapid progress towards completing those lines. With respect to the light 
railways, they are also under construction, but we are not in во greet a 
hurry to complete that work, as we have ample time to do so under the 
Light Railways Order. Still, it is very desirable to complete them as 
soon as possible, because, until the whole of the lines are completed and 
working by electricity, we shall not derive the fullest advantage from the 
system. For the Tramways Extension Order—what I call our second 
undertaking—we had not a very long time given to us for completion, and 
the time allowed by the Board of Trade expires on February 7th next ; 
but we have applied to that department for a further extension of time, 
and Iam glad to say that, although at firat there was some opposition 
from the local authorities to the further extension, they have now 
approved of the proposal. They will, therefore, support the application to 
the Board of Trade for an extension of time for six months, but I hope 
that we shall not want the whole of that period. I think I have now 
touched upon all the points that it was necessary for me to inform you 
upon. After the resolution for which this meeting has been called has 
been passed, I shall be happy to answer any question. 

Mr. J. S. RAWORTH seconded the motion, which was carried 
unanimously. 

A vote of thanks to the Chairman terminated the proceedings, 


London Electric Omnibus Co. (Limited). 


The third general meeting of this Company was held on Saturday last 
Major S. FLoop PaGE presiding. 

The CHAIRMAN reminded the shareholders that about а year ago a 
committee was appointed, and that, as the result of their investigatione, 
the Directors received a mandate to go on and вее if anything better could 
be done. During the period which had since elapsed they had been 
endeavouring to ascertair exactly the whole of the conditions necessary 
for the working of electric traction, especially in reference to accumulators 
foromnibuses, He believed they had got а good asset in the Sola accumu- 
lator, but they had not been able to take any steps for dealing with it, 
owing to rival claims which were set up. The matter had been referred 
to arbitration, and he understood that a decision had now been given, The 
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Board long ago came to the conclusion that this Company could 
not manufacture omnibuses, even 
and it, therefore, became necessary to 
people with considerable electrical knowledge who would be able to 
deal with the problems involved. With this object they had assisted in 
establishing a Company for the manufacture of omnibuses at Wolver- 
hampton—the Electric Street Car Manufacturing Co.—of which he was 
the Chairman. He had been told that an electric omnibus had, within the 
last two weeks, been running about the streets of Berlin. With that 
exception there was not a single electric omnibus in Europe running 
along the streets without rails.. This Company had not made any progress 
except of a theoretical character. They possessed three omnibuses which 
had been driven about the streets of London three or four hours a day 
successfully, but they had not yet been able to run their 26-passenger 
omnibus continuously throughout the day, and that was what they must 
do to compete with the horse-drawn omnibus. The Board had learned 
that there was а great deal more to be done than anybody thought at the 
time the Company was started. He stated in conclusion that Mr. Flack 
апа Mr. Fox had resigned their seats on the Board. 

Lieut.- Col. T. T. TURNBULL (Managing Director) remarked that when 
he .came to look into things at the works he found it necessary to put 
a stop toa great deal of expenditure there. Ав to the Company’s 26- 
passenger omnibus, it was impossible to find a man competent to drive it 
about the streets of London in its present shape. It was altogether too 
heavy avehicle. He believed the Sola accumulator was a good one, but it 
required to be further developed. The mistake which this Company had 
made was that they had started with omnibuses of a weight which was 
beyond the power of the present accumulators to work. At Wolver- 
hampton a lighter omnibus had been manufactured, which was, in many 
respects, а serviceable vehiele. He had driven it quite easily, but it con- 
tained certain defects which made it impossible for him to recommend its 
immediate purchase by this Company. He hoped the existing defects would 
be remedied before long. It was for the shareholders to say if they con- 
sidered it worth their while to join together and find a little more money 
to carry on the Company. Не thought that it would be, as it waa his 
opinion that they had now reached that stage when all money put into 
the Company might be regarded as a good investment, 

Mr. W. M. HAWKINS asked what was the price of the new omnibuses 
which bad been referred to? 

Tbe CHAIRMAN replied that the price was about £500 each fully 


equipped. 

The CHAIRMAN, referring to the agreement which was to be sub- 
mitted to the shareholders for terminating the arrangement between Mr. 
M. Radcliffe Ward (one of the vendors and the engineer) and the Company, 
said that the conditions of that gentleman’s engagement were of an 
onerous character. He not only received £1,000 per annum, but had full 
control and authority over the technical and engineering staff of the Com- 
pany. Designs for omnibuses could not be accepted by the Board except 
with the consent of Mr. Ward. The accounts kept by that gentleman 
had not been properly kept, and the Directors had been obliged to accept 
his word for large sums. · If the shareholders decided on the liquidation of 
the Company he (the Chairman) should propose that it should be wound 
up under the supervision of the Court so that verything might be disclosed 
to the shareholders. 

Mr. WARD said that he challenged the fullest investigation into all the 
expenditure with which he had been concerned. Although nominally a 
vendor, he was not one actually, and had only received £200 in cash. 
Speaking of the Company’s omnibuses, for the manufacture of which he 
was responsible, he said that their cost would bear favourable comparison 
with that of any first vehicles of a similar kind. 

After further discussion the report and ‘accounts were adopted ; and 
the shareholdera indicated by a show of hands, that they were favourable 
to the reconstruction of the Company, whereupon the Chairman stated 
that the Board would in a short time submit a scheme for that pu 

At an extraordinary general meeting the provisional agreement, dated 
November 16th last, for severing Mr. Ward's connection with the Company 
was unanimously approved. i 


The trouble between the directors and Mr. Radcliffe Ward indicated in 
the above report has led to the publication, by the latter gentleman, of a 
circular, setting out his grievances against the board. In this circular— 
which, кек, is accompanied by illustrations of an electric omnibus 
which is described (in the circular) as one of the most successful auto- 
mobiles yet produced, but which bears indication of French origín—the 
directors are charged with issuing а report of a shamefully. meagre char- 
acter, and he asks for more daylight to be given to the shareholders on the 
subject of the prospectus of the company generally, and as to the scheme 
of reconstruction. The circular has little interest for anyone not a share- 
holder in the company, but, as is usually the case in documenta of this 
nature, a good deal of forcible language is used—some of it in large type. 

{ee a EE IE E 
Amazon Telegraph Co. (Limited). 

The repòrt of the Directors of this company for the year ending June 30 
last, states that the revenue, including £5,137. 168. 4d. brought forward 
last year, amounts to £29,466. 8s. 10d., and the working expenses to 
£18,494. 102. 3d., leaving, after deducting £8,870 for debenture interest 
and sinking fund, £2,081. 188. 7d. to be carried forward. This shows an 
increase of £4,148, 14s. 2d. over the year to June 30, 1897, notwithstand- 
ing that several sections of the cable were interrupted. When the 
through line works regularly a steady and increasing traffic is at once 
developed. Owing to the unusually heavy flood season, the system has 
again, unfortunately, 
safety was reasonably expected, the banks in places were washed away, 
but every effort is beihg made to cope with these 
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if they possessed the capital, 
obtain the services of 


been subjected to interruption, and in parts where. 
difficulties, The 


Directors are substituting indiarubber for guttapercha core, as the former 
is less liable to damage from heat; and they have recently sent out 100 
miles of indiarubber cable, which is now being laid in some of the 
localities where interruptions have occurred. It is also proposed to try 
aerial lines where exceptional difficulties have arisen, and by this means 
bridge over such dangerous places. In order to carry out these and other 
improvements, further financial assistance is required. The Directors 
have, therefore, arranged for advances to be made from time, ав шау be 
necessary, against a deposit of the companys Debentures, and will ask the 
shareholders’ sanction for the creation and issue of the balance of £75,000 
unissued Debentures, in order that these may be available as security for 
such advances as may be required. T f ' 


Yorkshire House-to-House Electricity Co. (Limited). 


The following report of the Directors of this Company is issued for the 
year to Dec. 31 last :— 

The Leeds Corporation, in exercise of the powers conferred by the Com- 
pany's Provisional Order, gave notice on Aug, 4 last, requring the Company 
to sell its undertaking. As the result of negotiations, it was agreed that 
the sale should take effect, as regarded capital expenditure, on Aug. 51, 
1898, and as regarded revenue on Sept. 30, 1898, and that agreement was 
approved at а meeting of the Company, held on Nov. 21 last. The capital 
expenditure to Aug. 51, 1898, after deducting depreciation, was found to 
be £217,420. 10s. 4d., and the purchase price is therefore to be paid, in 
accordance with the provisions of the Provisional Order, Ьу the issue of 
£217,420 of Leeds Corporation Five per Cent. Stock, redeemable only by 
agreement between the Corporation and the holders of the stock for the 
time being. The amount of capital assets included in the accounts ia 
merely the nominal value of the stock, the market value of which cannot 
at present be accurately estimated. The transfer of the undertaking was 
completed on Dec. 15 last. The Corporation have retained the services of 
the whole of the Company's staff. | | 

The shareholders will be invited to pass a resolution for the liquidation 
of the Company, and the Directors will submit the name of Mr. Grosvenor 
Talbot (chairman of the Company) as liquidator, and the names of the 
other members of the Board as an advisory committee. Mr. John 
Gordop, the Company's auditor, will be appointed to audit the liquidator’s 
accounts. i 
- The supply of electricity by the Company on its own account having 
ceased on Sept. 30 last, the revenue account now submitted shows the 
result of only nine months’ trading, and excludes the most profitable 

uarter of the year. The profit available for dividend, including 

1,529. 28. 5d. brought forward, and after providing £2,612. ба. 8d.- for 
depreciation, on the scale demanded by the Board of Trade auditor, is 


410,740. 5s. 10d., which the Directors propose shall be appropriated as 


follows :— | 
Interim dividend at the rate of 5 per cent. per 
annum on the Ordinary shares for the half-year 


to June 50, 1899 £5,671 6 6 
Dividend on amount called and paid up on same 

shares (which, with interim dividend, equals 

the rate of 62 per centum per annum for year to 

C1111. ͤyßß x 6981 9 8 
Balance forward .............. ............. К S 87 9 9 


i £10,740 6 10 
The number of lamps connected to the Company's mains increased during 
the nine months ending Sept. 30, 1898, from 49,150 to 65,328 (35 watt 
lamps). 

The Directors express their hearty appreciation of the work done by the 
staff during the existence of the Company, more especially by Mr. Green, 
the secretary, and Mr. Harold Dickinson, the engineer, who have held 
their. positions since the commencement, and whose ability and dis- 
interested services have been of the greatest value in developing the under- 
taking. The Directors also recognise the conspicuous care and skill exercised 
by Mr. Robert Hammond, consulting engineer, in designing and superin- 
tending the construction of the works, as well as his valuable efforts in 
establishing the Company and obtaining the Provisional Order for su pply. 
of electricity in Leeds, 


ETRE SET | 
NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 

KALGOORLIE POWER SYNDICATE (LIMITED).—This company was regis- 
tered on Jan. 10, with a capital of £10,000, in £1 shares, to promote a 
company to provide end apply electric power for mining and other риг-. 
poses. The first subscribers (each with one share) are :—M. E. Williams, 
G. Neville, J. B. Sealy, and J. Doyle, E. Pope, G. Baker and C. E. Mozley. 

SWANSEA MOTOR OMNIBUS CO. (LIMITED).—This company was regis- 
tered on Jan. 10, with a capital of £20,000, in £10 shares, to construct, 
maintain and work omnibuses, vans and other vehicles, by electricity, 
steam, oil, or other motive power. The first Directors are :—J. C. Morris, 
J. Williams, O. Walters, T. P. Thomas and E. H. Leeder. 


—ЄЄ—— 

STOCK EXOHANGE NOTICES.—The Stock Exchange committee has 
appointed the 26th inst. a special settling day for 100,000 £1 Ordinary 
shares (10s. paid, and numbered 1,201 to 101,200) of the Blackheath and 
Greenwich District Electric Light Co. (Limited), which the Committee 
has also ordered to be quoted in the Official List, a3 well as the further 
issue of 5,405 fully paid £5 Ordinary shares (Nos. 484,598 to 490,000) of 


the National Telephone Co. (Limited). 
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CITY NOTES. 
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MEMORANDA.—Bank rate 4 cent. (since Oct. 13, 1898). Price of 
silver 27 ud. per oz. (Jan. 19). Consols (22 per cent.) 1114—1118 for 
money, 111,5,—111,, for account; 24 per cent. 1033—104} (Jan. 19). 
Stock Exchange Settling Days: Consols, Feb. 1; Stocks and Shares Con- 
tinuation Days, Jan. 25 and Feb. 8; Ticket Days, Jan. 26 and Feb. 9; 
Pay Deys, Jan. 27 and Feb. 10; Mining Share Carry over Days, Jan. 24 
and Feb. 7, 


BRITISH ELECTRIC TRACTION CO. (LIMITED).—The Electric and 
General Investment Co. have this week invited applications for 20,000 Six 
Per Cent. Cumulative Preference shares of £10 each in the British Electric 
Traction Co. (Limited) at £12 per share. The additional capital is 
required for the development of a large number of electric light, tramway 
and railway undertakings in which the British Company are interested, 
either as owners or lessees, Applications from registered holders of shares 
in the British Electric Traction Co. were preferentially considered. The 
list closed yesterday (Thursday) for both town and country. 

BRITISH INSULATED WIRE CO. (LIMITED).—The Preference dividend 
for the half-year ending Dec. last (3a. per share, less tax) has been declared. 

CITY AND SOUTH LONDON RAILWAY CO.--The accounts of this com- 
тару show a balance (after providing for debenture interest and the full 
dividend on the Five per Cent. Preference shares) sufficient to allow pay- 
ment of a dividend on the Consolidated Ordinary stock at the rate of 2 ver 
cent. per annum, carrying forward £1,419 to the new account. The dis- 


for the half year ended 31st inst., will be paid by warrant on Feb. 1. The 
stock register will be closed from 27th to 5186 inst. inclusive, 

ELECTRIC CONSTRUCTION CO. (LIMITED).—The transfer books of the 
Ordinary shares of this company are closed from 18th to 3180 inst. 
inclusive, for the payment of the second half of the dividend of 6 per 
cent. per annum declared on July 21. 

GLOBE TELEGRAPH AND TRUST CO. (LIMITED). —The financial papers 
announce that this company has declared a quarterly interim dividend of 
= per share оп the Preference shares and 1s. 9d. per share on the Ordinary 
shares. : 

HAMPSTEAD ELECTRICO SUPPLY CO. (LIMITED).—The Directors of 
this company notify the payment of the dividend on the Five per Cent. 
Cumulative Preference shares for the half-year ended Deo. 31. 

HASTINGS AND 8T. LEONARDS-ON-8EA ELECTRIC LIGHT CO. (LIMITED). 
At a meeting of this company, on Thursday last, it was decided to wind 
up the company voluntarily, consequent upon the acquisition of their 
undertaking by the Corporation, and Mr. James Woodhams, auctioneer, 
Havelock-road, Hastings, was appointed liquidator, 

WESTERN AND BRAZILIAN TELEGRAPH 00. (LIMITED).— Notice 
is given that Debentures, series A, to the amount of £8,900, and series D, 
to the amount of £10,500, will be drawn for payment at par, at the offices 
of the company, on Wednesday next. 

WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).—The esti- 
mated amount of the traffic receipts of this company for the half month 
ended Jan. 15 is £1,891, against £1,997 in the corresponding period of 1898. 

ELEOTRIO TRAMWAY AND RAILWAY TRAFPIC REOEIPTS. 


2 
tribution for the corresponding period last year was at the rate of 1$ per Week E No. AGGREGATE. 
cent. per annum, the balance carried forward being £1,510. 14s. Lins. ended 8 Fo аш, icc fne 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHT CO. | 4 ount. | or Deo. 
(LIMITED).—An extraordinary meeting of the 5 on 1899 £ £ £ £ 
Monday to consider the bill for compulsory powera promo у the com- |, 
pany. The meeting was called to comply with Parliamentary standing Birmingham Tramways.| Jan i 35,754 |+ 296) ... 5 
orders. Lord Rathmore eaid the main object of the bill was to enable the Blackpool ad ae n 111 |+ 4 41) 16, + 2,467 
company to obtain compulsory powers for acquiring sites for generating uec a Fleet- | „ 14| 115|... 2 280 оз 

1 1 1 1 y io districte. TTIITITIIT : 
stations and lights of way for connecting its various | „ *Bristol & : „ 18 2,557 + 190 2 6,063 + 224 

DUBLIN UNITED TRAMWAYS CO. (LIMITED).—Subject to final audit, се сои асаа е 15 1,107 4 22 3: 3986 4 27 
the Directora of this company bave declared a dividend of 6 per cent. per Dis tion У. * 14 151 4 43| 41 | 7504! 
annum on the Preference shares and 5 per cent., free of tax, on the Ordi- Dubli United(Bouthern) " 13| 606 + 183 2 1115 | + "356 
nary shares for the half-year to Dec. 91. Including amount brought forward Li 1 Overhead Rl d 15 1.337 — 24 5 | 3,967 — 189 
from the June half-year, the surplus profits amount to about £9,000. | “gh eld Tramways |» 15 1.207 + 246 2 2485 „ БИ 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) абв. Trams 15| 629 19 9! 1087 - 

е е 7 1 South 8 e Ља ФОЛЛ о оооо с 97 + 7 64 
The interest on this company's 4 per Cent. Mortgage Debenture Stock — — Parti electrical. 
9 . 
ELECTRICAL COMPANIES’ SHARE LIST. е 
PREVIOUS Price RATE PER BUSINESS рони 
3 ES " ore NAME, WEEK'S PRIOR | Wednesday, | CENT. DIVIDENDS ров, DURING WEBK 
ohr. sare. | DEND. JAN, 11. Jan. 18. | YIRLDED. ENDING JAN. 18. 
i TELECRAPHS & & а. awuse. | weve” 
£124,400 100 é *African Direct Telegraph 4% Mort. Deb. (red) „ — 10) 14 10) 104 8:0 11 | Janeary aad July .. sls .. 

. 10 2 Amason Tel кыл ло onan ее 8 4 8 4 - «a d a» = 
#136, 00C 100 5% Do. брег Cent. Debentures .. 24 9t 94 9t 94 6665 € m 
4008, 560 Stock 15,0 553 ооо о ao о co se «з өз т» @р em eos 66 63 67 to 4 711 | Feb., May, Aug., Nov. 63 6* 

000 10 | 30 | Brazilian Su j I. 1 15b le & Sit | Mar, Oot., рес. 15 1"?, 

000 100 б * Do 6 Cent. Debs. Series, 1906) =.. 110 114 110 114 47 9 | June and ber “> А 
10,000,000] 9100 $23 | Comm Cable tal — ә ә) 180 190 180 100 é 4 8 | Jan., Ape., July, Oot. ve Б 
41,832,528, Stock | 4 * Do. 4 per Cent. Debenture ----.| 108 105 103 105 8:6 t A à 4 = 

16, 10 Cuba Submarine Ordinary (Deferred) 2 2 . 10 11 9 103 | 61: 4 | February and August; 107, Е 

6, 10 10/2 Do. Preference 10 per On. 17 18 17 18 511 1 РА А 18 è 

19,981 6 | эй | Direct Spanish (Ordinary) 22 5 6 5 4 811 | Apeland October.. |... Bs 

6,000 6 10/0 10 per Oent. Cumulative - = 10 11 10 11 4 12 10 „ i 5 ЕЧ 
430,000 50 Do. á} per Cent. Debenture 2 104 107% 1С4У 1077 é 4 1 | January and Jaly - ve А 

60,710 20 Direct United States Cable —..........._ь„_| LIZ 12 18 123 | 56 1 | Jan, Ape., July, 008] 12 lii 
£120,000 100 t Direct West India Cable 444; Reg. Deb. (red) 102 105 108 105 469 — > 

21, 000, 000 Stock / Bastern Ordinary 2X 174 179 174 179 818 8 | Jan., Apr., July, Ось] 178) 175 
41,286,000 Stock | 3j Do. 94 per Dent. Pref. Stock .......... 104 107 108 103 8 в 0 ii : 103 103$ 
41,482,2€8) Stock 6 * Do. брег Cent. Mort. Debenture Stock (red.) 124 123 191 128 8 2 6 | May and November 123 12 
490, 100 6 * Do. 6 per Cent. Debentures, 1829 2...2... ..| 101 104 ‘Ol 104 417 0 | Febeuary & August - zn 
£500,000 | Stock — Do. Provisional Certificates (all paid) ...... 4 67 103 103 T is M 
250,000 10 Mastern Extension Шш m a. so me m me 2 d 171 18 171 13 817 9 | Jan., Ape., July, Oot. 17] 177. 
020,000 Stook é Do. 4 per Cont. Debenture Stock 125 129 135 120 8 2 4 | February & August 1:8 és 
10, 200 100 5 * Do 6p.c.(Austin.Gov.Sub.)Deb.100C(reg.).. 99 163 99 108 417 1 | January and July — ni "à 
866, 100 Б Do, (Bearer) „_..........—„—— =. =m] 100 108 10) 103 417 1 ii 10d Е 
435,100 100 5X |*Mastern and 8. African 5 p.c. Mor. Deb.,190C( reg.) . 99 103 99 103 417 1 " 10 és EX 
£46, 100 5 Do, (Bearer) æ- «ә — со Gp ee оо 66 G QD аю CD eb оо 100 103 10) 103 4 17 1 99 90 ee ee 
£800, 000 100 4 * Do 4 CCC 104 107 104 107 816 8 MATS riri ed E - 
£800,000 35 4 Do. 4X Ma Sub. Debs. (red.) . 104У 107% 106% 107% 816 2 November - — 
190,237 10 19 | Globe Telegraph and Trust .. «4 12} 127 12%} 19 4 0 9 | Jan., Ape., July, Oct. 127 12} 
100 16 Hr Great N A Толы „ 28 221 xi of 3 7 10 January April, July B i 
n „ =D GD oo aD am om oe P. oe 
£160,000 100 12 * Do! 5 per Cent. Debe. 1888 issue "B" [ 100 10 101 10 417 7 | March & September a ud 
£97,800 100 4i & Bermuda ble 44713 Mort.Deb.(red)..| 100 103 100 103 4 7 5 | June and December e — 

17,000 25 12/ Indo-Buropean „e e =» «> =n =e =œ oo =œ aw an . 66 63 67 6) 484 and November 59 = 
£109,000 100 0 London Platino-Brasilian 6 per Cent. Debs., 1904.] 109 113 1099 11i 5 7 7 & Beptember г — 
4100,000 100 4 Pacific & Buropean Tel. 4% Guar. Doba. (rod) 104 107 104 10 8 14 9 | Juneand December 

8,381 |4100 0er$.| 6 Submarine Cables Tru 184 189 184 18) 469 „ " - Я 

15,600 10 4 libr Делова акаа «m e ею em ао A 4D ао a C 4 Gee оо ee Е еә - = 
4900,000 190 6% |" Do. 5 por Оепі. Debentures (red.) ....... 100 103 10) 108 418 8 | March & September 10 à = 

80,008 2 - West Coast of America = = 44444 +» 4 1 i 1 vd = = 
£160,000 108 4% |* Do. 4perOent. Debentures .—---—-—-—-|i 102 106 102 105 816 2 | June and December 103 P 

68,831 10. 1/6 West India and Panama .. o M 2 1g 2 4 _ | May and November 1} 113 

84,568 10 6/0 Do. 6 per Cent. 1st Preference... = = = = 10 10 10$ 102 511 7 i i 19 1.4 

6,060 10 60 Do. 6 per Cent. ind Preference .. a == — 9 10 9 10 6 0 0 10 i 9i = 
480,000 100 5 * Do. брег Cent. Debentures .. .. s = = 104 107 104 107 418 6 | January and Juy = 85 = 

м, 15 5/ Western and Brazilian Ordinary „е œ. 1 123 12} 1d 418 2 Novem - 

2135 T 13 ро 5 per Cent. —— : d я 483 " ii EN - 
£389,521 | Stock i3 * Do. s per Cent. Debenture 8 22. -..| 106 18 105 108 814 1 |Juneand December = és 
1,162,000 | 01,000 7% Wente xu U 7% 1st Mort. не пова 190: - 6 710 | Feb.,May,Aug., Nov. -- — 
1157, 100 100 6z Dr. 6 per Cent. Sterling Bonds 1 98 108 98 103 516 6 ' March & eptember = 
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ELEOTRICAL COMPANIES’ SHARE LIST. 


AMOUNT | LAST PREVIOUS | Price | RATE PER | | BUSINESS DONE 
I OF DIVI- NAME. WEEK'S PRICE | Wednesday, CENT. | DIVIDEND DUE. | DURING WEEK 
SHARE. | DEND. JAN. 11. | Jan, 18. YIELDED. | ENDING JAN. 18. 
44,000 #5 jo | Chil! Tel e (fully ри 1 8: 1 — B [ r ^ August " 
4 „ 8 — — = — — — — = 
224,850 100 144. | Consol! Telephone Const. & Manufacturing nh Ys * w | 67 0 | July 2222 Е - 
28,000 ^5 4 Mone и Telephone 6 per Cent. Preference — " А ; = 2 * one mas - - 
15,000 10 Sh Do. 6 Gent. Cumulative 1st Frei. 18 16 145 16 3 15 0 " " Hu А * 
250, 000 6 2/6 Do. 6% Non-Cumulative 8rd Pre 58 5g 5% 5} 4 611 " РА 58 on 
1,829,471 | Stock * Do. Debenture Stock 847 (red. 99 10 99 10% 8 8 8 | June and — 100 99} 
58, Б United River Plate — — = кәч ө» 4 5 4 5 614 3 |July ——....-...- ~ - 
48151,7388 | Stock 6% |* Do. брег Cent. Debenture Stock (red.) 102 105 103 106 414 6 June and December 105 104 
i ELECTRICITY SUPPLY COMPANIES. 
6,000 10 e» | Bournemouth and Poole Electricity Supply Ord. 11 114 124 12] - | - 118 - 
6,000 10 4/34, Do. 44 per Cent. Cumulative Pref. .... 1 11 1 11 4 4 0 os 10} = 
80,000 5 8/0 Cross & 8 d Electricity Supply Corp. — 11 11 12 216 0 | February & August E. - 
20,000 b 2/8 Doi Iz per Cent. Preferenoe = =en 6 6 89 8 " " e — 
£84,000 b ny Chelsea Electricity Supp ae —— E 10 8% 93 8 3 2 — we 91 9 
£60, *"- Do. % Debenture А = mesno] 2118 115 118 115 818 8 | June and December 3 - 
$1,200,000 $1,000 b Chicago 1st Mort. 5% 30 your Gold Bonds(rod) 103 105 103 105 415 8 e: T — 
50,000 10 5 City of London Elec. ting Ord. 40,001 to 90,000 22 24 22 24 5 4 2 | February & August 2311 233 
10,000 10 19 . Ordinary 90,00 to 100,000 . s... .. ILL. 2t 5 21 23 LE LE LE . 
40,000 10 es Do. 6% Cumulative Prei. 154 8} 164 16} 81? 9 | January and July - - 
£400,000 6 * Do. 5% Debenture Stock (red.) 125 10 125 1£0 8 16 11 | June and December — $4 
80,000 10 * County ot don & Brush Prov. Ord. (t to 30 ,090) 12 18 12} 184 - - 135, - 
2 3 ee I» 82 оао fereno ere „ „ ee „„ „ „„ ee + J2} 12 13 .. — hl -— 
Cum ve erenoe .. 2. 020 — wwe 4 15 14 16 4 0 0 | March & September 16 14 
15,660 5 905 PR ouse Electric Lighting Supply Ord. 9 10° $ 10 зоо * 94 i 
1?,000 5 8/6 Do. 7 рег Cent. Preference 2 1 ə 104 8 6 8 | March & September бә - 
15,000 5 wy кашуга d Knightsbridge Ord. —.......... 1 14 13 14 818 7 * - - 
10,000 5 6 6% 1st Pref.......... —— 73 71 8 812 9 | January and July .. es - 
110, co 3 a С Electric Supply Ordinary ......... 8 8 8 8 ás - 31 — 
£100,000 Stock 2b Do, 4% Ist Mort, Deb.. = caca 102 104 102 104 3 16 11 | Mch.,June Sept., Dac, — ^ 
, 2 p^ ө 5/0 Porte ар рено Supply Ordinary — — = 18 19 18) 19} 8 1 6 | арси aud Ocvous 191 n ” 
Ў, = АШ) 0... ооо вооон . а П 125 - m - 12 1 
£22 »,v00 Stock ux Do. 43% Deb. Stock First Mortgage 1150 T 115° 19? 815 8 | June and Decem* > - 
6,452 10 6/0 Notting Hill Electr!^ Ordinary „= =. -= «= =e = == = +- 17 18 17 18 868 | Maod 22--. - - 
10,000 5 = Oxford F Electric DOINGS eee een dosmis 6 6 6 fà — = зә oe 
215,000 1 = Капа а Electric - = ә — = ше — 2 — + 1 i là — ** - >“ 
£125,000 | Stock 5% RiverPlateElec. Lt. rot n, Ltd. ,5%1st Mor. Deb 86 91 86 91 5 9 1 - 90} - 
150,000 $100 $2 b acr — of Montreal Shares b cs 15) 156 150 155 5 8 8 ә = 
130,900 100 4% ort. рева. n 105 107 105 107 4 619 | Apriland | October . — - 
81,980 6 St. James and Pall Mall El Ordinary „= = ~ 17 18 17 18 490 уан & August 174 17a 
20,000 H 8/8 Do. 7 per Cent. . — ab ap Bip —— tud Qe 9 10 9 10 810 0 9} U 
£50,000 | Stock 4X |" Do. r Cent. Debenture Stock (red.) 4» - es June and December " da 
65,000 5 .. | South б, on Electric Supply Ordinary (23 paid). 3 8} 3 8} X 8 PA 8 
200 5 570 Westminster Electric Sup rdinary sea = = . 15 164 13 17 3.16 6 | March & September 198 154 
18,848 5 5 Yorkshire House- to- House i 8 T 80 | February and July - - 
18,626 5 5 — — —— 63 ме .. | February and July = 3 
ee ELECTRIC MANUFACTURING, &o., COMPANIES, 
90,000 2 1/2} | Brush Electrical Engineering 1 2 1 2 зоо >. a — 
90,000 3 1 e Sper Cent. Pref. Non-Cumulative ..... a 28 1 29 511 = - - 
£125,000 | Stock 5 f Gent. Perpetual Debenture Stock 111 115 111 115 8 19 0 | February & August - - 
£50,000 | Stock " Debenture Stock (red) ma ma oa ao o no 101 104 101 104 4 6 7 | June and December — T 
—— А ФР ay 22 n n 9} 104 94 104 NY, ms y 10} 10} 
' tock о М), с сосове Eo. 10 1 May . - 
800,000 1 17 Castner-Keliner Alkali Co. (fully paid) .......... H "ts : 1 1 - 7 м латаи зв lg = 
‚000 1 — Chadburn's Ship Telegraph Ordinary ......-.... 1 18 1 1 2 x IS - 
50,000 1 7 Го. 6 per Cent. Cumulative Pref. a ==.. 1 14 1 1 416 0 - - - 
82,098 3 1/6 N те US. (Nos. о eee) „ 2 23 2} 2 591 8 28 - 
£52,850 100 b Do. 5% First Mort. Deb. (red. 89 91 91 98 6 4 2 | January and Jaly .. - — 
Toae - н — s ue paese: (*A" Shares) (£3 paid). 1 2 3 61) 9 | February & August 211 24 
А 2 (4295969,00080252069 0865 <a ane 4 5 4 5 6 0 0 — - 
£194,028 | Stock 4% Do. — Mt Debenture Stock (red.). + e 97 
17,400 b 57, Edmundsos s Electric.Corporation Ord (fully Paid) t 8 y. y^ i 10 1 eee en "5 
112 1)0 2 1/2} | Biectric Construction Co. (Limited)  .——..... 2 2 24 24 412 0 | January & July : 25. 2 fk 
25,000 ^ 2/93 Do. 7 per Cent. Cumulative Pre 2 3 3 33 А Д РВВ * 8,4 34 
£140,800 | Stock 4% Do. 4% First Mortgage Deb. (red.) 2......xd| 105 107 103 105 818 2 Ja mary and July s 1043 - 
uu n 7 Elmore's — Copper г Depositing RE УЕ.) i n i n os 25 4 = 
Henley's Telegraph Works Ordinary .,...—.- 2 bruary 4 2 
8, 10 7/0 Do, 1 per Cant, Preference e =.= = Р 19 * 19! - 1 : * „ ин ist — 
450,000 | Stock 4% Do. 4}% Mortgage Debentare Stock (гей) - 110 115 110 115 818 8 = «i 114 T 
60, 10 India | Rub , Gutta Percha, Co., Works „..... 31 223 21) 223 4 81l дә T 218 2 
800,000 100 4 First Mortgage Debentures(red.). -| 109. 1С6 102 106 815 6 | March & September ~ T 
87,850 13 1? — nstruction and Maintenance — . . = 37 41 87 41 4 6 2 | March and July 4% 59 
£160,000 100 5 * Do. Б per Cent. Bonds (red.) 1809 = ~.. - January and July.. — 
12,40) 5 же Do. Manufacturing Ordinary .............. 8 8l 81 9i * а. — 
420 605 5 10 Do. 5 Cum. Prell... A 591 8 55 6 134 ғ = = 
*0, 4 Wians and Kobinson Urdinary ...... =- “Octo Ё 
430,0 0 b 8/0 ` Do, 6% Cumulative Preference ....... 61 7 6 70 : 1 ; кми 3 71 3 
100,100 | Stock 44% Do. 64% First Mort. Debs .-—-—-——.—...| 198 105 106 108 818 8 | May and November 107 — 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
12,000 10 we Blackpool and Fleetwood Tramways ............ 9 А 2 
25,900 10 6% Bristol Tramways and Carriage ........ — 2 213 + A 21 2 14 7 2 = к 
25,000 10 67 Do. (£7. 18. paid)......... pon ьалаа (em iw И 181 181 114 1 а p - 
£70,410 Stock 4% Do. 4% Debenture —— LIS 120 121 120 121 8 6 2 «- 
80,000 10 ee British Electric Traction Ordinary 16 i7 17 18 kg Ей 18 17 
10,000 10 $A4, | Do. 6% Cum, Pret. (fully pd. & 25. 108. prmpd) 13 18 is 134 | 4 8 11 = 133 134 
£100,0 0 | Stock 9/2 3 Do. 5 Perp. D 119 12 119 121 E 1205 1 93 
40,000 5 "P Buenos Ayres & Belgrano 6; Cum. Pref. (£3 paid). 2h 3h 21 84 M Ps 81 2i 
27,500 | 5 + Do. do. do. (tully pad) 3 23 8$ — 4 ^ x 4 3 
£200,000 |. Stock к Е К: ле 131^ 303 100 10 415 3 кр 1034 102} 
а * 19 Contra y Oritnary PRETI S р ааыр PHA 41 Pi 9i o 218 6 | Juneand December 104 94 
19, . == ма % AIL... I = 213 2 | 
530,000 | Stock | 2 and South London Railway Ооп, Ordy, СС: U o í Л 
1 (^ г. 8 pe (£4 paid) EOAR TRTE — f^ ч 8 ч she UNA бар Аты ni = " it 
. 6% Perpetual Preference -------- i uary an - - 
4137,70 | Btock i% Do. 4% Perpetual Debentare .. ~-~ = — — - | is! 136" a 10 70 i i ; May 8 183] 5 
20,000 10 6 aperia: ways Ordinary (old £6 shares ) — — 174 171 171 181 8 5 9 | March & September 133 1% 
10,000 10 6% 6% Preferenca ....... — — 2 158 18 164 10 8 16 2 15 
270,000 Stock > 8 4 t n" " 158 4 
А oc 417 be ernte A t e eee 117 118 118 119 3 15 8 119 118 
10,000 s 10 ——— Overhead Railway Ordinary ..— —.. 913 100, 10 8 6 0 February & August di » 
125 090 4 Do. н AD endé s di udis 1 1, | = 
20,000 Р 5 8j New General on 6% ‘Cumulative Pret - — 174 ир, E 106, 5 14 з РЕР мз 70у =" = Е 
4 540,000 tock 8 Waterloo and Oity Ordinary -———— M1 114 108 111 215 7 June and December 109 - 
* In calculating the yield on this security, allowauce has been made for accrued interest, but not for redemptiou. 
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Ir may be hoped that the new Secretary to the Post Office 
will not be over much frightened by the Daily Telegraph's 
description of the Department to which he has been reluctantly 
transferred. Not only is the telegraph system of this country 
“theo worst in the world,” but the officials, both postal and 
telegraphic, are fossilised “in adamantine rules and regula- 
tions through which no glimmer of reasonable argument or 
common sense can penetrate.” His task would be indeed 
stupendous if such statements were true’; but seeing that the 
pages of this self-same journal only a few days before had 
overflowed with praises of the two most exalted of these 
official fossils ‘on their retirement from the service, Mr. 
Morray need not take the D. Т. too seriously. А Day and 
Night Telegraph Service” may or may not be a good thing, 
according as it is or is not called for by local requirements ; 
but that certain towns would like to have it and are not 
willing to pay for it, is no excuse for statements which are 


not only extravagant but altogether erroneous. 
— — 


 ArrER all has been said, the question is not wholly one of 
expense. It is to be noted that while every other kind of 
business has been tending latterly to shorten hours, and to 
lighten duty in the evenings, the tendency in the Post Office 


has been to prolong the hours for all classes of business 


further and further into the night-time ; and this in deference 
to some real or fancied demand on the part of the public. 
No doubt further concessions wil be made if there is a 
genuine call for them. But, reading between the lines, and 
from certain hints let fall here and there, we suspect that the 
ultimate object of this agitation is to obtain a considerable 
extension of hours on Sundays; and we doubt whether this is 
an alteration which the general public have the least desire to 


encourage. Lastly, as the Telegraph Service does not pay. 
its way, the appeal to the tremendous profits earned by the 
Postal Service is not likely to have much — with a Post 
Office Secretary. 


THERE is no doubt that for telegraphic work the underground 
cable is in every way preferable to the overhead line, except 
so far as cost is concerned. The use of loose paper ава 
dielectric diminishes the electrostatic capacity which might 
otherwise impede long-distance high-speed signalling, and by 
giving access to the cable at a sufficient number of testing 
points, its inspection and the locating of faults are rendered 
almost as easy ав on an overhead line. As will be gathered 
from the article on the London-Birmingham cable in another 
column, however, the cost of laying, apart from the price of | 
the cable itself, must be considerably more than the sum 
spent on the erection of an equivalent number of overhead 
lines; and this may stand in the way of the general adoption 
of underground work for extensions. The cost, we think, 
could be considerably diminished by utilising an armoured 
cable laid directly in the ground, at all events in the 
country roads which form by far the greater part of 
the route of a long-distance cable. Such a line would 
still be less liable to disturbance than the existing overhead 
wires, and, in the rare event of а fault occurring, with the 
large engineering staff at the disposal of the telegraph depart- 
ment, the localisation and removal of the defect should take no 
longer than the withdrawal and replacement of a section of 
cable placed in iron pipe. One fact is certain, namely, that, 
except for short distances, paper is the insulation par excellence 
or underground telegraph cables, and it is only necessary to 
find a suitable waterproof, mechanically strong, and a 
sufficiently light protective covering, for this class of insula- 
tion to supersede gutta percha in submarine work as well as 


on land. TER 


So far as telephony is concerned, paper or air space” 
cable is now recognised as the most suitable for under- 
ground work, and in towns underground cables are given the 
preference over aérial lines. Whether in this case also 
underground cables will prove best for long distance work has 
still to be determined. In telephone work capacity plays a 
still more important part than in the sister service, and the 
majority of cables in use hitherto have capacities, although 
low, yet considerably in excess of those of overhead lines. It 
must be remembered, however, that by increasing the dis- 
tances between the wires in the cable a great diminution 
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of the capacity is possible, the only real deterrent being the 
increased diameter of the cable and consequent increased cost 
of the sheathing, and, in drawn-in systems, of the pipe-line. 


Tue time is now ripe for an investigation, confirmed by an 
actual experiment under practical working conditions, to 
determine the relative maximum permissible values of line 
resistance and capacity for distinct speech to be transmissible 
with modern telephonic apparatus. In cables with paper and 
air insulation, as now constructed, both the inductance and 
leakance аге practically zero, the former being necessary 
to ensure immunity from external disturbance. When this 
has been determined, a second problem would be whether it 
would pay to use lower insulations at the expense of slightly 
higher capacities, by not carrying so far the drying process 
in the manufacture of the cable. If the efficienoy of the 
cable for speech transmission were increased by this means, 
an increase in the conductor-resistance would be permissible, 
which would, again, lessen the cost. When numerical solu- 
tions are given to these problems it will be possible to compare 
exactly the merits and demerits, from an economical point of 
view, of overhead and underground long-distance telephone 
lines, and we shall also be clearer in regard to the distance to 
which submarine telephony may be economically extended. 


Я — — 
.CaARLYLE once made sarcastic allusion to the combined 


folly of a number of fools ” being often mistaken for 
wisdom. It is the special brand of wisdom too frequently 
found among juries. On the 10th inst., as reported in our 
last issue, an engine driver was found dead on one of the 
electric locomotives of the City and South London Railway, 
and at the inquest a Dr. Morais attributed death to electric 
shock, ав „there was nothing else to account for it.” Mr. 
MoManon, the Company's chief engineer, gave evidence as to 
the physical impossibility of electric shock in the position in 
which the switches, &c., were found; while three medical 
men, Drs. Lesur, Henry and BELL, having made an autopsy, 
agreed that death was due to ordinary heart failure, that the 
condition of the heart would render the deceased liable to 
fainting attacks, and that there was no burning nor charring 
of the skin. The coroner, in summing up, pointed to the 
positive evidence that it was impossible for the deceased to 
receive an electric shook; yet a presumably intelligent body 
of twelve good men and true found that ‘‘ death was due to 
syncope following an electric shock l“ | 
— 


- Mr. А. C. Brown’s contribution to the recent discussion on 
the three Papers on induction telegraphy at the Institution of 
Electrical Engineers was not fully appreciated by his audience, 
chiefly, it must be confessed, owing to his being somewhat 
imperfectly heard. As will be seen by his letter in another 
‘column, he had something of considerable importance to say, 
although it related rather to earth-conduction than to induction 
telegraphy. The most sensitive current detectors are those 
responding to interrupted or alternating currents; but, on 
the other hand, Mr. Brown had found experimentally that 
signals formed by short but continuous currents are trans- 
mitted by earth-conduction with more efficiency than are 
rapidly varying ones. In order to use these continuous- 
current signals in conjunction with a telephone or a relay 


requiring a high frequency, he interrupts the received instead 
of the transmitted current. This principle, it would appear, 
is the basis of his methods of telegraphing through bare wires 
and broken cables, and we shall be glad to hear that his 


efforts in this direction have been crowned with success. 
—— w⅛ẽ— —ñä— ————— 
Cable Interruptlon.— Date of шеш 
Para—Maranham Nov. 15, 1 

Electrical Engineers (R. E.) Volunteers.—The first smoking 
concert of the corps of Electrical Engineers (R.E.) Volunteers 
will be held this evening at the Holborn Restaurant, London, 
at eight o’clock. 

Royal Society.— Among the Papers down for reading yester- 
day was one by Mr. 8. W. J. Smith, on ‘The Nature of 
Electro-Capillary Phenomena.  I.—Their Relation to the 
Potential Differences between Solutions.“ 

Personal—In appreciation of his services as one of the two 
British representatives on the Superior Jury of the Brussels 
Exhibition, the King of the Belgians has appointed Mr. 
W. Н. Massey an Officier de l'Ordre de Léopold. | 

The Rocent Fatal Accident at Southampton.—We have 
received а copy of Major Cardew's report of the inquiry he 
made into the recent fatal accident at Southampton. Owing 
to great pressure on our space we are unable to reprint it 
this week; but the report is of considerable importance, and 
we reserve our comments until its publication in full in 
our next issue. m 

A New Accumulator Switch.—In connection with our 
description of Messrs. Erlacher and Besso’s accumulator switch 
in our last issue, Messrs. Verity’s send us a copy of patent 
No. 8,048 of 1897, granted to Messrs. L. W. Heath and J. H. 
Field, which they state it is their opinion is infringed by 
Messrs. Erlacher and Besso’s switch. They assert that the 
patent in question bears a date two months earlier than the 
Swiss inventors’ patent. Messrs. Veritys add that they have 
the sole right to manufacture switches under the Heath and 
Field patent. | 

“The Archives of the Röntgen Ray.”—We note that the 
November issue of this official journal of the Róntgen Society 
is under the joint editorship of Mr. Thomas Mcore, F. R. C. S., 
and Mr. Ernest Payne, M.A., assisted by an editorial com- 
mittee. Mr. Sydney Rowland, who was the originator of the 
publication, and one of the first to bring the new photography 
prominently before the medical profession, has accepted a 
post on the staff of the British Medical Journal. Dr. W. 8. 
Hedley also has vacated the editorial chair, but the services 
of both these individuals will be available on the editorial 
committee. | | 

Sweating in the Post Office.— Apropos of the agitation in 
the Datly Telegraph for an extension of all-night telegraph 
service, the following advertisement, which appeared in The 
Times of 21st inst., throws some light on the duties, hours 
and remuneration attached to all-day offices :— 
post OFFICE.—WANTED, a PERSON, male or female, 

or married couple, to undertake the duties of a small country post 
and telegraph office. Must find and pay one messenger or more, as 
required. Hours 8 a.m. to 8 p.m. on week days, 8 to 11 am. on Sundays. 
Rent 2s. week. Salary allowed by Government £15 e annum and 
small commission on postal orders and Telegrams. No holiday allowed in 
the year, except on paying а substitute approved by the head office. 
Apply by letter to P.O., Scripp’s Advertising Office, 15, South Molton- 
street, Bond-street, London, W. 

Telephone Statistics—A considerable extension of the 
operations of the National Telephone Co. (Limited) has taken 
place during the past year. The figures given below (from 
“The Electrician” Electrical Trades’ Directory and Handbook 
for 1899) show the progress made from Dec. 81, 1898, to 
Dec. 81, 1898 :— 


Year: No. of Total No. of No. of lines. 
exchanges. call offices. 
1893 540 1,285 60,041 
1894 582 1,547 15,558 
1895 629 1,334 82,089 
1896 698 1,279 94,407 
1897 782 1,384 106,188 
1898 855 | 1,665 120,144 
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Telephone Exchange at Auckland (N. Z.).— A telephone 
exchange was opened by the telegraph department last 
November, at Auckland, New Zealand. It was built by 
the Western Electric Co., and is on the multiple branching 
system, with self-restoring indicators, and pilot lamps to 
facilitate supervision. The present capacity of the switch- 
board is for 1,500 subscribers, but there is room for 4,900. 
The switchboard is divided into 15 sections, each served by 
one operator, who has, therefore, to attend to 100 subscribers’ 
calls. Two sets of 8 storage batteries, charged by a gas engine 
and dynamo, furnish current for the operators’ speaking 
circuits, the restoring circuits of the indicators, and the lamps. 


Prizes Awarded by the Académie des Sciences.—The 
following are among the prizes awarded by the Académie 
des Sciences for the year 1898 :—The Henry Wilde Prize to 
Dr. Charles A. Schott, in recognition of the value of his 
important work in connection with the terrestrial magnetic 
survey in the United States, published almost annually in the 
Annual Reports of the United States Coast and Geodetic 
Survey ; the Gegner Prize to Madame Curie, for her investi- 
gations into the magnetic properties of commercial irons and 
steels, and her study of uranium and similar rays ; the Houlle- 
vigue Prize to M. Edouard Branly, as already announced. 
There were only two essays sent in for the Kastner-Boursault 
Prize, awarded to the best work on diverse applications of 
electricity in the arts, industry and commerce. The first of 
these, on “ Electric Traction on Railroads,” by MM. A. Blondel 
and F. Paul Dubois, fills three volumes, and is a record of 
observations made during journeys in Europe and America, 
with a: large amount of hitherto unpublished matter and 
much original work. M. Paul Janet was the other com- 
petitor for this prize, with а volume containing a résumé of 
his course on industrial electricity. The Commission having 
considered the two works of equal merit, the prize has been 
divided between them. 

Lectures to Science Teachers.—By arrangement with the 
Technical Education Board of the London County Council, a 
course of lectures and laboratory demonstrations is being given 
by Dr. J. A. Fleming in the Pender Electrical Laboratory, 
University College, London, on Saturday mornings during 
the present Lent term, to about 20 or 25 head-masters, 
assistant masters, and science masters in London board 
schools and science schools. The subject is ‘ Electro- 
magnetism.” The object of the course is, in the first place, 
to afford the teachers the advantage of seeing the beat methods 
in lecture demonstrations, with the aim of improving their 
own teaching, and also giving them the opportunity to obtain 
experience in practical manipulation. The morving’s work 
consists in the delivery of an experimental lecture by Dr. 
Fleming, followed by practical work in the laboratory. In 
the lecture course, such matters as the outlines of Maxwell’s 
theory, Heaviside’s system of rational units, and the pro- 
cesses of absolute measurement are being brought forward at 
an eatly stage ; and methods of lantern projection, which has 
been a special study with Dr. Fleming, are fully illustrated 
and explained. In the laboratory, subsequently, the teachers, 
in groups of four, are taught to carry out quantitative exercises 


with simple, yet properly designed, apparatus, of a type which ; 


they can themselves subsequently use in their own teaching. 

German Electric Tramway Statistics — Тһе Elektrotechnische 
Zeitschrift publishes, in its issue of January 5th, its usual 
statistical tables of the electric tramways in Germany. 
These are made up to September 1, 1898, and show that 
then 68 towns had electric tramways in operation. 
September Ist nine more electric tramway systems have been 
opened to the public, and the total of 77 may be compared 
with 61 at the end of the year 1897, and 44 at the end of 
1896. In addition, 26 new lines are definitely projected or in 
course of construction, and in 85 places extensions are being 
laid down. The majority of these lines are on the overhead 
system, underground conduits being only used on some short 
lines in Berlin and Dresden. The mixed” system, with 
overhead lines, and accumulators on the cars, is employed in 
Berlin, Dresden, Hagen (Westphalia) and Hanover, while 
the simple accumulator system has been adopted on one 


of the Berlin lines and at Hagen, Frankfort, Ludwigs- | 


Since 


haven and Tiirkheim, all these towns, with the exception 
of Ludwigshaven, being provided with either the overhead 
or ' mixed ” system as well. A line from Frankfort to Offen- 
bach, 44 miles long, opened in 1884, is still in operation, being 
one of the first experiments with electric tramways. The 
conductors are two slotted iron tubes, supported on poles, 
contact being made by means of four elliptical sliders pressed 
against the interior of the tube by flat springs. The follow- 
ing figures, all made up to Sept. 1, 1898, are interesting :— 
Total length of lines, 889 miles ; total length of track, 1,205 
miles; number of motor cars, 3,190; number of trailers, 
2,198; capacity of generating plant, 33,883 kilowatts; capa- 
city of power-house batteries, 5,118 kilowatts. Over 680 miles 
of line are in course of construction, corresponding to 830 
‚ miles of track. 


Municipal Trading.—An important discussion on this topic 
is now taking place in the columns of The Times, and we 
extract the following from a letter which was contributed by 
Lord Wemyss on the 25th inst. : 

Is it to the State or to municipalities | that humanity is indebted for our 
marvellous progress in science, in invention, in material well-being ? 
Assuredly not. It is to individuals and to private and commercial enter- 
prise that all progress has been due. Thus, a great scientific discovery is 
made—take as an illustration the anplication of electricity to lighting, 
motor and other useful purposes. What happens? It is taken up by 

' individuals who formed themselves into companies for the utilisation of 
electricity and its adaptation to our daily wants. This they did, not for 
the benefit of humanity, but in the hope and belief that it would pay. 
And, as in this, so in all inventions and discoveries that can be made avail- 
able for the uses of society, and that, in the speculator’s opinion, can be 

profi tably worked. Had it not been for the hope and prospect of 

benefit to be derived from the utilisation of scientific discoveries adaptable 
to the use of man, such discoveries would in many cases have been still- 
born, and assuredly would have so continued to be if the commercial 
speculator felt that as soon as his concern was seen to pay the State or 
municipality would take possession of his property and patent righte in 
the invention which he was, to use a current phrase, successfully 
running. Such action on the part of the State or municipalities 
tends necessarily to the checking of enterprise and to the arrest- 
ing of human progress, for we may rest assured that, notwith- 
standing the wonders of scientific discovery in our time, we are 
ever on the threshold of further discoveries and inventions to be in their 
turn speculatively utilised for the benefit of man if private enterprise is 
left alone. I have referred to electricity. "There we have conclusive evi- 
dence of the truth of the argument I have here advanced ; for when Mr. 
Chamberlain carried through the House of Commons & Bill by which all 
electric companies might be compelled at the end of 14 yeara (extended in 
the Lords to 20 years) to part with their privileges and property to the 

State at the then estimated value of their plant, without reference to the 
market value of their property as a running concern, all advance in the 
utilisation of electricity for lighting and other purposes ceased. А com- 
mittee of the House of Commons had to be appointed to consider the sub- 
ject, and 40 years were substituted for the 20 in the Act as the time 
within which electric properties could not be acquired by the State. Let 
us then hope that we may see a joint committee of the two Houses of 
Parliament appointed and that it will put a stopper on municipal ambition 
and the speculating of municipal authorities with the ratepayera money. 
Further, let them lay down, as a guide in such matters, the late M. Léon 
Say's wise axiom that the action of the State should be so limited 
as not to interfere with private enterprise or limit personal responsibility." 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(TO-DAY) FRIDAY, January 27th. 
PBYSICAL SOCIETY. 
ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) On the Equivalent Resistance and Induct- 
ance of a Wire to an Oscillatory Discharge,” by E. H. Barton; (2) 
Exhibition of (% A Dephlegmator, (^) A Temperature Tell Tale, 
hy R. Appleyard ; ; (д) “Оп the Volume Changos accompanying 


Solution,” by T. H. Littlewood. 
INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Hotel, when Prof. J. A. 


Ewing, F. R. S., wil deliver а Lecture on " Measurement of 
Elasticity." | 
SATURDAY, January 28th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

10:15 a.m. Students' visit to the Works of the Electric Welding Co., 
Hindon-street, Pimlico. Meet at the Institution, 28, Victoria- 
street, at the time stated. 

WEDNESDAY, February lst. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Students’ Meeting in the Library of the Institution. Paper 
to be read, “ Safety Fuses," by Sidney Ransom. 

SOCIETY OF ARTS, · 

8 p.m. Ordinary meeting. Paper to be read, The Cost of Municipal 

Enterprise," by Dixon Н. Davies. 


D 
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THE STANSSTAD-ENGELBERG ELECTRIC RAILWAY. 


An order for the construction and working of а railway, 
connecting the village of Stansstad, on the Lake of Lucerne, 
with Engelberg, a favourite tourist resort 8,450. above sea 
level, was applied for and granted in October, 1890. It was 
not, however, until the autumn of the year 1896 that a com- 

y was formed with a capital of £80,000 for the purpose of 
uilding the projected line. As Stansstad is not connected 
with the Swiss railway system, the working of the line by 
steam would have been a very costly thing on account of the 


МАР OF STANSSTAD ENGELBERG RAILWAY. 


high carriage paid on fuel. It was, therefore, decided to 
build an electric railway, especially as an abundant water 
supply along the whole valley could easily and cheaply furnish 
the necessary motive power. The length of the proposed line 
being too great for an ordinary continuous current system, 
the polyphase system was chosen. The building of the line 
was commenced in May, 1897, and the railway was opened to 
traffic in October last. Messrs. Locher and Co., of Zürich, 
the well-known builders of the Pilatus Railway, were the con- 
tractors for the whole line, whilst the whole electrical equip- 
ment was supplied by Messrs. Brown, Boveri and Co., of 
Baden, in conjunction with the Société Suisse des Locomo- 


tives and the Société Industrielle Suisse of Neuhausen, who 
supplied the locomotives and rolling stock. 

The line starts from the landing stage of the Steamship 
Company at Stansstad. Below we give a map of the line and 
а profile diagram, With a slight rise the line runs through 
Stans, and then, partly by the side of the road, with a maximum 
gradient of 2 per cent., to the village of Dallenwyl, where the 
river Aa is crossed by ап iron girder bridge 115ft. long. The 
line then touches the village Wolfenschiessen Grafenort, 
from whence it follows the river, rising by means of a series of 
sharp curves, and a 5 per cent. gradient through а picturesque 
valley to Obermatt, where the power station is situated. 
From here a length of a mile is built on the rack system, 
ascending nearly 1,000ft, with a maximum gradient of 
25 per cent. At one point the line is crossed by the road to 
Engelberg. The road being on a gradient, and lying slightly 
higher than the line, a draw bridge (shown in the illustration) 
had to be erected over which the road passes. The last 
portion of the line is mainly on the level, the rack ending 
about 14 miles below Engelberg. Room had to be made for 
the line in the last two miles by blasting away the rocks above 
the road, causing a series of sharp curves, the sharpest of 
which have a radius of 164ft. 

Metre gauge (3#6.—8:4ір.) is employed, the rails being of the 
ordinary Vignoles type, and weighing 26kg. per metre (52:3lbs. 
per yard) The length of each section of rail is 85ft., 
and there are 11 sleepers to the section. The sleepers are of 
rolled steel, and weigh 66lb. a piece. The rack is a so-called 
ladder rack, consisting of two parallel girders of rolled steel, 
into which the teeth are riveted. It weighs 105lbs. per yard, 
and is laid in 114ft. sections. At the beginning and end of 
each steep gradient where a rack is employed, the end sections 
of the latter are left Тір. long, and have revolving teeth; these 
sections are supported at the ends on strong conical springs, 
so that the rack has here a certain amount of play, and the 
pinions can engage without rising out of it. The rails which 
form the third wire of the three-phase system are bonded at 
the joints by 8mm. Chicago bonds, being cross-connected at 
every fifth joint. 

The stations are neat little brick and wood buildings, con- 
taining a booking-office, waiting-rooms and a goods shed. A 
carriage shed for eight cars, and a repairing shop, are situated 
at Stansstad. Both stations and repairing shops are lighted 
electrically, and the machine tools in the repairing shop are 
driven by а 5 н.р. induction motor, to which current is sup- 
plied from the trolley line through three step-down trans- 
formers. 

Water-power for running the line is collected from a series 
of small springs which fill a reservoir of 660,000 gallons 
capacity, from whence a pipe line, 1,790 yards long, and 
buried in the ground, leads to the power station. The first 
250 yards of the pipe line is of cast iron, with an inner 
diameter of 800mm. (11:8in.) and a thickness of 15mm. to 
80mm. (0°59in. to 1:18in.). The remaining portion is of 
wrought iron with the same internal diameter, but a thickness 
of 7-5mm., 8mm., and 8-5mm. (0:295in. to 0-885in.). The 
available head is 1,280ft. A most suitable position has been 
chosen for the power station, viz., at Obermatt, at the foot of 
the rack, at the point where there is the greatest demand for 
power. The power-house, to which a locomotive shed is 
annexed, is built of brick, and contains space for three 
generating and two exciter sets. Two sets have been erected 
up to the present. The turbines built by Messrs. Bell and 
Co., of Kriens, are radial flow high-pressure Pelton wheels, 
with horizontal shafts, The output of each set is 180 н.р. at 
650 revolutions, with a head of 1,250ft., and a flow of 11 gal- 
lons per second. The speed iscontrolled by Messrs. Bell and 
Co.’s patent high-pressure hydraulic governor. These turbines 
are directly coupled to three-phase generators of the revolving 
armature type, generating current at 750 volts and 82:5 revo- 
lutions per second. Shunt-wound dynamos of the Manchester 
type are used as exciters, each coupled to a 12 н.р. high- 
pressure turbine. They run at 1,700 revolutions per minute, 
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and their electrical pressure is 110 volts. The exciter turbines 
have no automatic speed regulators, and the exciting current 
is regulated by means of a rheostat in the field circuit of the 
main generators. ИННИ о 


wo 


The switchboard, occupying. one end of the machine room, 


is of white marble, mounted on an iron frame, and it is divided 
into thrée panels. The left-hand panel contains the field 


rheostat, and the exciter switches and measuring instruments. 
An X 


Lake of Lucerne 
Stansstad 
> Wolfenschiessen 


© Dallenwil 
‘Iron Bridge over R. Aa 


volts. Here also is placed an automatic switch for interrupt- 
ing the exciter current in case of an earth on the high-tension 
line. This was a stipulation made by the Federal Railway 
Department of Bern, as the high-tension line of 5,000 volts 
runs along the line for a distance of nearly seven miles. 

The two trolley wires are of 7:5mm. hard-drawn copper 
wire suspended 8ft. дїп. apart and 13ft. 94in. above the rails 
chiefly from span wires stretched between stout wooden poles. 


Junction 


Grünen Wald 
Gherst 


House 


Viaduct over the Kattbach 


©-Obermatt Power 


©; Grafenort 


PROFILE OF STANSSTAD ENGELBERG RAILWAY. 
NOTE. —The Dimensions are in Metres. 


The two generator panels contain each a field rheostat, a 
three-pole switch, measuring instruments and synchronising 
lamps. At the top of the exciter panel is placed a three-pole 
switch for the step-up transformers, while the line and feeder 
switches are placed at the top of the generator panels. The 
generators run in parallel on three 'bus bars, and feed the 


i 


These poles also carry the low-tension feeder lines consisting 
of two 7:5mm. hard-drawn copper wires supported on double 
petticoated insulators. There are 2:6 miles of single feeders 
situated between Grafenort and the top of the rock, the section 
of the line where the power absorbed is greatest. The whole 
line is divided by section insulators into five insulated sections, 
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THRBE-PHASE GENERATOR AND HIGH-PRESSURE TURBENES AT THE OBERMATT Power STATION. 


trolley lines and feeders directly at 750 volts. · On the back of 
the switchboard are placed the line fuses. The fuse is 


enclosed in a strong porcelain tube, at each end of which is a 
contact piece, so that it forms at the same time both fuse and 
switch. Behind the switchboard are placed three 80-kilowatt 
step-up transformers, raising the voltage from 750 to 5,200 . 


во that each section can be supplied with. current inde 
pendently of the rest of the line. At these points the contact 
lines are connected to the feeders by means of fuses of the 
same type as those used in the central station, the fuses being 
placed in watertight iron boxes screwed to the poles. As has 
been already stated, the high-tension line covers a length of 
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DRAWBRIDGE AT GRÜNENWALD. 


TRaIN ON 25 PER CENT. GRADIENT. 
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nearly seven miles. It is formed of three 3 5mm. hard. 
drawn copper wires, supported on separate poles along the 
track. To diminish the risk of a high-tension wire falling ou 
the contact or feeder line the wires are supported on the far 
side of the pole, each pole being furthermore anchored by а 
stout iron cable. At Dallenwyl, a point approximately half- 
way between Stansstad and the power station, the high-tension 
current is transformed down by three 80-kilowatt, single-phase 
transformers to 750 volts, and the trolley wire is fed directly 
from these. A little tower built on the transformer chamber 
carries the high and low-pressure fuses. 

At every road crossing, or where the high-tension line is 
crossed by another power line or telephone line, the wires 
are surrounded by a wide mesh net of galvanised iron wire, 
to prevent a wire from falling to the ground. The trolley- 
line poles are capped in the castiron discs, carrying two 
insulators for the telephone circuit, which is a loop line of 
2mm. silicium-bronze wire, crossed every 100 metres (109 
yatds) to prevent induction disturbances. It has been found 
that, so long as the insulation of the line is good, the tele- 
phone is nearly free from any induction noises. The State 
telephone line between Engelberg and Stansstad runs through 
the greater part of the valley parallel to the railway, divided 
from it by the breadth of the road only. It is only on wet 
days, when the leakage is naturally large, that a slight 
buzzing sound is heard; for the rest no more than the 
ordinary noises common to long distance telephony are 
noticeable. Great precautions had to be taken to protect 
the line against lightning discharges. The 750-volt lines are 
protected; by Wurts patent lightning arresters, made by the 
Westinghouse Company, the high-pressure line by forked 


-. MuTOR-CAR ON STANSSTAD ENGELBERG RAILWAY. - 


lightning arresters placed at each end of the line, and each 
telephone by fuses and a short-gap lightning arrester. A 
point of interest on the line is the crossing with an existing 
continuous-current tram liue near Stans, shown in the 
illustration. 

The rolling stock consists at present of five motor-cars and 
two locomotives. The former, built by the Société Indus- 
trielle Suisse of Neuhausen, are four-axle bogie cars, having 
a length of 46ft., and weighing, unloaded, 14 tons. They 
have second and 'third-class compartments, and are capable 
of seating 46 passengers, besides having a luggage and mail 
compartment. The front bogie carries two 85 н.р. induction 
motors, running at 480 revolutions and 750 volts, and weigh- 
ing about a ton. These motors are suspended by two double 
helical springs from the bogie frame, half the weight resting 
by means of two bearings on the driving axle. Single- 


reduction gear, with cast-steel wheels, is used, the gear 


running immersed in oil. The current is боПесіед by two 
double sliding contacts placed on the roof of the car. The 
spring-base of these contacts is so arranged as to allow the 
sliding contacts to be laid flat upon the roof. The stator 
current is controlled on the driver's platform by a two-way 
switch under which are placed four enclosed high-tension 
fuses for the stator circuit of both motors. The third end of 
the stator winding is connected to the bogie frame. The 
rotor current is collected by double carbon brushes from 
the slip-rings, from whence it passes to the rotor resistance 
placed on the roof. The resistance is worked by a lever 
placed above the controller on the driver's platform. 
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The cars are heated and lighted electrically, current for the- 
lighting being supplied at 100 volts by a small transformer 
placed in the luggage compartment. The heaters are placed,. 
Seven in series, under the seats, and are connected directly to 
the 750-volt line. Each car is fitted with two brakes: the 
опе is a powerful handbrake applied to all the eight wheels of: 
the car; the second is a pinion brake, acting on the pinion: 
placed on the rear bogie, and 1з only used when the car is- 
running over the rack. The maximum speed for which the: 
cars are designed із 124 miles an hour, and the speed is only 
varied by means of the rheostat in the rotor circuit. 

The locomotives are similar in construction to those built. 
by the Société Suisse des Locomotives of Winterther and 
Messrs. Brown, Boveri and Со. of Baden, for the Gornergrat 
and Jungfrau Railway.* Each locomotive is driven by two 
75 н.р. induction motors, running at 650 revolutions and 750 
volts, and each weighing two tons. The whole locomotive: 
weighs 12 tons. Both motors are geared to а common shaft, 
which is again geared to the driving pinion running in the- 
rack. The gearing is so dimensioned as to give the locomotive- 
a speed of 3:1 miles an hour on the rack. By means of a 
friction coupling and connecting rod the motors can be geared 
to the driving wheel, making it possible to run the locomotive: 
at a speed of 7} miles an hour on the adhesion line. Тһе 
rotors are controlled by a reversing switch in the stator-circuit. 
and а common resistance in the rotor circuit. Three inde- 
pendent brakes are in use. The first is a hand-brake acting 
on the driving wheels. The second is & hand-brake, acting: 
by means of four gunmetal shoes pressed on two wheels 
keyed to the driving pinion. The third is an automatic 
brake, which acts as soon as the speed of the locomotive: 
exceeds 4} miles an hour on the rack. It consists in the main 
of a centrifugal governor keyed to the motor-shaft, which on 
acting releases a catch. By means of a falling weight the 
switch in the stator circuit is opened and the brake spindle 
coupled to the motor-shaft, so tightening the brake shoes 
on the driving pinion and on а pinion placed loose on the rear 
axle of the truck. By means of this brake it is possible to 
stop a train weighing 28} tons and going at a speed of three 
miles an hour on the 25 per cent. gradient in a distance of 206. 

The method adopted for working the line is as follows :— 
The motor-cars, which are designed of sufficient power to 
draw a trailer (a total weight of 264 tons) up to a gradient 
of 2:3 per cent., run as far as the foot of the rack at Obermatt 
at a speed of 124 miles an hour. From Obermatt the car is 
pushed up the rack, at a speed of 3-1 miles an hour, by one of 
the locomotives, and from the end of the rack the train runs 
on to Engelberg at the maximum speed and without the 
assistance of the locomotive. The down-coming train is 
coupled at the head of the rack to the locomotive, the coupling 
being released as soon ав the train is on the 25 percent. gradient, 
во as to be able to stop the car in a case of emergency inde- 
pendently of the locomotive. As the weight of the down- 
coming train tends to raise the speed of the motors above 
synchronism, so giving curren back into the line and causing 
the turbines to run unloaded at an increasing speed, it was 
found necessary to load the generators artificially. This is 
done by inserting a water resistance in the generator circuit. 
as s00n as & down-coming train is signalled. This resistance 
is so dimensioned as to absorb a little more than the power 
given back into the line, so that the generators are loaded 
with a small surplus to enable the turbine regulator to keep 
the proper speed. The insertion of this resistance is only 
necessary when the down-coming train is the only moving 
object on the line. ` 

The maximum capacity of the power station at present is as 
follows: 

1. One train, consisting of a loaded car and locomotive, 2. e., 
284 tons, on the rack between Obermatt and Ghent. 

2. One loaded car, weighing 16j tons, between Obermatt 
and Grafenort. 

3. One loaded car and trailer, weighing together 263 tons, 
between Grafenort and Stans. 

4. One loaded car, weighing 16} tons, between Stansstad 
and Stans, 


— 
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. То be able to meet the large traffic during the summer 
season, it is contemplated to enlarge the capacity of the 
power station to a maximum of 600 н.р., and to order three 
‘more motor-cars and one locomotive. The demand for 
facilities for transporting goods is increasing, and five goods 
cars are at present under construction, bringing the total up 
to nine. 

In conclusion, our thanks are due to Herr Н. Hänsler, who 
superintended the construction of the line for Messrs. Locher 
and Co., and who kindly supplied our representative with 
much of tke information contained in this articte. 


THE POST OFFICE LONDON.BIRMINGHAM UNDER- 
GROUND TELEPHONE CABLE. 


Somewhat over a year ago“ we notified the fact that the Post 
Office waslayingan underground cable from London to Birming- 
ham to supplement the existing overhead telegraph and tele- 
phone lines. We gave then a brief description of the cable, but 
by the courtesy of Mr. W, H. Preece, and with the assistance of 
Mr. G. W. Hook, who has charge of the laying of the cable, 


insulation of any sort except dry paper and air. After the cable 
has been thoroughly dried it is lead-covered, the lead sheathing 
having a thickness of 160 mils., and the diameter over all is 
slightly over 2}in. The whole of the cable is of the British 
Insulated Wire Co"s manufacture. Under the specification the 
capacity must be less than 0:065 microfarads per mile, and the 
insulation resistance above 10,000 megohms per mile; but, as 
a matter of fact, the insulation resistance is greatly in excess 
of the latter figure, some tests on laid and jointed cable 
having given 28,000 megohms per mile. Such a high ingu- 


‘| lation resistance is not by any means exceptional for paper- 


insulated telephone cables, but that it should have been 
maintained on a length of several miles of cable reflects great 
credit on the manner the jointing has been carried out. 
The route along which the cable is laid is as follows; 
Leaving London by the Edgware-road, which it meets at Crickle- 
wood, it runs to Watford, entering the telegraph office there, 
thence through King’s Langley and Hemel Hempstead {о 
Leighton Buzzard, from which place also the lines can be used. 
Continuing, the line passes Fenny Stratford, Stony Stratford, 
Towcester, Weedon, Southam, Leamington, Warwick, and 
Hockley Heath, entering Birmingham by the Old Stratford 
Road. Besides Watford and Leighton Buzzard, there are 
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Ета. 1.— CABLE READY FoR DRAWING-IN, SHOWING CLIP. 


we are now able to publish further particulars and details, 
and to describe the methods employed for laying and jointing. 
The cable employed at first was a 76-wire cable, the separate 
wires being laid up in fours, but, after the first 20 or 80 miles 
had been laid, a 76 wire cable with wires laid-up in pairs was 
employed in preference. The remainder of the cable may, 
therefore, be de:cribed as follows :— | 
Copper conductors, 97 mils. diameter, weighing 150lbs. рег 
mile, and with a resistance not greater than 5:852 ohms per 
mile at 60°F. Each conductor is insulated with a longitudinal 
wrapping of paper, and laid up in pairs, there being a strip of 
paper dividing the two wires of each pair. The “lay” in 
twisting the pairs is l"in. The pairs are cabled in layers of 
1, 6, 12 and 19 to make up the complete $8-pair cable, and 
between each layer and between the last layer and the lead 
sheathing is a lapping of paper tape. It is a noteworthy 
feature that n^ cotron ія emploved in the cable, in fact, no 
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stations at Fenny Stratford, Weedon and Leamington. At 
these places the cable from both sides ends in cast-iron cable- 
heads, whence it is brought to test-boards, where the wires 
can either be connected through or, by means of paraffined 
cotton wires, to the operating room. 

Three-inch cast-iron socket pipes carry the cable. These 
are laid in 9ft. lengths, and jointed with lead in the usual 
way. The cable being in 152-yard lengths, of which one yard 
is left over at each end for jointing and slack, a discontinuity 
in the pipe 4ft. 2in. long is left at the end of each 150-yard 
section of the route. This is afterwards bridged by а cast-iron 
sleeve, as will be explained. The pipes are laid at a depth of 
2ft. under the footways and 2ft. Gin. under the roadways, with 
a wire for drawing in the pulling rope. In the event of a 
breakage in the wire, or a similar mishap, sweeps’ rods are 
used to thread the pipe. - 

The whole line between London and Birmingham (about 
112 miles) has not yet been completed. The pipes have been 
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laid as far as Leamington, and the work of laying them 
between Leamington and the Birmingham Post Office is pro- 
grossing, being divided in three sections. Cable has been 
rawn in up to three mijes-north of Weedon, and jointed 
completely up to two miles south of Weedon, i.e., about 78 
miles from London. Between London and Fenny Stratford, 
where some important road-lines meet, it is already working, 
and it has proved of considerable assistance as a reserve 
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Fic, 2.—JoiNTING THE First Pain. 


during the recent gales. By the middle of next month it will 
be in working order as far as Weedon, where the route crosses 
the West Coast land-lines. 

A very thorough system of jointing is in use, all the details 
having been carefully thought out by the engineering staff of 
the Post Office. The cable is drawn in by a rope attached to 
a clip, seep in Fig. 1, which is screwed on to the cable end. 


After having been drawn in, the end on which the clip was 
fastened is cut off, and the cable immediately sealed with a 
lead disc. This is done on account of the highly hygroscopic 
nature of the dielectric, the cable having to be sealed from 
access of the air from before it leaves the factory to the 
moment the joints are to be made. Before commencing the 
joint, a sleeve of Зір. 71Ь. lead soil pipe is passed over the 
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Fic. 4,.—Leap-CovERED JOINT. 


cable, and a cast-iron sleeve over the iron pipe sufficiently 
long to bridge the gap after the cable-joint has been completed. 
The ends of the cables are then opened and separated, and the 
conductors jointed in the usual manner, wire by wire, pair by 
pair,and layer bylayer. Before each copper joint is made, a paper 
sleeve is passed over one of the two wires and this is drawn 


over the completed joint. Fig. 2 shows the joint in process 
of construction. The sleeves are kept dry until wanted, by 
being placed in а tin in a bucket (seen in the illustration) 
which is heated by a spirit lamp. After all the wires have 
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Fic. 5.— TEsT-Prr.LAR. (Back). 


Fic. 6.—TEST-PILLA (FRONT). 


been dealt with, the joint presents the appearance shown in 
Fig. 8. It is then covered with a layer of paper tape and dried by 
heating it with a charcoal brazieruntil a piece of looking glass 
held over it indicates that no more moisture is coming off. The 
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time required for thisdrying process varies, of course, with the 
state of the weather. On a fine, dry day an hour is sufficient. 
The lead sleeve is then drawn over and jointed to the lead cable 
on each side by a plumber's joint. There is a small slit on 
the top of the lead sleeve, so that if necessary the joint can 
again be dried before this slit is sealed by another “ wiped ” 
joint. The completed joint is seen in Fig. 3. The iron sleeve 
is then pulled over it and jointed to the iron pipe on either 
side by a yarn and lead joint, just as the pipe itself. 

After each day’s work a test is made by the foreman to see 
that the wires are jointed properly in pairs, and a rough 
insulation test is made with a horizontal galvanometer and a 
450-volt portable battery.. If any indication of leakage is 
obtained on the galvanometer, the slit in the lead sleeve is 
reopened and the joint dried further. About every week a 
mirror galvanometer, test of the insulation resistance is made. 

There are test pillars placed at intervals of five miles along 
the route. As веер in Figs. 5 and 6, these resemble ordinary 
pillar boxes in outward appearance. Fig. 5 shows the back 
of the cable-head, where the cables are brought in, and Fig. 6 
the front, where cross-connections are made. The cables are 
brought through brass sleeves in the cable-heads, and jointed 
to them by plumber’s joints in the usual manner, the covers 
of the cable-heads also making an air-tight joint.. Vulcanised 
rubber wire is used for the connections on the front of the 
cable-head. Up to the present no necessity has been found 
for utilising the dry air circulation method of drying the 
joints. If it is found that faults develop, however, arrange- 
ments will be made for pumping dry air through the cable at 
these testing-points. It has been found by experiment that 
air can be pumped through three miles of the cable, with a 
pressure of 861. per square inch. 


' INDUCTION MOTOR DIAGRAMS. 
7 `7 BYC. C. HAWKINS, М.А. 


Although the numerical quantities involved in induction 
motors are of such different magnitude that it is difficult to 
obtain exact determination in practical cases by means of 
diagrams, yet the graphical method remains the best means of 
gaining a clear insight into their working. The analysis of the 
induction motor by this method follows the same lines as the 
analysis of the transformer ; the chief difference being that the 
magnetising current in the motor must be much greater than 
in the transformer, owing to the necessary air-gap in the 
magnetic circuit of the motor. 
at length by Mr. Steinmetz іп “ Alternating-Current 
Phenomena,” and in England Mr. Atkinson’s recent Paper 
before the Institution of Civil Engineers has again directed 
attention to the graphics of the induction motor. Yet with 
these exceptions (and the present writer acknowledges his 
indebtedness to them in particular), the graphical method has 
seldom been fully described, so that a more detailed building- 
up of its principles, accompanied by numerical illustrations, 
may still find a place. "e : 

(1) Load Diagrams without Magnetic Leakage. 

For the sake of simplicity we assume at the outset that all 
magnetic lines due to the primary or field-winding pass 
through the secondary or armature-winding, and, similarly, 
ihat if the secondary were converted into & primary and 
excited, all its lines would pass through the original primary ; in 
other words, magnetic leakage is assumed to be absent. The 
actual field present in the interspace between field-magnet and 
armature is due to the difference of potential at each point, 
which results from the magnetomotive forces of the field and 
armature ampere-turns. Let Fig. 1 represent a resultant 
two-pole field, such as would exist in an induction motor, at 
any one moment, as it rotates round the armature in the 
direction shown by the arrow. ‘Then the instantaneous 
currents induced in a squirrel-cage armature are as shown 
in Fig. 8, where the relative strength of the currents 
at different positions are indicated by the size of the 
circles. The secondary ampere-turns so obtained would, if 


Both cases have been treated. 


maximum induction, a b (Fig. 3), would be at right angles to 
the line of the maximum induction, cd, of the resultant field 
at the same moment. [ Evidently, therefore, the impressed 
ampere-turns of the primary must be of such strength and so 
placed that at each moment they not only balance the 
secondary ampere-turns, and so annul the field that these 
latter would produce, but leave a surplus of magnetising turns 
which actually produce the resultant field of Fig. 1. The 
ampere-turns in each case may be mentally regarded as con- 
centrated in a plane coinciding with their line of maximum 


strength. Thus, in Fig. 8, the secondary ampere-turns may 


be grouped together in а vertical plane, c d, while at the same 
moment the magnetising ampere-turns which produce the 
field of Fig. 1 must be symmetrically placed on a plane, a b, at 
right angles to cd. In Fig. 5 let OX, represent the mag- 
netising ampere-turns required to produce the actual field, 
and OX, the secondary ampere-turns at right angles to 
OX,, while OX’, are the primary ampere-turns required to 
cancel out OX, Тһе completed parallelogram OX',X,X, 


shows that in order to give the ampere-turns OX', and, further, 
to leave a net sum of magnetising turns OX,, the primary 
ampere-turns must have the strength and position OX,, their 
angle to OX, depending on the strength of the secondary 


Fias. 1, 2, 3 and 4. 


ampere-turns (in the diagram 80°). Transferring this to a 
diagram similar to Figs. 1 and 8, we obtain Fig. 2, which 
shows the general disposition of the primary ampere-turns 
which must be produced by the several phases of current in 
the field-winding.* These cannot produce their full effect at 
right angles to ef, owing to the interaction of the secondary 
turns, and, as Fig. 5 shows, the general effect of the armature 
currents is to shift the line of maximum induction more nearly 
towards the line of maximum primary ampere-turns, and to 
reduce the strength of field everywhere below that which 
would be produced by the field-winding if acting alone. 

If both sets of ampere-turns are filled in as in Fig. 4, one 
sees more plainly how the secondary ampere-turns are counter- 
balanced by the field-turns, and in order to fulfil more nearly 


the condition of no magnetic leakage, the air-gap should be 


reduced to а mere line, so that the layers of opposing 
currents clearly overlap each other. Thus Fig. 6 shows а pair 
of poles of a multipolar two-phase motor, equivalent to Fig. 4 
split open along d d, with one circuit (shown by the full 


The actual currents in a two- or three-phase motor will not vary во 


dually as shown, but the combined effect of ths two or more phases 


acting alone, produce a magnetic field of which the line. of E be the equivalent of the field-currenty shown. Cp. Figs. 4 and 6. 
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circles) carrying the maximum current, while the other 
circuit (shown dotted) carries zero current; the phase angles 
are marked in terms of a complete period, and the diminishing 
or increasing sizes of the armature wires indicate the rise or 
fall of the current according to their position on the sine curve 
of the field in which they are immersed. | 

Fig. 5, like Fig. 4, was drawn to represent diagrammatically 
the complete system of a motor at some one moment, and, 
starting from this point, if Fig. 5 or the wires of Fig. 4 be 
rotated at the speed of the rotating field, they will still give a 
true representation of the condition of the motor at any other 


Fia. 5. 


moment. But Fig. 5 can also be read as a clock diagram for 
the whole motor, applicable to & certain fixed diameter ; if the 
lines OX,, OX, and OX, be regarded as rotating round О in 
the direction of the rotating field, i.e., positively or counter- 
clockwise, and at its speed, their projections upon the 
vertical axis represent the instantaneous strengths of the 
primary, resultant and secondary ampere turns along any 
one diameter or line joining two poles in the armature, 
6.9., as drawn in Fig. 5 along the vertical diameter c d of 
Fig. 1. The field due to OX, has such a direction across the 
armature that when OX, at any point is passing through zero 
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instantaneous strength along any one fixed diameter; the 
coils of any one phase or circuit of the field are indeed fixed, 
but what we require to know is the current and voltage in 
them separately, and not the general effect of all the phases. 
In order to pass from the motor as & whole to one out of the 
two or more phases it is only necessary to alter the scale 
of Fig. 5 and interpret it as follows: If the length of the 
rotating line OX, represents the maximum strength of the 
magnetising current in one phase which, together with the 
simultaneous magnetising currents in the other phases, gives 
the resultant field, then the projection of OX, upon the vertical 
will give the share at any moment which the one phase of the 
field-winding takes in magnetising; e. g., in a two-phase motor, 
when the projection of OX, on the vertical is zero in one 
phase, the field is due to the other phase and is still pro- 
portional to ОХ. Similarly, OX’, must be drawn to 
represent the maximum value in one phase of the current 
component by virtue of which that phase develops its pro- 
portionate share of the horse-power. The phases of OX, and 
of the field so far as it is due to OX, alone would coincide in 
point of time, but when OX, in one phase is zero the resultant 
field is acting, and OX’, in the same phase is a maximum; it 
must therefore be plotted, as before, 90 deg. ahead of OX,. 
The rotating resultant field remains uniform as a whole, but 
since its distribution is assumed to be sinusoidal, and it has 
the same periodic time as the primary current, it induces in 
the coils, both of the field and armature, a sine wave of 
E.M.F. which has a phase and lags 90deg. behind OX,. 
As this E.M.F. in the field-winding is in the negative 
direction or is a counter E.M.F., it must be balanced 
by a component of the impressed E. M. F. in the positive direc- 
tion, and this component will hereafter be called the back 
E.M.F., since it is required to balance the actual back E.M.F. 
induced in the field-winding. Thus Fig. 5 equally well 
represents the instantaneous strengths of current in any one 
phase of the field-winding. 

Finally, as we only require to know the relative phases of 
the various current- and voltage- components, since these 
remain unchanged so long as the load remains constant, a 
single diagram suffices for each load, and it is permissible to 
plot either the maxima or the effective values of the com- 
ponents. It now remains to consider how the graphical 
diagram for one phase or circuit of a motor with no magnetic 
leakage is to be drawn for any load; and at the outset it 
must be pointed out that, owing to hysteresis, the preceding 
statement that the phases of OX, and the field due to it 
coincide is not absolutely true, although for a preliminary 
general explanation it is sufficiently accurate. 


(То be continued.) 


GRAYITY-ELECTROLYTIC PROCESSES FOR THE 
PRODUCTION OF CAUSTIC SODA. 


BY G. Н. ROBERTSON, Е.С.8, 


Processes for the production of bleach and caustic soda by 
the electrolysis of a solution of common salt are exceedingly 
numerous, but it is evident from the attention which the 
matter still receives at the hands of inventors that a thoroughly 
satisfactory solution of the problems involved in conducting 
this operation on a commercial scale has not yet been 


obtained. In the early days, effort was mainly directed to - 


obtaining a satisfactory diaphragm which should keep the 


| anions and cations, separated by the current, from recombin- 


ing. Then the anodes were thought to contain the key to the 


from а – to a + value, the current in the secondary wire at that | situation, and much ingenuity was expended in endeavouring 
point is passing through a— maximum to zero; hence OX, lags | to cheapen the cost of their production, and render them less 


90deg. behind OX,, and the component OX’, must, therefore, 
be ahead of 55 
values of OX, OX, 
vary after a sine law. 

So far the representation in both cases is independent of 
‘the number of phases in the field or armature. We are, 
however, not so much concerned with either the spacial 


destructible by the products of electrolysis. But it was 


When so interpreted, the instantaneous | realised at last that what was wanted was some method for 
and OX, no longer remain constant, but | removing the anions and the cations from the bulk of the 


solution as fast as they were separated by electrolysis, and in 
order to effect this Kellner introduced his well-known process 
in which a moving mercury cathode combines with the alkali 
metal as soon as it is released, and transfers it to a second 


position of the total ampere-turns in the motor or with their | vessel containing water, in which the. metal forms’ caustic 
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soda, while the E.M.F. due to this reaction goes to aid the 
E.M.F. which is required to decompose the salt solution. 
Other processes of this kind have been introduced, but 
mercury is costly, and there are other objections to its use, so 
attempts have been made to devise processes in which the 
continuous separation of the anions and cations should be 
effected by the force of gravity instead of that of chemical 
combination. The latest of these is that which has been 
recently introduced by the. Oesterreichischer Verein für 
Chemische und Metallurgische Produktion, in Bohemia. 
Before describing it, it may be as well to give a short account 
‘of the principal processes of the kind which have preceded it, 
and the disadvantages from which they are alleged to suffer. 

The earliest of these was that devised by Cuttens in 1892. 
He employed a pump to remove the chlorine as soon as it was 
formed, while the caustic solution which is formed round the 
walls of the cell (cathode) was allowed to sink to the bottom 
by its own gravity, from whence it could be drawn off at 
intervals. During this process, strong salt solution is forced 
into the lower part of the cell at a point below the cylinder 
which surrounds the anode, and ascending this, it leaves the 
upper part of the cell to be strengthened by passing over rock 
salt. In this process the layer formation of the electrolyte 
due to the difference in density between the anions and the 
cations is destroyed, owing to the disposition of the anodes, 
and the way in which the electrolyte is fed in, and the projec- 
tion of the anodes contracts the space in which the layers can 
be formed. 

Four processes were introduced in 1893. G. Baily and M. 
Guthrie suggested a process in which a pair of very porous 
screens were interposed between the anode and cathodé so as 
to enclose a space into which the electrolyte was fed continu- 
ously, and overflows were arranged near to or behind the 
electrodes. The electrolyte was intended to flow from the 
centre to the electrodes at such a rate as to prevent diffusion, 
but there was а difficulty in effecting this, and the solutions 
of different density into which the liquid was separated by 
electrolysis would not maintain a vertical position, but tended 
to form horizontal layers with consequent intermixture. 

Hurter, Auers and Muspratt introduced a density process, 
but the apparatus hinders the formation of layers, as, owing to 
the position of the anodes and the use of the whole of the cell 
wall as cathode, the evolution of gas from anode and cathode 
must generate movement of the liquid which will destroy 
layer formation. Moreover, the process was primarily devised 
for discontinuous working, and no means were provided for 
introducing fresh electrolyte into the closed anode compart- 
ment, so that if the process were worked continuously 
with the apparatus described, fresh electrolyte would have to 
be introduced into the open cathode compartments, which 
would of necessity break up the layer formation, while the 
liquid in the anode compartments would become poorer and 
poorer, with the result that secondary decomposition of water 
would take place with useless consumption of current. 

Richardson, in order to overcome the disturbance of the 
electrolyte caused by the escape of chlorine gas generated 
near the bottom of the anodes, proposed to interpose hori- 
zontally between the electrodes а screen of slips of glass which 
overlapped like the slats of a Venetian blind, leaving spaces 
between them for the passage of the current. The caustic 
solution collects near the cathodes at the bottom of the cell, 
and as the process is not arranged for continuous working, 
the whole of the alkali formed cannot be removed before fresh 
solution is run in. 

Dr. W. Bein brought out a discontinuous process, and 
arranged the anodes and cathodes side by side in special 
divisions of the decomposing trough, which communicated 
under the surface of the liquid. By means of a device the 
two layers of liquid can be separated, and the operation 
stopped when the electrolysis has proceeded so far that the 
cathode liquid is about to enter the anode compartment. 
The process requires careful supervision, and, moreover, the 
complication of the apparatus involves technical difficulties. 
In 1897 this process was rendered continuous by substituting 
means for continuously supplying fresh electrolyte to the cell 
at thé place where in the older apparatus the valve was 
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situated which maintained the separation of the liquid into 
layers, and in this way a separating layer is maintained 
between the anode and cathode liquids. Moreover, the elec- 
trolyte thus introduced caused the anode and cathode liquids 
to move to their respective outlets at a rate proportional to its 
flow. The advantage which it was hoped to attain by this 
apparatus—t.e., а continuous working—is not realised, since 
the admission of fresh electrolyte into the space between the 
anode and cathode is not favourable for the formation of 
layers, and it is impossible in practice to so regulate the 
efflux from the anode and cathode compartments that the 
quantity flowing away from each shall be in constant propor- 
tion, and, in consequence, the working is very irregular. If 
the influx into the anode compartment be restricted, the liquid 
therein soon becomes so dilute that secondary decomposition 
of water ensues, and there is useless consumption of current. 

In 1894, Carmichael designed an apparatus based on much 
the same principle. He ыл a specially designed 
diaphragm which afforded a free communication between 
the anode and cathode compartments, and the fresh elec- 
trolyte was fed in between the anode and the diaphragm so 
that the alkaline solution passed through to the upper part of 
the diaphragm, and flowed back through the communication 
in the diaphragm into the cathode compartment, and thence to 
the outlet. In addition to the disadvantage occasioned by the 
use of diaphragms, this process suffers from the defect that 
the introduction of the electrolyte into the space between the 
electrodes destroys the layers formed by the separation of the 
electrolyte into solutions of different density, and the im- 
poverishment of the anode liquid and the consequent waste of 
current are not avoided. 

It is claimed that the new density process, which has been 
recently introduced by the Oesterreichischer Verein differs 
from those already described, and avoids their disadvantages. 
Now when an alkaline solution, particularly a chloride of an 
alkali, undergoes electrolysis, there is a constant passage of 
hydroxyl ions towards the anode compartment, while the pro- 
duct of the reaction of the cations with the water collects as 
an alkaline solution around the cathode, and gradually spreads 
to the anode compartment; and if the electrolysis is carried 
too far, the alkali formed around the cathode spreads to the 
anode liquid, and chlorate is formed which gives rise to 
injurious secondary reactions. When the alkaline solution 
has a higher density than that of the electrolyte, and than 
that of the liquid in the anode compartment, it is obvious that 
the anode should be arranged at a higher level than the 
cathode, whereby full use is made of the difference of density 
between the anode and cathode liquids for separating them, 
and with them, of course, the products of the electrolysis. By 
the introduction of fresh electrolyte above the anode, and the 
consequent circulation of theelectrolyte in adirection opposite to 
that of the migration of the hydroxyl ions, the layer formation is 
not interfered with, and the alkaline liquid can be withdrawn 
from an overflow pipe. These principles are embodied in the 
new apparatus in which the electrodes are placed side by side, 
and if necessary, at different levels, The anode is covered by 
a bell which extends below it, and fresh electrolyte is fed into 
this compartment continuously, while the alkaline lye 
produced is continuously removed from the cathode compart- 
ment, and the layer formation of the anode and cathode 
liquids is maintained without the use of a diaphragm, so that 
the products formed at the electrodes are continuously 
separated. How far the anticipations formed of the new 
process will be verified in practice remains to be seen. 


American Government Cable Steamer.—Orders have been 
issued by the War Department for the purchase at once of an 
iron ship of from 1,000 to 1,200 tons burden to lay cables to 
connect the islands of the Philippines. The Department has 
already ordered 166 miles of cable for this purpose, which will 
take about 6,500 cubic ft. for coiling. The cable ship must 
accommodate on the forward deck, says the Mlectrical Engineer 
of New York, the“ giving out machinery, which will weigh 
from 15 to 20 tons, and the accessories, weighing from 5 to 
10 tons. The ship is to be kept on station as a cable steamer, 
or will, if necessary, be used as a transport. 
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second volume of this important work 
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subject, 
THE ELBOTRIO ARO.—By Mrs. AYRTON. This work will shortly be 
published, and will contain an historical sketch of the carly experi- 
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SOME ASPECTS OF BRITISH ELECTRICAL 
INDUSTRY. 

We publish as a supplement this week our annual Table of 
the Electric Railways and Tramways of the United Kingdom, 
giving particulars to date of the lines in Operation, in Progress 
of construction and Projected. It will be seen that there 
are 84 lines in operation, 27 under construction, and no 
less than 98 projected, making a total of 154 lines 
of all descriptions. At the end of 1897 the numbers 
were 28 lines in operation, 25 in progress, and 83 projected. 
Thus there has been an increase of 48 per cent. in the 
number of working lines, and of 90 per cent. in the total 
number of lines of all classes. Again, whereas the gross mile- 
age of the lines in operation at the end of 1897 was 140 miles, 
the mileage of working tramways and railways to-day exceeds 
240 miles, showing an increase of 71 per cent. in twelve 
months. A careful examination of the data afforded by 
this year's table, and a comparison of these data with 
the corresponding data for previous years, will show that the 
British electrical manufacturer and contractor is gradually 
awaking to the importance of electric traction as an opening 
for trade, and is receiving a steadily increasing share of this 
class of work in the United Kingdom. From the first, two 
or three leading electrical firms have undertaken important 
contracts, chiefly for the heavier class of lines represented by 
the City and South London Railway and the Liverpool Over- 
head Railway, but there is no denying that for some time the 
foreign manufacturer had it nearly all his own way with street 
tramway electrical equipment. We have long insisted upon 
the necessity for the British manufacturer to standardise his 
electrical equipment in order that he might be able to market 
his goods at a price that could compete with the highly- 
standardised American products. Itis gratifying to notice that 
this is now extensively being done by all the leading firms who 
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manufacture electric traction plant. There were two obstacles 
formerly in the way, viz., the lack of experience on the part 
of the manufacturer as to the best designs to adopt for 
standardisation, and, secondly, the insistence of each 
individual consulting engineer on the adoption of the special 
designs evolved in his own office. The British custom of 
entrusting the details of an engineering specification to a con- 
sulting engineer has many good points, and we do not wish to 
see it abolished ; but there is no doubt that it often possesses 
features which might advantageously be eliminated. One of 
these is the free hand the consultant possesses of introducing 
his own pet ideas—often very costly fads—into the design of 
the plant to be supplied. The unhappy contractor is thereby 
put to unnecessary expense, either in submitting two alterna- 
tive tenders, one including the fads and the other based on 
common practice, or else in altering the patterns of his plant 
to suit the innovation. We repeat, we are glad to see very 
marked indications that all the principal British manufac- 
turers who are making traction plant are standardising sizes 
and designs ; and we regard this as a prelude to a very con- 
siderable increase in the volume of British home trade in this 
class of manufactures. It is also pleasing to observe that 
the vigorous tone of British trade in traction plant is but 
one phase of an all-round expansion of British electrical 
engineering industry. We have alluded on previous occasions 
to the great activity that prevails in the engineering workshops 
of the country ; and we are assured, in many quarters, that 
there are indications of a general and permanent expansion of 
this department of industry. If home electrical industry be 
any index of the general conditions, these indications, indeed, 
are not misleading. 

Turning now from the home aspect of British electrical 
industry, let us consider some of the points which have been 
brought before the public of late in regard to our foreign 
trade. We may notice, in the first place, the instructive, if 
somewhat curious, array of consular opinions on the subject 
recently displayed by our esteemed contemporary, the Daily 
Chronicle. A whole column of that newspaper was filled with 
extracts from the latest reports from Her Majesty’s consuls in 
various parts of the world. Some 200 reports were searched, 
and 87 extracts were given, our contemporary remarking in its 
prefatory paragraph that the extracts. . are by no 
means exhaustive ; there are plenty more to be had of the same 
tenor.“ The general tone of these extracts is sufficiently 
indicated by the following samples :— 


Argentine Republic.—Coutinental merchants are always more willing to 
meet their customers’ wants than Britisb, who will endeavour to foist their 
ideas and their stock on their customers, without sufficiently heeding the 
latter's needs. Cases of goods should be marked in kilos and metres. 
(8648-66, p. 10.) 

Brazil (Rio de Јапеіто). — The conservative system of British manufac- 
turers often prevents them making new patterns to meet the needs of 
foreign markete. (8648-80.) 


France (Cherbourg).— Notwithstanding the reputation for good make 
still enjoyed by Great Britain, the difficulty of procuring British-made 
goods suitable to local tastes, the impossibility of unravelling the mysteries 
of British price lists, and the abzence of all flexibility in British commercial 
custom, almost close the half-shut door to British imports. (8648-57, p. b.) 

Germany (Dusseldory).— British commercial men still labour under the 
old delusion that English weigbte, measures, classes of goods, tools, imple. 
mente, and so on, which meet with English requirements and tastes, will 
work all over the world (8648-68, p. 7.) 

Japan ( Nagasaki). —English producera have queer notions of enterprise. 
The English manufacturer, asa general rule, will take no risk. (9044-6, p. 10.) 

Netherlands (Amsterdam).—British manufacturers must accommodate 
themselves more to the needa of their foreign customers. The use of the 
metric system is imperative. (8648-76, p. 9.) 

Norway.— British goods might find more ready gale if manufacturers 
would take pains to cultivate the market. There are about seven German 
commercial travellers to one English. (8648-141, p. 15.) | 

United States (California).— In electro-plate and silver, the stubbornness 
of the English manufacturers in ignoring the particular requirements of 
the American market handicaps the sale of English goods. (8648-174, р. 21.) 


Broadly speaking, two principal complaints pervade these 
extracts: firstly, as to the non-adoption of metric currency 
and measures to suit local trading; and, secondly, as to a 
certain stiff-necked disregard for local requirements in the 
class of goods supplied. Where these complaints hit the 
British electrical manufacturer, we feel sure he will pay atten- 
tion to the matter; but we do not think there is any ground 
for the second complaint, at any rate, as regards the generality 
of these firms. Indeed, through the exceptional willingness 
of the British contractor to adapt his patterns and designs 
to the local and special requirements of his customer, he is 
placed in an especially favourable position to compete in 
colonial and foreign markets. Thus, while standardisation 
is desirable at home—to meet the uniformity of home 
conditions—abroad, the variety, and even heterogeneity, in 
the conditions places at an immense advantage the manu- 
facturer who is willing to adopt special and local types of 
design in his manufactures. And, as a matter of fact, the 
British electrical manufacturer—whether from this cause 
alone, or, as we suspect, from the general superiority of 
his wares—still holds the bulk of the colonial contract- 
ing work, especially in South Africa. Our contemporary 
reflects that, notwithstanding the sadnéss on the consular 
brow, we are making wealth at an appalling rate.” While 
not ourselves appalled,” we are willing to concede that the 
wealth derived from our colonial and foreign engineering 
trade is rapidly on the increase; and we regard this fact as 
an indication of the persistent suitability of British machinery 
—including, of course, every description of electrical plant 
to meet local and national conditions in all parts of the 
world. 


OPEN CONDUIT ELECTRIC TRACTION AT 
WASHINGTON. 


Washington, the capital of the United States, has afforded 
many interesting lessons in tramway traction. The whole of 
the district of Columbia, which is controlled by the City 
Council, is well served by tramways, but many years ago the 
authorities decided to prohibit the overhead trolley system 
within this territory. Consequently the cable haulage system 
and the electric conduit system have been very extensively 
developed there. Indeed, more has been learned in Wash- 
ington in regard to the construction and working of electric 
conduits for tramways than in any other part of the world, 
and the success of the system ultimately evolved has led to 
its adoption in other American cities, notably in New York. 
Many of the Washington lines extend beyond the district of 
Columbia into Maryland and West Virginia, in which two 
States the overhead trolley is permitted. At the boundary 
lines these tramways change from the conduit to the trolley 
system, and thus ample experience has been gained as to the 
working of such composite systems. It will be remembered 
that similar composite systems have on several ocoasions been 
proposed for British cities, where the tramway systems extend 
to the rural districts. 

One of the most important traction concerns in Washington 
is the Capital Traction Co., which in 1897 had 86 miles of 
track, of which 214 miles were worked by cable haulage and 
14} miles by electric conduit. The gauge is 4ft. 84in., and 
the tracks were laid with 501b. and 80lb. rails. There were 450 
cars, of which 25 were electric motor cars, 98 cable grip cars, 
and 327 trailers. At the power station, the location of which 
is shown in the map accompanying this article, there was 
station plant aggregating 1,600 н.р. On September 29, 1897, 
the whole of this station was destroyed by fire, and the entire 
cable and electric system was thrown out. of gear, the cars 
having to be temporarily run by horses. Within four days of 


the fire the directors decided definitely to adopt the under- 


ground conduit system for their lines, which had previously 
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been worked by cable haulage, and thus to work the whole of 
their system by electricity. Particulars of the electric con- 
struction work, both in converting the old cable conduits to 
the electric system and in the construction of the new power 
house, have recently appeared in the Electrical World, of New 
York, to which we are indebted for the following details, as 
also for the illustrations which accompany this article :— 
Reconstruction of the Tracks.—The track system adopted 
was the same as that in use by the Metropolitan Railroad Co. 
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in Washington, and by the Metropolitan Street Railway Co. 
in New York City, with such changes as were necessary to 
adapt it to the existing cable tracks. Twenty-two miles of 
track have been changed over, including the Seventh-street 
line, which was kept in operation by cable while the change 
was being made; the Love conduit system on U-street will 
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VERTICAL SECTIONS THROUGH POWER STATION 


later be rendered uniform with the rest. A 24-way conduit 
for the electrical cables was laid midway between the two 
tracks, except where deficcted by existing pipes and ducts, the 
material used being vit:ificd clay pipes, and wrought-iron 
cement-lined pipes are laid in concrete in the ordinary way. 
Temporary tracks were laid down for the horse cars on 
Penhsylvania-avenue sod Fourteenth-street, so that the track 


work could be carried on without interruption. The cable 
conduit—18in. wide by 38in. deep.—was fortunately made of 
concrete, plaster-lined, and without any inside metal sheath- 
ing. Entrance to it was obtained by means of manholes at 
intervals of 314ft., running from the slot rail to the outer 
track rail. The conductor rails for the new electrical work 
are of steel, T-shaped, 4in. by 2in., weighing 28lbs. to the 
yard, and having the conductivity of 800,000 circular mils. of 
copper. They were cut into 81%. біп. sections to span the 
distance between these manholes in which the insulating sup- 
ports for the outer rail were placed. То hold the other con- 


SECTION SHOWING SLor-RAILS, CONDUCTOR RAILS AND CONDUCTOR PLOUGH, 


ductor rail a small handbole was put in immediately across 
the slot from the manhole, and to give an intermediate support 
at the middle of the rail length a pair of similar handholes was 
put in midway between manholes. The conductor rails were 
inserted through slot hatches which were placed at intervals of 
about 800ft. The porcelain insulators are supported by cast- 
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AT BoILER HOUSE AND AT MACHINERY Room, 


iron caps with ears, which are bolted to the foot flanges of the 
slot rails. The holes for these bolts were made by punching 
machines as soon as the excavations for the handholes had 
been made. The two holes in the web of the slot rail for the 
attachment of each cast-iron handhole frame were made by a 
specially designed drill let into the excavation and backed up 
aghinst the track rail. Knoók down frames were then pladéd 
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in the excavations, making an inside form for the concrete 
shells of the handholes, which are біп. in thickness, internally 
plastered with cement mortar. 

To prevent the water entering the slot from trickling down 
the sides and dripping over the conductor rails, which are 6in. 
apart, the upper flange of the slot rails in such a road must 
be fitted with a downwardly projecting lip, from which all 
water will drip off and fall between the conductor rails to the 
bottom of the conduit. There was, of course, no such lip on 
the old cable rails, and rather than replace them, bedded as 
they were in good asphalt paving, it was decided to rivet inch 
steel angle sections to them in the manner clearly shown in 
the sectional elevation. The angles were let down through 
the slot and held up against the lower face of the slot-rail head 


FEEDER SPLICES, 


by а specially designed tool, and rivet holes were drilled 
through both at intervals of about ift. The holes are counter- 
sunk from the top and the rivet heads finished flush with the 


The old track-rail ends were badly dropped, and it was 
decided to bring them up by the cast-welding process. The 
fishplates were removed, the rail ends cleaned by hand, no 
Poner being available, for a distance of about 10in. back 

om the joint, and the splice-bar bolt holes in the rails were 
plugged, the iron plugs projecting about an inch on each side 
of the web so as to become bedded firmly in the casting. 
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SPLICE OF THE B&ANOHES FROM THE FEEDER CABLES. 


Strips of iron of the rail section were driven between the 
abutting ends, making the joints tight. The flattened rail of 
each joint was shimmed up a trifle higher than the other, and 
the usual cast-iron mould was clamped about the hole and 
filled with molten iron poured from a portable furnace. The 
heating of the steel was found to bend the ends upward to 
just about a true bearing, a smooth joint being assured by 
finishing the surface by hand filling. The joints now ride 
very smoothly, but few of them being perceptible. 

The conversion of the Seventh-street line, which was kept 
in operation by cable, except during a few hours.of each 
night, was still more difficult. The laying- of the ducts and 
the setting of.handhole castings and insulators -were dene in 
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the daytime. At night the workmen entered the conduits and 
secured the conductor rails to the clips of the insulating sup- 
ports. The cast welding of the rail joints on this section was 
done several years ago. Drip angles were only put on the slot 
rails in the valleys. 

After the electric roads had been in operation about six 
months the Company decided to put down heavier and higher 
rails at the curves. Excavations were made between the yokes 
at all the curves, in which-cast-iron chairs, weighing about 
100lb. each, were set with concrete packed around them. This 


SECTION OF Track SHOWING INSULATING SUPPORT AND BOND FOR 
CONDUCTOR RAIL. 


work was done in the daytime, and at night after traffic was 
suspended the old rails were taken up, the rail seats on the 
yokes broken off, and the new rails put down and secured to 
the rail chairs. Courses of scoria block are laid on each side 
of the rails at the curves, the crevices between the bricks 
being filled with asphaltum. 

As a ground return is not used, both the positive and 
negative feeders are insulated. There are thus 20 lead-covered 
cables for the 10 feeders, each with a cross-section of copper of 
1,000,000 circular mils., insulated by saturated paper ,3,in. 
in thickness, and protected by a zin. lead sheath. They are 
drawn in through manholes running across the two tracks, 
spaced at intervals of about 400ft. At points determined by 
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Dnaw-IN MaNHoLE, SHOWING ТАРЗ TO THE CONDUCTOR RAILS AND 
METHOD OF DRAINING. 


traffic conditions the feeders are tapped in the manholes with 
two branches from the one splice to the conductor rails, to 
which they are attached by clamps. Those going to the out- 
board rails pass down through a duct from the handholes to the 
manhole. One pair of cables is held in reserve as an 
emergency feeder, being provided with blind taps ready to be 
cut in at any point at any time it may be needed. In all 
there are about 66 miles of cables in place. 

The Power House.—The work on the new power house was 
necessarily very much rushed, and had to be carried an almost 
while the drawings were being made; nevertheless, the plant 
evidences a surprising amount of ingenious design to over- 
come the difficulties involved. The work was begun about 
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December 1, 1897, and early in April, 1898, power was on. 
Old material was used to a certain extent, the good bricks of 
the partition walls, which had to be taken down, being used 
in the engine foundations, the new crane runways being made 
of the I-beams of the old floors, &c. The building is located 
on the Chesapeake and Ohio Canal It is a long, narrow 
structure, which did not admit of the standard practice of 
placing the boilers in a row along one side of a division wall 
and the engines nearly in a parallel row along the other side. 
This building required a division midway of its length, one 
half being the boiler and the other half the engine room. 
Fortunately, solid rock was but 2ft. or 8ft. below the base- 
ment floor, so that all foundations, even to those of the 
auxiliary pumps, are carried clear to rock. 

One of the most interesting parts of the equipment is 
the coal-conveying apparatus. Bituminous coal is brought 
directly to the plant on canal boats, holding about 120 tons 
each. Standing apart from the main building, towards the 
west, is the coal-unloading tower of steel frame construction, 
covered with corrugated iron sheathing. This tower has а 
boom projecting over the canal, by which tubs holding 1,0001Ь. 
each take the coal up from the canal boats and dump it into 
a receiving hopper, which, in turn, dumps it into the weighing 
hopper, from which it passes down into the crushing equip- 
ment. The bucket hoist and crusher are both driven by one 
80 н.р. 500 volt motor. From the crusher the coal is dropped 
into the buckets of a pan and bucket conveyor. The driving 
mechanism consists of a 15 н.р. motor geared down through 
triple reduction gears to the heavy sprocket wheel, under 
which run the cables, the clamps on which fit into pockets in 
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CONNECTIONS FOR THE BOOSTER STARTING RHEOSTAT. 


the wheel rim, the teeth adjacent to these pockets insuring an 
absolute drive. The conveyor dumps the coal into bins over 
the boiler room. 

There are four batteries of boilers in place—one battery on 
the west of the stack and three to the east of it, The space 
in front of the stack is occupied by filters, and tbe space to 
the west of the boiler room is reserved in case increased boiler 
power is wanted. Each battery consists of two Babcock- 
Wilcox boilers, each boiler being nominally of 850 н.р. The 
boilers are fitted with the latest type of mechanical stokers, 
driven by three small Westinghouse engines worm-geared to 
the shafts. 

The piping system of this station has been the subject of 
unusual study, and is worked out in a very complete manner. 
Water for boiler feed and condensing purposes is taken from 
the canal through a 24-in. intake below the ice level, through 
two screens of half-inch mesh into a concrete settling tank or 
basin in the engine-room basement. From this five 8-in. 
pipes, with foot valves and strainers, rise and run to the five 
independent jet condensers of the five main units, In this way 
the condensers cannot interfere with or rob each other, and 
the choking of any one pipe does not shut down the whole 
plant. The exhaust of each engine passes first through a feed 
water heater and thence through its own jet condenser and 
its own independent 14-in. exhaust stack of spiral-riveted 
pipe. Three valve standards on the floor above at ‘the. head 


of each engine control respectively the valves of the steam 
supply, water supply, and exhaust steam supply of each con- 
denser pump. An automatic atmospheric valve in the pipe 
running to each exhaust stack is fitted so that when it opens 
its valve stem projects upward above the floor of the engine 
room and staysthere until forcibly pushed down by the engineer. 

The feed water is handled by three pumps in one end of te 
boiler room, one of which, the tank pump, is arranged to lift 
the water from the well above mentioned to a 4,000-gallon 
tank over the toilet room to the rear of the boilers. A gravity 
pump governor controls this pump. The tank may also be 
supplied from the city mains through a meter at times when 
the canal is emptied for repairs, and an automatic float valve 
is installed for control under these circumstances. From the 
tank the water normally passes to two filters, and thence 
through one of two direct-acting duplex feed pumps, which in 
turn deliver it through any one or more of the heaters attached 
to the engines and then through the supplementary heater in 
the boiler. room, thence to the feed line and to the boilers. 
The supplementary heater takes the exhaust of all the aux- 
iliary engines, Finally, two injectors are installed connected 
with an entirely independent feed line running along the rear 
of the boiler steam drums. 


STATION PRESSURE RECORD. 


The main steam pipe is run on the ring system and is all 
of extra heavy piping designed for 200lb. steam pressure, 
although the pressure at present carried is 14016. The main 
header is run along one side of the boiler room and 
continued along the same side of the engine room 
and into it all the boilers feed and from it all the 
engines take steam. This header is 12in. in diameter, its 
terminals being connected around to the opposite side of 
the building, to a 10in. auxiliary main. These two mains are 
cross-connected near the division wall by an 8in. equalising 
main, giving a sort of figure 8 arrangement. Over the 
boilers the main header is supported on gas-pipe stands 
with ball and socket bases to allow for expansion, and 
at other points it is hung by adjustable rods from brackets 
and stayed against vibration by sliding attachments to 
the pilasters. Both the main header and the auxiliary 
main are anchored where they pass through the wall between 
the engine and the boiler rooms, and the expansion—which 
amounts to a movement of about Sin. at the extreme ends— 
is taken up without slip joints or copper bends. This is done 
by giving each boiler and engine branch a horizontal run 
with a vertical turn at each end, so joined that the flanges 

ive the proper flexibility. There is a gate valve in the main 
leader between each battery of boilers and between each 
engine, so that any part of the main can be cut out without 
ghutting down more than one battery or one engine at a time. 
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The cross or equalising main allows the steam to be fed via 


any one of several routes, thus giving a surety of operation 


even with simultaneous accidents to more than one part of 
Steam for all auxiliaries is taken off from 
the middle of the equalising main, which it can reach by 


the system. 
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MacHINERY ROOM oF THE CAPITAL. Traction Co.'s POWER HOUSE, AT WASHINGTON. 


either the main header or the auxiliary main. The steam 
is dried by two separators, one in each of the two steam 
mains near the points where they pass through the boiler 
room wall, the entrainment from these separators being 
returned to the boilers by gravity through the blow-off con- 
nections.: There are no separators near the engines and the 


INTERIOR OF THE BOILER HOUSE. 


tees for the engine branches open downward, but there is abso- 
lutely no water knocking in the cylinders. The main header 
has no slope one way or the other, but the auxiliary main 
slopes from both directions toward its separator. 

The main engine room is noticeable for the ample provision 
ofjlight. _ А 15 ton hand crane spans the room. Теп enclosed 
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arc lights are supported from the craneways on hinged gas- 
pipe brackets. There are five main Allis-Corliss tandem- 
compound 800 н.р. engines, with the standard and well-known 
features of this design, the 1890 frame.: Four of these ane 
arranged in right and left-hand pairs on two heavy brick 
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foundations carried down to rock and capped with cast-iron oil 
pans. Each engine is coupled to a standard 600-volt gene- 
rator, and fitted with a 16-ft. 25-ton cast-iron flywheel. i 
Between these engines there are to be three motor driven 
boosters, two of which are now installed, each with a capacity : 
of 550 amperes and 180 volts, with a straight characteristic — 
up to 100 volts when running at 600 revolutions per minute. 
"These are 100 kilowatt 6-pole three-bearing machines with a 
coupling, fitted under the overhanging barrel, winding at the 
‘motor end. The dynamo ends are series wound. 1 
The switchboard is of standard General Electric construc- | 
tion with a few peculiarities. The five panels at the left-hand : 
end are standard 1,000-ampere generator panels, with current 
indicators; the next panel contains two totalising output 
instruments, one an 8,000-ammeter and the other a 5,000. ' 
‘ampere integrating wattmeter, and beyond these come the 
feeder panels, of which two are required for each feeder, one 
positive and one negative with throw-over switches, by which 
the polarity of the sections fed may be reversed when desired. 
This is to provide against a ground on the west rail of one 
section, for example, and the east rail of another, short- 
circuiting the ‘buses. By reversing the polarity of either one 
of the two feeders, the two grounds can be brought on one: 
side of the system and the same can be done with any number 
of grounds provided no two of them are on opposite sides of 
one section. On account of the 600 volts difference between 
adjacent feeder panels, the circuit breakers at the tops ar 
separated by wooden barriers. | 
The controlling arrangements of the boosters are novel and 


very interesting. But one motor-starting rheostat is used for 


all the machines, and this is of the single-switch type, the 
different clips which grasp the knife blade at different posi- 
tions cutting out the different sections. This is connected, in to 
the line feeding the various motors through a number of 
double-pole double-throw switches, one for each motor, con- 
nected up as shown in thediagram. Tracing out the lines, it 
will be seen that any switch thrown up cuts the rheostat in to 


Е 


— — — 


476 


sca) SY 


„ THE ELECTRICIAN, JANUARY 27, 1899. 


N 


мобы Y39108 зо NOI193$ 


09 oF [^ °з ot n ot 
13343 30 JYS ; 


CTT 


BOA3ANOO OL 
Ё - B 


ЕЕЕ dE Al SE Sh EE 
i 


RA = — hi Sill ——— | Sb IIB Sati 


milla КАА Б xe De 


ONG ca I EE LORS LER 


— — —À. lodo Xe 3 
LIE Se s =: T 


— LIT ZR ies ] - zwi 1n et mi " x. | 


НИНЕ AN DL zb | — — эд 
invers- — ——— d TS PAL... 100044625 Et хла ра — 8 


1 
- = — —-— — — жүз 1 i | 
Ы | 
ЕЕЗ — d». s. de Tae агг ee +, =» a Ты е, = z j Rig erm o. pis "TR MR C — el | 
97 - Өмүр MEA ' ЕЛ, ; Nt." die . e ab NE 
* ' >t ‘ N.. 83640. LN 1 2 i! ei lx? Ў , | 
$, i t ' TI t ; | 14 ўл: R 
jn " i t е," 
` " is П 5 Е A 
T s d i | À 
LI] 2 | 44 
| 2 
SNI ЛУОО NIAIHO ~ йр 
HOA3^N H 7 
| iJ fy 


— ——— TE 


AI va SNO. 0002 


— — 


YOA JANO 


— 
E RVR РРА Г — LZ АЕР WHI ABA ААВАА LS 
2 2 


моон 837008 30 NV'Id 


$431108 3801-H31Y^ ` d ODE 1HO!3 40 АНЗ11ҮӨ 
zz = OT n. меда — 2 — = — ad x 2 ғ 2 AL 
I» * I] 
"i | 
cD e^! 


FI B | 


P М 
ESTA = * 
d . > N 
XL bc i| ^ 
aC — ; 98 
“Р 
eie = 
à ECC a= = "ye | 
i N 
Cw | 
о» 4 | | 
Ош I | ie: 
7 — VN 
UN у. N e М АЛАА NN N NN, - 
x 
LI NN 
t 


— d 1 


(rm Ө 


ШС 


DD 
— — 
— 
ОГ? 
= 


—J — ee FFF — 


CL x, d ,,,, Vw, ꝛ?: ?:? œ ̃ꝗ ü ð ꝶw]m HS MM e 


MOO 


A mem 


Digitized by Google. "ow 


THE ELECTRICIAN, JANUARY 27, 1899: 


477 


the corresponding motor, and absolutely cuts it out from any | energised, closes the circuit of a fine wire winding on thé 
of the others. Another interesting detail is the protective | booster-generator circuit breaker, which operates the trigger 


device designed to cut the series-wound booster generator out 


to open the breaker, and immediately thereafter opens the 


when for any reason the circuit breaker of the motor opens, circuit of this same fine-wire winding, and also opens the 
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PLAN AND ELEVATION OF THE MACHINERY ROOM, 


battery circuit to prevent waste of battery power. This does 
not connect the boosted feeders over on to the 'bus-bars, but 
leaves them on open circuit. There are two long feeders for 
which the boosters are intended, the board being so arranged 
that each of these feeders may be thrown in series with its own 


under which circumstance the generator would tend to run 
away as а series motor. The circuit breaker of the booster 
motor is provided with the ordinary tell-tale connected into a 
battery circuit, which in turn energises the magnet of a 
specially designed relay. This relay, when its magnet is 
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directly to the 600 volt bus. 
board, the next to the last 


CasT-WELDING THE OLD RAIL JOINTS. 


its purpose being to burn out grounds on the ling by a current drop into the conduit sufficiently to clear the motors. 
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booster, the third booster being arranged to be threwn on 
either of the two feeders, or either feeder may be thrown 
At the right-hand énd of the 
panel ig. fitted with a water rheo- 
stat, which may be connected between either bus and ground, 


ward-bearing springs the cast-iron shoes. The shoes are 
bevelled at the ends to prevent their catching on the joints in 
eonductor bars and on parts of the switch gear. The plough- 
hanger in the truck is ingeniously arranged, so that in case 
of derailment or a misplaced switch the plough will fall off after 


travelling part way across to the side frames of the truck, and 


—— -" 


DRILLING THE SLOT RAIL FOR THE DRIP ANGLE LiPs. 


P 


This 


which may be thrown on through and adjusted by means of, prevents, in case of such an accident, the plough from becom- 


the water rheostat. The la:t panel controls 
motors and 600 volt lighting lines. 


COLLECTOR PLOUGH FOR THE CONDUIT SYSTEM, 


Rolling Stock.—About 60 motor cars are run, and both 
trucks and bodies are new. Short cars with bodies only 
18ft. long are used, and run with trailers. The collector 
plough, a view of which is shown, consists of the usual steel 
plate enclosing copper straps and running down through the 
iin. slot with an enlarged wooden section carrying on out- 


the auxiliary 


ing wedged and twisted in the slot, which requires its cutting 
out by cold chisels and the shutting down of the line for 


some time. £ 


1 


le. HIGH-SPEED ENGINES.” 


BY J. H. DALES, И 
In applying provisions for eliminating knock in double-acting 


`| engines, the author had found that the ordinary rates of rotation 
‘could, with practical immunity from overheating, and an absolute 


‘freedom from seizure of bearings, be exceeded to the extent of 
'80 per cent. to 50 per cent. This had been effected by provid: 
ing a close-up, and at the same time expansiple, adjustment of 
bearing brasses, and so reducing the production of heat to 
only that caused by the rotation of a shaft as distinguished from 
the usual cause of seizure—namely, the expansive force of the 
metal of both journal and brasses. At moderate rates of rotation, 
say, 300 revolutions per minute, an audible knock took place with 
а т}бїп. clearance in the bearings of double-acting engines, and a 
rise of temperature of 20°F. or 30°F., which almost always took 
place in practice, would expand the bearings more than that 


. | amount of clearance, and, therefore, an engine, if fitted with fixed 


brasses, was always liable, with little or no warning, to become 
‘overheated, and to seize in its bearings. The provisions which 
were made for avoiding the usual consequences of heating were 
very simple, and consisted of a small ram of the hydraulic pres- 
‘sure type, which was made to bear on the adjustable brass of a 
bearing. On the alternative stroke of an engine, when the 
working pressure was not on the adjustable brass, the ram was 
forced through its packing by a spring of sufficient strength to 
overcome the friction and the inertia of the ram and parts, and in 
such manner placed the adjustable brass close on its journal. This 
action caused a slight clearance in the ram cylinder, which. was 
instantly filled by liquid from a reservoir which entered by a back- 
pressure valve. The shook of the working stroke of the engine 
‘acting upon the liquid inside the ram cylinder instantly shut the 
back- pressure valve and confined the liquid as a packing at the 
back of the ram, and so maintained the adjustment of the brass 
which had been made by the spring. Similar fittings were provided 
on all the reciprocating bearings of an engine which were usually 
Subject to knock. 

e value of close governing had been very much underrated. 
It could be shown that by running to within 1 per cent. or 14 per 


* Abstract of a Paper read before the Institution of Civil Engineers, 
January 10, 1899. 
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cent. total variation in the speed of an engine, an increase over 


ordinary results in the quantity of work could be produced, which 
in many cases amounted in value to more than the whole of the 
coal bill. The possibilities of close governing by the various types 
of governor in common use had been investigated, and it had 


when compensated for change of position, could not be moved by 
any less variation of speed about 2 per cent. from the normal, 
or a total variation of 4 per cent., taking no account of any work 
to be performed in the way of moving throttle or expansion 
apparatus. Spring-load governors with angular arms pivoted, as 
in the former csse, on plain pins, could be moved with a variation 
of 11 per cent. from the normal, or a total of 3 per cent., taking no 
acoount of the performance of any governing functions. Spring- 
load governors, fitted in all joints with ball bearings and designed 
with small relative inertia and high speed, had been made to work 
auxiliary apparatus with as little variation of speed as 14 per cent. 
total, and had governed engines within those limits. 

Perfect governing could be obtained when (1st) the direction of 
the strains of ENDE foroe were not diverted ; (2nd) such 
strains were directly radial; (3rd) the friction and inertia of the 
centrifugal generating parts were reduced to & minimum ; (4th) 
the mechanical relations of the governing parts were constant; 
(5th) the inertia of the centrifugal generating parts, whilst very 
small relatively to the centrifugal forces, were as far as possible in 
excess of the driven parts of the governing apparatus. These 
points were embodied in a fly-wheel governor dealt with, in which 
the load springs were arranged radially, as also were the spring- 
boxes and guides belonging thereto, so that the centrifugal forces 
caused no cross strains. The springs formed a large part of the 
centrifugal weights, and had a peculiar effect upon themselves 
which was illustrated by a diagram. The motion of the governor, in 
performing its functions, was transmitted to the expansion eccentric 
by means of a spur-wheel mounted on a sleeve which was solid wlth 
the eccentric, and was actuated by means of rack teeth formed in 
the spring-box slides, giving a practically constant mechanical 
effect in the action between the governor and the expansion eccen- 
tric. The inertia of the governor was in excess of the driven parts 
as about 3 to 1, while the centrifugal weights were about 2 per cent. 
of the total spring-load. The total average centrifugal force of the 
governor was about 3,0001Ы., and the only cross strains on the 
spring-box slides were those brought about by driving the cut-off 
eccentric, and those strains were relatively very small, as the cut- 
off valve was worked by a rocking shaft and twisting spindle in 
order to avoid the friction of a pulling spindle and the effects of the 
Steam pressure on the same. The arrangement could be adjusted 
so as to govern an engine to 1 per cent. total variation throughout 
the whole steam range of the expansion gear, which was about 8 
cut-off from zero, and without racing. The expansion motion was 
reversible with the same set of parts. 


CORRESPONDENCE. - 


— 
WIRELESS TELEGRAPH V. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In Mr, Evershed’s reply to my remarks in the dis- 
cussion of his most able paper on ‘‘ Telegruphy by Magnetic 
induction," he rather attributed to me a meaning I did not 
intend to convey. I did not wish to state that the difference 
in the energy received in the receiving circuit at Mr. Preece's 
Lavernock Flat Holm system, when & simple permanent 
current was put on the primary or transmitting circuit, and 
when the primary current was rapidly made and broken, was 
due to absorption. I am not concerned at all with the name 
of the phenomenon, but simply wished to indicate that, since 
such difference does exist, a better way of signalling is avail- 
able, viz., by taking advantage of the stronger, but slower 
varying currents produced in the receiving circuit of such 
systems when steady currents, broken only by the signalling 
key, or other currents of low frequency, are sent over 
the transmitting circuit. A telephone, coherer, or other 
extremely sensitive receiver which may require a high 
or harmonic frequency can still be used in the receiving 
circuit. This is to be done (as described in my Patent 
Specification, No. 30,123 of 1896) by splitting up the 
received current into rapid pulsations immediately next the 
telephone or other receiver itself, by means of a rapid 
make and break applied to the receiving circuit. I use for 
this purpose a light, rapid, trembling bell motion, with an 
additional insulated contact spring moved by the vibrating 


en ] 
found that dead-weight loaded governors of the ordinary type, even | 


armature and operating to rapidly open and close the receiving. 

line circuit, without producing any current therein, care being, 
of course, taken to twist together the leads bringing the local 
current. The transmitting circuit then contains nothing but 
the battery or generator and signalling key, connected to the 
pair. of earth plates. If a eoherer, with its usual set of 
accessories, is employed as & receiver, it is placed as a shunt 
across an electro-magnet or induction coil, the extra currents 
from the latter, when the received current, however faint, 
is made and broken in this way, being found to actuate the 
coherer very effectively. Under many conditions (as, for 
instance, in my proposed bare wire cables, on which tests have 
been made) this appears to be the best way of working. 

I would add that where, in any of these receiving circuits, 
it is desirable to operate а vibrating relay of definite rate, such 
as the exquisitely sensitive one designed by Mr. Evershed, 
this can be done by simply adjusting the rate of the local 
vibrator in the receiving circuit to that of the relay. Earth 
currents can usually be stopped by means of a condenser, 
which may generally be of very small capacity, and yet be 
sufficient to allow of the proper reception of the signalling 
currents. This method of working appears to extend the 
possible limits of this class of telegraphy.— Yours, &c. 

| A. C. Brown. 


LEGAL INTELLIGENCE. 


Postmaster-General v. Edinburgh Town Council. 


In the Edinburgh Sheriff's Court, on Tuesday, Sheriff Rutherford heard 
an application by the Postmaster-General for an order upon the Lord 
Provost, Magistrates, and Council of Edinburgh requiring them to rive 
their consent to the placing and maintaining of a certain line or lines of 
underground telegraphs. The Council oppose the application on the 
ground that the wires were intended for the use of the National Telephone 
Co. as part of their undertaking, and the Council object to giving any 
rights in the streets to private or commercial undertakings whether 
applied for directly or through the medium of the Post Office. 

Mr. F. T. COOPER (for the Council) held that the application was not 
made in good faith by the Postmaster-General for the purpose of the Post. 
Office, but was intended to facilitate communication between one exchange 
of the National Company and another, to put the exchanges in connection 
with the trunk system of the country, which is in the control of the Post- 
master-General. If consent were given they reserved their right even to 
interdict the Postmaster-General. The Postmaster-General had ample 
conduits for public telegraph and telephone purposes. If the consent 
sought were given, he did not see where it was to end. He admitted that 
the initial outlay might be the Government’s, but the company would bear 
the cost ultimately. He did not anticipate that any expense would fall 
upon the Council, except the loss of valuable ground, which might be 
required for other purposes. e | 

Mr. FLEMING (for the Post Office) submitted that a telephone had 
been declared to be a telegraph under the Telegraph Acts. In 1868 the 
Postmaster-General obtained the exclusive privilege to send telegraphic 
messages throughout the country, which meant that he had aleo the same 
privilege in regard to the telephone. He could start a telephone system 
anywhere by virtue of this privilege. Not being in the position to do the 
work himself the Postmaster-Cleneral issued licences to companies for local 
work, but retained the trunk wires in his own control. There was now 
only one telephone excbange company in the country. The wires the Post 
Office desired to lay down were to be trunk wires, connecting centre and 
centre, which privilege was the exclusive monopoly of the Postmaster- 
General. | 

The DEAN OF FACULTY (for the Council) asked where the Post- 
master-General got the title to lay conduite on the private property of 
anybody tł Why should the Post Office (and the National Telephone Co. 
through the Post Office) be entitled to do something which they could not 
do of themselves, and upon terms which they could not themselves obtain ? 
If the National Company could not touch the streets of Edinburgh by 
applying to the Council, why should they be able to do to through the Post 
Office? He disputed that the Postmaster-General might, regardless of the 
prospective requirements of the city, claim the right to do so. The 
Council possessed an express statutory prohibition against anybody inter- 
fering with the streeta. 

The SOLICITOR-GENERAL (for the Post Office) said it was the fact 
that there had been no previous experience of an application of this kiad 
in Scotland, but there had been a dozen in England. Inu this case he con- 
tended all that was required was that the consent of the Conncil should be 
asked, and if it was not given, that notice should be served upon them. 
It was then for the Council to state a relevant objection. In answer to 
the objection that this was not a Post Office purpose, he said it was quite 
true he did not show any connection with the Post Office, but the reason 
for that was easily explained. The Edinburgh Council had already per- 
mitted the Post Office to connect the Central telephone exchange with 
the Edinburgh post office by underground wires, and the result of that 
was that all the local exchanges, when they had to communicate with the 


G 
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post office, had firat to go through the Central exchange, and then the 
central exchange communicated with the post office. One of the chief 
causes of the unsatisfactory working of the telephone was overhead wires, 
which were apt to get disarranged by storms, and the Telephone Company 
were anxious that the wires connecting the local exchanges should be 
placed underground. Was it possible to represent as not being a good 
Post Office service that the means of allowing the public to use the trunk 
lines should be improved? He failed to extract any meaning from the 
contention that the wires were not required for Post Office purposes, 
because the position of the licensee was this—he was in the shoes of 
the Postmaster-General, with all the powers the latter had except 
the one power of opening the streets without special consent, but he was 
bound to pay the Postmaster-General 10 per cent. of everything he took. 
Therefore, everything the Postmaster-General did that would reeult or not 
result in increasing the income of the licensee was a Post Office purpose. 
If the Corporation could have said that from side to side and from top to 
bottom the solum was so packed with tubes and drains aud pipes that they 
could not get another one in, that would have been a good objection ; but 
it was an averment that could not possibly be made. He maintained that 
there was no ground for the Corporation not granting ita consent, and that 
his Lordship should grant decree in terms of the notice. 
Sheriff Rutherford reserved his decision. 


African Direct Telegraph Co. (Limited) v. Webb. 


At the Lord Mayor's Court, on Monday, before the Recorder and a 
Common Jury, the African Direct Telegraph Co. sued the defendant to 
recover damages for breach of contract. Mr. Glyn appeared for plaintiffs, 
the defendant not being present or represented. 

Mr. GLYN stated that on June 6, 1896, an agreement was entered int» 
between the parties, under which defendant agreed to serve plaintiffs as 
an operator for a period of five years, at a salary of £72 per annum. At 
the end of five years the engagement was terminable by three months' 
notice on either side. The defendant was sent out at an increased salary 
to the Gold Coast, West Africa, but he left the plaintiff company's employ- 
ment in June, 1898, without notice, caused loss to the plaintiffs, as they 
were compelled to send out another operator, and there was a claim for 
damages. Plaintiffs considered it necessary that where operators left their 
employment without notice the company should claim damages for breach 
of the agreement, as otherwise the whole telegraphic service must be 
seriously inconvenienced. In the present case the plaintiffs were obliged 
to send someone over from England almost at & moment's notice, and they 
actually incurred expenses amounting to £60. 38. Ad. 

Mr. H. E. PLANK, secretary to the plaintiff company, gave evidence in 
support of the claim, and stated that, in addition to paying £26 for the 
passage of the second operator, the plaintiffs paid £34. 3s. 4d. as his wages 
for & month during the passage. 

The RECORDER said it was intolerable that agreements of a binding 
character should be broken in the manner proved by the plaintiffs, as such 
conduct caused the greatest possible inconvenience. He thought the plain- 
tiff company had acted very fairly in not pressing for exemplary damages. 

ae jury found for the plaintiffs, and judgment was given for £60. 3s. 4d. 
and costs. 


Stegmann v. O'Connor. 


This case (reported last week) was resumed in the Queen's Bench on 
Tuesday. At the conclusion of the arguments of counsel their lordships 
intimated that they would give judgment in a few days, as the case might 
have to go back to the official referee. 


- 


At the Marylebone (London) Police Court, last week, Messrs. Allingham 
and Fennell, electrical engineers, were summoned for connecting up a 
supply of electric current in the area of the Hampstead Vestry without the 
consent of the Lighting committee of the Vestry. Mr. A. P. Johnson, 
solicitor to the Vestry, said defendants were electric wiring contractors, 
and had orders to wire the house of a resident in Lyndhurst-road, Hamp- 
stead. The act required that the fittings should be tested before the con- 
nection was made, as a safeguard against fire. An appointment was made 
for the test to be carried out, but defendants did not keep it, and after- 
wards wrote saying that they would communicate when they were ready. 
About three weeks later one of the Vestry officials passed the house, and 
saw that the connection had been made without the knowledge or consent 
of the Vestry, and that all the parts of the house were illuminated. There 
was no meter fixed, but the occupier, who was an innocent party, had 
arranged to pay an agreed sum. A plea of “Guilty ” having been recorded, 
the magistrate imposed a fine of £3 and £1. 3s. costs. 


At Hampstead (London) the above defendants were summoned for 
making a similar connection to another house in the same district without 
the Hampstead Vestry's sanction. When the meter fixer employed by the 
Vestry went to connect the electric lighting wires of the house on to the 
Vestry's main, he found that defendants had already made the connection. 
To do this they had to break open the Vestry's fuse-box, which was sealed. 
This temporary connection had been made for a week, and when the 
installation was tested it was found to be defective, and the connection 
was cut off. It was a very bad case, and there was danger of fire 
through it. By the action of the contractors the consumer of the 
light was also rendered liable to prosecution, but the Vestry were not 
taking proceedings against him. Mr. Allingham (one of the defendants) 
said the light had been put on for only a short time, in order to test the 
lamps in the house. He denied that the fuse-box was sealed. The Bench 
imposed a fine of £3. 5s. and £1. 3s. costa. 


THE ELECTRICIAN, JANUARY 27, 1899. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offces, 1, 2 and 8, Salisburg-court, Fleet- 


street, London :— 
NOW READY. 


„% ELEOTRICAL TESTING FOR TELEGRAPH ENGINEERS." — By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of сенци р applied to electrical lines in general. 
e Author ho that, besides Telegraph and N Engineers, it 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very full 
investigated, including the different degrees in which the various meth 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface, Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 118, 


"SUBMARINB CaBLm-LAYING AND RamPArRING."—By Н. D. Wilkinson, 
M.I.E.E., &c., fully illustrated; price 12s. 6d. 

t TuE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net ; abroad, ба. 3d. This work is intended to serve аз а 
guide to operators already in the tel ph service, and to those who desire 
to enter that service, e t cable companies now insist that their 
operators and bationers s certain examinations in electrical 
subjects. The book is very fully il ustrated. Second Edition now ready. 

% PRAOTIOAL NOTES FOB ELEOTBICOAL StupEnts.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 


"'ErLzorBO-OHEMISTRY."—By Dr. G. Gore. Third Edition. Price 2s., 
post free. 

“‘ WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELAOTRIO Waves.”—By Dr. О. J. Lodge, with many original illustra- 
tions. Enlarged Edition, 38. 6d. net, 28. 9d. post free. | 

„ELNOrRo Morva Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission ^ in which the author has h 
much experience, The book is well prin on good paper, and contains 
930 illustrations. Price 10s. 6d., post free ; abroad, 118, 

* LaBORATOBY NOTES AND Fons.“ With the above title we have ready 
the New Edition of a set of 40 Elemen and Ad Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Ur. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or Зв. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty Elementary 
or Advanced) Exercises can be obtained, price 58. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 


NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes througheut the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 


t THE INCANDESCENT LAMP AND ITS MANUFACTURE. ”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 


‘t THE Steam ENU INDICATOR AND INDIOATOB Dracrams,”—Edited 
and enlarged by W. Worby Beaumont. Price 8s. 6d., post free. 


t THB ART OF ELEOTROLYTIO SEPARATION OF Metats.”—A second issue 
of Dr. Gore’s book is now ready, price 10s, 6d., post free. 


“Tua MANUFACTURE OF ELTOrnIO Liar CABBONB."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated. 
price 1s. 6d. ; post free, 1s. 9d. 


“Tam BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEABOH, 196-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5e., post free; abroad, 5s. 3d. - 


"LocALIBATION OF Faurrs IN ELEOTRIO Licut Marns.”—By F. 
Raphael. Price 58., post free; abroad, бв. 6d. Prospectus on application. 
‘ELECTRICAL ENGINEERING FORMULA,” а pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour ; price 7s. 6d. ; by post, 7s. 9d. x BORA: 8s. A 
fine la r edition with wide margins for notes can also be supplied. 
Price 12s. т post free, 138. ; abroad, 18a. 6d. New Edition in the press. 


“Тип ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. А. 
Fleming, M.A., D. So., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 


"ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. 
12s. 6d. ; post free, 13s. | 

„ ELEOTRIO LAMPS AND Егкотвто LIGHTING," by Prof. J. A. Flemirg, 
M.A., D. Sc., F.R.S., is handsomely bound, and of original illustra- 
tions, designs, initials, &c. Price 7s. 6d., post free. 

"He ELEOTBICIAN" PRIMERS.—In Two Volumes, Vol. I., Theory. 
Vol. IL, Practice. Price, stout paper cover, 28. 2d. each, post free; cloth, 
2s. 9d. Single Primers, 8d. each, post free. 


Vol. I., price 
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L] 
“ ARMATURE WINDINGS OF ELEoTRIO MAGCHINES."—By Н. F. Parshall 


and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as а 


working treatise on d o design. Large 4to, 870 pages, 140 full-page 


illustrations and 65 full-page tables, 808., post free. 
% DRUM ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 


„TE POTENTIOMETER AND ITS ADJUNOTS”: A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Price 6s., 
post free; abroad, бе, 6d. Digest post free. 

*"MorivR POWER AND GEARING FOB ELECTRICAL MAOHINERY.”—By 


E. Tremlett Carter, C.E., M. I. E. E. Price 12s. 6d., post free; abroad 
18s. 6d. Prospectus post free. 


IN THE PRESS. 
% Tse Evecrrio Аво.”—Ву Mrs. Ayrton. 
‘THe MANUFACTURE OF CARBONS FOR ALL ELEOTRICAL PURPOSES.” — 
By Francis Jehl. | 
„ ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. II. 


| ia BATTERIES, THEIR DESIGN AND MANUFAOCTURR.”— By E. J. 
е. 


* PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usz."— Ву W. R. 
per. | 

* PRACTICAL TELEPHONY.”—By Dane Sinclair and F. C. Raphael. 

‘< THE ELECTRICIAN! WIREMAN’S POCKET-BOOK.” 


“The Electrician” Electrical Trades’ Directory and Hand- 
—An important announcement in connection with the 1899 
issue of the ‘‘ Big Blue Book " will be found in an advertisement 
on another page of the present issue, to which our readers will 
please refer. 


TENDERS INVITED. 


The Leyton District Council invite tenders for a motor generator 
and the necessary switch gear. Specifications, conditions, &c., can 
be obtained from the electrical engineer (Mr. H. Collings Bishop), 
Cathall-road, Leytonstone. An advertisement contains additional 
particulars, and tenders must be sent in to the clerk to the council 
(Mr. R. Vincent), Town Hall, Leyton, by Monday, Feb. 6. 


The Corporation of West Hartlepool invite tenders for feeders, 
mains, arc light leads and road work. Further particulars are 
given in an advertisement, and copies of specifications, forms of 
tender, &c., can be obtained from the town clerk, Mr. Higson 
Simpson. Specifications and drawings can be seen at, but not 
obtained from, the offices of Prof. Alex. B. W. Kennedy, 17, 
Victoria-street, London, S. W. Tenders to Mr Simpson, by Monday, 
the 13th Feb. 


The Gas committee of the Nelson Corporation invite tenders for 
the supply aud erection of the following plant: (a) steam dynamo, 
ejector condensers, &c., (b) switchboard, (c) alterations to accumu- 
lators, (d) overhead crane. Additional particulars are given in an 
advertisement, and plans, specifications, &c., may be obtained at 
the office of the engineer (Mr. Wm. Foster) Tenders must be 
sent to the town clerk (Mr. R. M. Prescott), Town Hall, Nelson, 
not later thau noon on Tuesday, Feb. 14. 

As announced in an advertisement, the Electricity committee of 
the Belfast Corporation invite tenders for the supply of the follow- 
ing :—Cast iron pipes, cast iron frames and covers, earthenware 
conduits, insulated cable, and Lancashire boilers. Specifications 
and conditions of contract may be obtained from Mr. Victor 
A. H. M'Cowen, city electrical engineer. Tenders must be 
lodged with the town clerk (Sir Samuel Black), City Hall, Belfast, 
by Thursday, Feb. 2. | 

The Glasgow Corporation invite tenders for the reconstruction 
of the tramways in Crown-street and Cathcart-road. Specifications, 
with forms of tender, can be obtained on application to the general 
manager (Mr. John Young), 88, Renfield-street, Glasgow, and 
tenders must be lodged with the town clerk (Sie J. D. Marwick), 
City Chambers, Glasgow, by 10 a.m. of Monday, 6th prox. 
Further particulars are set out in an advertisement. 

As announced in our advertisement columns, the Corporation of 
Harwich invite offers for the transfer of their provisional order. 
Tenders must be sent in by May 17 next to the town clerk (Mr. 
A. J. H. Ward), Harwich. 

The governors of the District Asylum of Enniscorthy (Ireland) 
invite tenders for the installation of electric tell-tale clocks. Par- 
ticulars can be had from the resident medical superintendent, and 
tenders must be sent in by the 8th prox. See advertisement. 


The Corporation of Lowestoft invite tenders for the supply and 
erection of the following plant: — (a) boilers and fittings, econo- 
misers, feed pumps, &c. ; (b) pipe work, &c., for engine and boiler 
house ; (c) steam dynamos and motor boosters ; (d) storage bat- 
teries ; (e) main switchboard and connections; (J) overhead 
travelling crane ; (g) underground mains and conduits, road work, 
Ko.; (h) arc lamps and posts; (i) station lighting. Tenders to 
Town Clerk, 116, High-street, Lowestoft, by noon, Feb. 6. 


The Buxton District Council invite tenders for the supply of 
feeders, mains and аго light heads. Tenders to Mr. Josiah Taylor, 
Town Hall, Buxton, by Monday, Feb. 6. 

The Burton-on-Trent Corporation invite tenders for the supply 
and erection of three steel Lancashire boilers at the electric light 
Tenders to the town clerk (Mr. T. N. Whitehead) by 10 a.m., 
28th inst. i 

The London County Council invite tenders for four continuous- 
current dynamos, one motor generator, two switch-boards with 
switches, measuring instruments and other work required for 
the proposed Victoria Embankment electric generating station. 
Tenders to Mr. C. J. Stewart, County Hall, Spring-gardens, S.W., 
by 10 a.m. Jan. 31. 


Tenders are invited for the wiring and fitting of the library pre- 
mises, Whimple-street, Plymouth. Tenders by Feb. 8 to the 
borough electrical engineer East-street, Plymouth. 

The Edinburgh Town Council invite.tenders for iron and steel 
work at the M’Donald-road electricity station. Tenders to the 
town clerk by Feb. 3. 


The Fulham (London) Vestry require tenders for electric motors 
for driving pumps. Tenders to the clerk by Feb. 8. 

The Kingston-on-Thames Guardians invite tenders for private 
telephone communication between the various workhouse buildings. 
Tenders to clerk, Union offices, Kingston-on-Thames, by Feb. 14. 

The municipal authorities of San Severa (italy) require tenders 
for the electric lighting of the town. Tenders by Feb. 25 to el 
Municipio de San Severa (Foggia), Italy. | 

The Austrian Post and Telegraph Authorities require tenders for 
the supply of telegraph and telephone materials, including 950 tons 
of wire, required during 1899. "Tenders to die K. K. Post 
Oekonomie Verwaltung, Vienna. 


TENDERS RECEIVED AND ACCEPTED. 

The Tudor Accumulator Co. has received an order for a battery 
having a capacity of 490 kilowatt hours, from the City and South 
London Railway Co. 

The Watford Corporation have accepted the tender of the Reason 
Manufacturing Co. for cut-outs, and that of Messrs. Venner and 
Co. for electricity meters (Hookham). 

The Exeter City Council have placed an order with Messrs. 
Mather and Platt for a 30-kilowatt dynamo, at £686. 


APPOINTMENTS VACANT AND FILLED. 


The Lee District Board of Works require for one year the ser- 
vices of a consulting electrical engineer. Remuneration £100. 
Applications by 3 p.m. of Wednesday, Feb. `8, to the clerk to the 
Board (Mr. George Whale), Old Charlton. See advertisement. 

The Torquay Corporation require а mains electrician for their 
electricity department. Applications must be sent in by Satur- 
day, 28th inst., to the Corporation electrical engineer (Mr. P. 
Storey), Electricity Works, Torquay. See advertisement. 

The Tramways committee of the Manchester Corporation require 
an assistant tramway engineer. An advertisement contains 
additional particulars, and applications must be sent to the chair- 
man of the committee, Town Hall, Manchester, by Saturday, Feb. 4. 

The Littleborough District Council require a consulting electrical 
engineer. Applications to the clerk to the Council by Feb. 14. 

The Governors of the Paisley Technical School require a Prin- 
cipal. Salary £300 per annum. Applications to the Secretary by 
Feb. 13. 


The St. Ann’s District Council received 53 applications for the 
position of electrical engineer, and the Electric Lighting committee 
reduced this number to three, viz. :— Messrs. J. Pilling (chief 
assistant at the Bolton Electricity Works), R. Birkett (chief assist- 
ant at Burnley), and Mr. Tiddeman (engineer to the Pontypool 
Electric Lighting Co.). Mr. Tiddeman was ultimately selected. 

Mr. C. M. Johnston has been appointed borough electrical 
engineer at Shrewsbury. Mr. Johnston has been for some time 
electrical engineer to the Lancaster Corporation. 


BUSINESS NOTICE. 


The British Aron Meter Co. notify that the company’s business, 
having been acquired by the Aron Electricity Meter (Limited), all 
debts due to or owing by the former company will be received and 
discharged by the latter. 

Messrs. John Drury, Frederick Drury and James Francis Drury 
(trading as Drury Bros.), electric bell founders, &c., Stock Orchard- 
street, Holloway, London, N., have dissolved partnership. Debts 
by J. and J. F. Drury, who continue under the old title. 

Mr. W. H. Walton, late electrical engineer to the Drapers’ 
Company, having joined the firm of Newsome, Pinching and Co., 
the style of the tirm has been altered to Newsome, Pinching and 
Walton, 1, Crutched-friars, London, E.C. 
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Holophane (Limited) has removed to Wardrobe Chambers, 146, 
Queen Victoria-street, London, Е.С. 


The address of the Institution of Mechanical Engineers will in 
future be Storey’s Gate, St. James’s Park, London, S. W. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting of the shareholders of the Fowler, Lancaster Co, 
(Limited) will be held at Albert Works, Graham-street, Birm- 
ingham, on Feb. 20, to receive an account of the winding-up. 
Mr. W. Hands is liquidator. 


The proceedings at the two meetings of creditors of Messrs. L, V. 
Riley and Co. have been previously reported. Since the last meet- 
ing Mr. Seagrave, accountant, 31, Selby-road, Anerlev, acting for 
his client and the creditors, has found funds enabling him to offer 
a composition of 7s. 6d. in the £, which has been accepted by the 
creditors in many instances, 


The creditors of the London and Hampstead Battery Co., 
Limited, (in liquidation) must send particulars of their claims by 
March 1 to Mr. H. P. Spottiswoode, Donington House, Norfolk. 
etreet, London, Ұ.С. 


For Sale. As announced in an advertisement, Messrs. Wheatley 
Kirk, Price and Goulty, Albert Chambers, Albert-square, Man- 
chester, have for disposal electric lighting plant with a capacity of 
500 16 c.p. lights. 

The Post master-General invites tenders for the pur- 
chase of about 90 tons of old copper wire, copper 
plates, &c. Forms of tender can be obtained from the 
controller of stores (Mr. Chas. E. Stuart), General Post 
Office, London, E.C., and tenders will be received 
until 10 a.m. on Tuesday, Feb. 7th. See advertisement. 


Lead Cable Press. — Messrs. Fried. Krupp of 
Grusonwerk, Magdeburg- Buckau, Germany, are the 
manufacturers of a cable press patented by Mr. C. 
Huber, of Baden, which has now been in use for a con- 
siderable time in some of the largest cable factories in 
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this country and on the Continent, and which is claimed to have 
given satisfactory results. This press differa in many points from 
others on the market. It is provided with two hydraulic cylinders 
which work opposite one another and between which is placed the 
receiver containing the lead charge. Two steel rams attached to 
the pistons of the hydraulic cylinders pass into the bore of the 
receiver ; on moving forward, these press the lead charge towards 
the matrix. The cable to be covered enters the press at one side, 
passes through the matrix placed in the centre of the receiver, and 
leaves the press on the other side. As the lead is forced towards 
the receiver from both ends, it is necessary that the movement of 
the rams shall be absolutely uniform, and this result has been 
obtained by means of an arrangement which regulates the velocity 
of the rams automatically, by altering the size of the opening, 
admitting water to the cylinder of that piston which is moving too 
fast and enlarging the opening of the other cylinder. This arrange- 
ment assures the pressure on the lead charge being perfectly 
uniform. An advantage claimed for this type of press is the 
adjusting arrangement of the matrix, by means of which a casing 
of absolutely uniform thickness can be turned out. By means of 
this arrangement the thickness of the lead casing can be made true 
to any fraction of a millimetre for a cable of any length. The 
hollow mandrels through which the cables are passed, as well asthe 
matrices, can be quickly and easily changed. The press is made 
for cables from 3mm. to 60mm. in diameter. If the arrangement 
for centralising the cables is dispensed with, cables up to 95mm. in 
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diameter may be covered. The melting pot placed above the 
receiver may be heated by coal or oil. All parts are readily acces- 
sible. The hydraulic cylinders are made of cast steel with copper 
lining, the rams are of chilled cast iron, the receiver of special 
forged Krupp steel. Messrs. Krupp's representative in this 
country is Mr. W. Stamm, 62, Cannon-street, London, E.C. 


Combined Electric Wire Casing and Picture Rod.—The 
accompanying illustration shows a patent com- QALY 
bined electric wire casing and picture rod, VY 
manufactured by Messrs. Skegg and Co., of N 

231, Oldfield-road, Salford, Manchester, for 3: 

which we understand there is considerable X 
demand where bracket lighting is required. 
The casing, as shown, is fixed upon the wall Ñ 
below the cornice to form a frieze, and leaves ` 
the wires easy of access, We are informed 
by Messrs. Skegg and Co. that this combined 
casing has been approved by the Phcoenixj: 
Fire Office. A moulding hook or picture- 5 
holder is manufactured by the same firm, Ñ 
and is shown in the illustration attached to М 
the picture rod. It will be seen that the 
complete arrangement is very effective and Ñ 

simple, 


Chloride Batteries.—The Chloride Electrical Storage Syndicate 
(Limited) have now completed Section A of their complete cata- 
logue, this section dealing with lighting batteries. The catalogue 
is nicely got up and the accessories used in accumulator installation 
are also illustrated. The following sections of the catalogue are 
now obtainable :—Section B (central station batteries) ; C (yacht 
and launch batteries); D (traction batteries) ; E (accumulator 
apparatus); F (renewals) ; G (portable batteries). 

Ambroin.—In our issue of Jan. 6 we gave some particulars of 
Ambroin, the insulating material which is handled in this country 
by Messra. Estler Bros, of 27, Leadenhall-street, London, Е.С. 
We are informed that this insulation has been used largely on 
the t amway systems of Berlin, Hanover, Hamburg, Augsburg, 
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Czernowitz, Leghorn, N vi zes. &., and in smaller quantities on 
many other lines, including some in this country. 


Electric Mining Machinery —Messra. John Davis and Son 
have just issued a comprehensive catalogue of electric mining 
plant, apparatus and accessories. Attention is called to the con- 
siderable advance which has taken place іа the design and 
construction of machines for the economic working of mines, par- 
ticularly in the use of armoured concentric cables, more substantial 
switching and regulating apparatus, and the introduction of junction 
boxes to avoid the use of jointing wires. A large variety of haulage 
and pumping plant, motors, protector fittings, &o., is included in 
the new list. 


Fire.—We are glad te announce that the fire which occurred on 
the premises of the General Electric Co. (Limited), 69-71, Queen 
Victoria-street, London, E.C., on Friday last, and which at one 
time promised to be serious, was extinguished by the brigade in 
less than an hour, enabling the company to continue their business 
as usual. 

Roentgen Rays.—Mr. Geo, Stegmann has just issued an illus- 
trated pamphlet and price list of Roentgen ray apparatus, for 
which he is agent in this country. A fully-equipped Roentgen 
laboratory is kept up at Mr. Stegmann’s premises, 45, St. John's- 
hill, Clapham Junction, S. W. 

Engineering Times."—We have to acknowledge receipt of 
No. 2 of the Engineering Times," a well-got-up monthly engi- 
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neering magazine, which claims to be ‘‘ every bit English.” Both 
the first and second numbers of this magazine have been very 
creditable productions, and there should be room for such a publi- 
‘cation, if the high character of the early issues is maintained. 

Labour Protection Association.—Any of our readers seeking 
information concerning the Labour Protection Association and its 
past year’s work can obtain copies of the second annual report of the 
Association, and a pamphlet, entitled ** The Law Relating to 
Picketing,” as laid down by recent judgments, together with other 
information, at the offices, 7, Victoria-street, London, S. W. The 
report states that the Association has rendered good service in a 
number of strikes and labour disputes during the past year. 

The Past Year.—Messrs. Willans and Robinson (Limited) again 
report a very prosperous year for 1898, the orders booked having 
amounted to over 53,700 н.р.. There were several noticeable features 
in the year's trade. The first is the great extension which is 
taking place in municipal and public company electricity stations, 
over 41,000 н р. of the company's output being for this class of 
work. Among the more important orders were the following :— 


Liverpool Corporation ....................................... 10,000 H. p. 
Edinburgh Corporati(kl sss . 7920 „ 
Nottingham Corporation ТИИ 4,565 „ 
Brighton Corporation .............. ......... . 1,6650 „ 
Chelsea Electricity Snpply Со. ........................... 1400 ,, 
Bristol Corporation .......................................... 1,400 „ 
Norwich Electricity Co P7P . 1,500 „ 
Hampstead Уевігу..................... . . 1,150 „ 
St. Helens Corporation .. ........ ........... . . 1080 „ 
Westminster Electric Supply Corporation............... 1,080 


Repeat orders amounted to 43,900 H.P., and afford striking evidence, 
not only of the prosperity of the various undertakings, but also of 
continued confidence in the Willans engine. The shops have, in 
fact, been nearly filled with work for old customers. This, of 
course, resulted in many new orders being lost, on account of the 
impossibility of giving delivery. A third characteristic of the year's 
orders was the increase in the size of the units ordered. Until 
comparatively recently, 350 H.P. was the most usual size employed 
in lighting stations, and although some few of larger size were 
ordered, it was not until 1898 that the custom became general. During 
the year just ended the company has received orders for 13 engines 
of 1,200 H. P., two of 825, eleven of 700, six of 575, three of 450, 
besides some 45 ranging between 250 and 350 n.r. The tendency 
seems to be still upwards, as there are many inquiries for still 
larger siz:s. Electric lighting continues to be the principal 
employment of the engines, orders for this work amounting to 
36,700 H.P. ; but electric traction is now beginning to be of great 
importance also, and 14,000 н.р. were booked for this purpose, the 
principal customers being :— 


Liverpool Corporationinn%ß̃dũẽ 10,000 н.р 
Bradford Corporation .................. «cec eene 1400 ,, 

St. Helens Corporation...... DN C 1,080 „ 

City and South London Railway Co. ..................... 1,150 


The company have been making large additions to their plant to 
meet increasing business, and are now in a position to deal with 
very large quantities of work. 


Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Jan. 18 to 
Jan. 24, with the porta of destination :— | 

Argentina-—Buenos Ayres, £482 (telegraph material). Australasia— 
Auckland, £223 ; Invercargill, £56; Lyttelton, £32; Melbourne, £145 ; 
Sydney, £81; Wellington, £1,649 (including £909 telegraph material). 
Belgium — Ostend, £5. Canada—Montreal, £11. Ceylon—Colombo, £69. 
China—Shanghai, £81. Denmark—Copenhagen, £192 (including £178 
telegraph cable); Kolding, £259 (telegraph cable); Odense, £28 (tele- 
graph material) Hyypt—Alexandris, £55. Germany—Hamburg, £110 
(telegraph material). Holland—Amsterdam, £125; Flushing, £11. 
India — Calcutta, £1,698. Japan—Yokohama, £740. Madeira, £15. 
Norway—Christiania, S100. Russia — Reval, £66. South Africa—Cape 
Town, £845 ; Delagoa Bay, £279 ; Durban, £166 (including £68 telegraph 
material); East London, EI, 268; Port Elizabeth, £1,416. Straits Settle- 
ments—Sipngapore, £115. Sweden—Gothenburg, £148 ; Stockholm, £533 
(telegraph material). Zurkey—Constantinople, £195 (telegraph cable). 
Total oo against £15,521 in the corresponding week last year (Jan. 20 
to Jan. 26). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 

Bradford.— Mr. A. Н. Gibbings has presented a report in 
which he states that, owing to the continued increase in the 
demand for current, considerable extensions of the plant and 
mains will have to be made during the present year. The Com- 
mittee have already placed orders for two 300 н ». sets, which it 
is expected will be delivered by the middle of September, but in 
order to meet all demands Mr. Gibbings advises that two additional 
600 н р. sets should be ordered. The following is a summary of 
the work it is proposed should be carried out during 1899 :— 

1 Two 300 н.р. engines and dynamos, £4 500; two switch - 
boards, £250; two condensing plants, £3,500; one motor generator 


for balancing, £800; one induced draught boiler, £1,800; 
grinding machine for commutator, £50; motors and gearing for 
travelling crane, £150; two feed water heaters, £250; one feed 
pump, electrical (new works), £150; one lathe, £200; one drilling 
machine, £90; one shaping machine, £60; one screwing machine for 
pipes, £20; one feed pump, electrical (old works), £120. Condensing 
reservoirs: Extensions of existing condensing reservoirs for increased load 
at new works, estimated cost £35,000. Cables: For ordinary extensions 
to various districts, £10,000. Batteries: One additional battery of 
1,500 ampere-hours capacity, to give 250 volts when discharged 50 per 
cent. £2,000; switchboard and connections for above, £250. Buildings: 
Additions to Bolton-road Works: one new floor in present battery 
room (principally of wood), £150 ; one new floor in old boiler shed, £200, 
Total cost, $27,540. - 

Mr. Gibbings further advises that the question of the extension 
of the electricity supply station buildings be considered, as when 
the additional machinery is put down there will be no further room 
for extensions. 


Barnsley.—The Local Government Board has sanctioned the 
borrowing of £25,000 for electric lighting purposes. 

Cable to Honolulu.—The House Commerce committee of the 
United States Parliament has reported in favour of a bill granting 
a charter to the Pacific Cable Co. to lay a cable from San Francisco 
to Honolulu. The bill proposes that the United States Government 
shall pay the company an annual subsidy of $100,000 for 20 years. 


Croydon.—The County Council are extending the arc lighting. 
Seventy-nine arcs are to be erected at once, to be eventually increased 
to 100. £22,000 is to be borrowed for carrying out this work. 


Depot Lighting.—The Midland Railway Co. have recently made 
a clearance of a number of ramshackle tenement buildings in 
Pancras-road, London, N., and, upon the site, have erected one of 
the most imposing coal depóts in the world. The depót is on two 
levels, the lowerof whichhastobealways artificiallylighted. In order 
to effectively illuminate a building which covers an area of some 
20,000 square yards, the company have erected what is likely to 
develop into the largest electricity generating station for railway 

urposes in the country. The Midland Co. has, from tho first, 
heat foremost in the use of electricity, wherever possible, at its 
various termini, depóts, and similar centres of railway activity, 
and the policy has been adopted to the full in connection with 
the arrangements made at the newest of the company's 
depóts. The new generating station is situated at Kentish 
Town, and the plant installed is intended to supersede the 
isolated plants at the Midland Hotel, St. Pancras, and at the 
Somers Town goods depot, at the latter of which current 
for lighting the St. Pancras passenger and goods station and the 
Somers Town goods depót is generated. The plantat Kentish Town 
consists of four 300 н.р, Lancashire boilers, duplicate pumps, 
economiser, and exhaust feed heater. In the engine room are 
three Parker 200kw. steam dynamos coupled to Willans engines. 
Two exciters with a set of accumulator cells and the usual switch- 
board equipments complete the present plant. Space is available 
for extensions, and the offices comprise workshop, messroom, store 
room and residential engineer's office. The continuous-current 
system is adopted, as current for both power and lighing is required. 

he current is generated at from 2,000 to 2,300 volts, and conducted 
by armoured concentric lead-covered cables. The transformer 
rooms are situate at Kentish Town station (now in hand), St. 
Pancras goods station, and St. Pancras passenger atation. The 
cables are in duplicate, and are chiefly underground with railway 
sleepers placed over them for protection from platelayers’ picks. 
The installation will alzo be utilised to operate a large fan for the 
better ventilation of the Midland portion of the Underground 
connection of the railway ; and traversers and crunes for the new 
locomotion shed and works, which are about to be built. Although, 
when designed, the generating plant was intended to provide for a 
spare unit, the many applications for lighting and power already 
indicated will practically absorb the entire capacity, and additions 
are already in contemplation. At present 400 arcs and nearly 
2,000 incandescents are in operation. 


Dorking.—Mr. W. H. Trentham has been appointed consulting 
electrical engineer to the Council. 

Electric Power Schemes. —At Manchester on Tuesday a meet- 
ing was held of the Executive committee of the Municipal Corpo- 
rations in Lancashire and Cheshire opposed to the Lancashire and 
Cheshire and the South Lancashire and Cheshire Electric Power 
schemes. Resolutions were adopted that communications should be 
made with all the municipal corporations in the area of the con- 
ference urging them to adopt resolutions for opposing the second 
reading of the electric power bills. 

German Cable to the United States.—A Daily News telegram 
states that a joint stock company has been founded at Cologne with 
a capital of half a million sterling, to lay a direct cable from Germany 
to the United States. 


Glasgow.—Mr. John Young, general mansger of the Tramways, 
has prepared a draft scheme for the extension of the overhead 
system to the various routes in the city. The next section recom- 
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mended to be converted is the main east and west route, from 
Whiteinch to London-road and Dalmarnock, via Bridgeton Cross. 
Mr. Young advises that the work on this route should be begun 
immediately, and that the others should be taken up in the follow- 
ing order :—Overnewton {о Crosshills and Langside, Pollokshaws 
and Shawlands, and Pollokshields routes from Eglinton Toll out- 
wards. These routes might be joined, for a time at least with the 
Springburn system, thus avoiding the turning of cars in Mitchell- 
street. The estimated expenditure providing additional car sheds 
at Coplawhill, is £25,000, and of equipping the three roates 
£54,000, in addition to £61,000, the cost of renewing the lines in 
ordinary course. Mr. Young suggests that the Parkhead and 
Paisley-road route might then be undertaken, and the Maryhill 
and Mount Florida, Dennistoun and Kelvinside, Woodlands-road, 
and Possilpark and Govan lines dealt in the order most practicable. 
The Tramways Committee have endorsed Mr. Young’s recom- 
mendation. | 

Grays (Essex).—The District Council have adopted Mr. A. Н. 
Preece’s scheme for the erection of electricity supply works. 

Hammersmith (London).—Electric lighting extensions are to be 
carried out in this district, at an estimated cost of about £13,000. 
On the recommendation of Mr. G. G. Bell, the electrical engineer, 
the vestry have decided to engage a staff for the laying of mains. 

Increased Discounts.—The St. James’ and Pall Mall Electric 
Lighting Co. announce the allowance of a special discount of 8 per 
cent. on all accounts under the current scale of charging. The 
new discount comes into force as from 1st inst. 

Inquest.—The adjourned inquest on the engine driver Pugh, 
who was found dead on his engine on the City and South London 
Co.'s line on the 10th inst., was resumed on Friday last, when it 
was announced that a second post-mortem examination of the body 

had been made in the presence of a number of medical men, 
including Drs. William Murray-Leslie, Morriss, Henry and Bell. 
The former medical man, a specialist, stated that the cause of 
death was syncope from ordinary heart failure. This was confirmed 
by Dr. Henry and by Dr. Bell. Dr. Morriss, however, adhered to 
the view that death resulted from electric shock. A fellow driver 
deposed that he had seen deceased on several occasions go into a 
dead faint. On that and other evidence the coroner (Mr. Walter 
Shróder), in summing up, remarked that the jury would have no 
difficulty in coming to a conclusion that death was not the result of 
electric shock. "The coroner's views, however, had no weight with 
the jury, who returned a verdict that deceased was killed by an 
electric shock, but whether the shock was sustained accidentally or 
otherwise the jury declined to decide. 

Lancaster.—A Local Government Board inquiry was held here 
last week into the application of the Town Council to borrow, 
amongst other sums, £10,000 for extensions at the electricity 
supply works. The Town Clerk stated that the demand for electric 
current rendered the extension of the plant and mains absolutely 
necessary. There was no opposition. 

Light Railways.—The Board of Trade on Wednesday con- 
sidered the objections of the Worcestershire County Council and 
the Stourbridge District Council to the confirmation of the order 
of the Light Railway Commissioners for the construction of an 
electric railway between Stourbridge and Kinver. Mr. Sydney 
Morse represented the promoters (the British Electric Traction 
Co.) After discussion an agreement was arrived at. After hear- 
ing an objection by the Kinver Council as to the width of the road- 
way, Sir Courtenay Boyle intimated that he could not alter the 
order as drafted by the Commissioners, and he should report to the 
Board of Trade accordingly. 

London County Council.—At Tuesday's meeting it was 
announced that £11,020 had been loaned to Hammersmith Vestry 
and £20,000 to Newington (part of £50,000). Islington is to borrow 
a further £15,000. All these borrowings are for electric lighting 
extensions. 

It was decided to refuse consent to the erection of additions to 
the works of the Western Electric Co., at North Woolwich, of 
250,000 cubic feet extent, and to disapprove of the application of 
the Blackheath and Greenwich District Electric Light Co. to con- 
struct generating works on a site at East Greenwich on the ground 
that it was undesirable to sanction the construction of a wood and 
iron temporary enclosure in any part of the building. 

Lieut.-Col. Ford has given notice of the following motion :— 

That in face of the application recently made by the Council to Her 
Majesty's Postmaster-General, with a view toa London municipal telephone 
service, and in face of the report of the Committee of the House of 
Commons last session, this Council views with grave concern the aims of 
the National Telephone Co. as contained in its bills now before Parliament, 
and accordingly refers it to the Parliamentary Committee to consider, 
after conference with the Highways Committee, the desirability of 
petitioning against the said bills, which appear to aim at a grosser and 
perpetual form of monopoly than that already enjoyed by the company, to 
the serious injury of the trade and business of the metropolis, which 
monopoly already deprives the ratepayers of London of a legitimate source 
of public revenue.” 


‘supply in London. 
‘recommend that the bill should be strongly opposed and seek the 


London Telephone Service.—At the conference at the Guild- 
hall of the City of London, on Feb. 1, to consider the question of 
applying for a licence to establish a telephone service in conjunc- 
tion with the London County Council and other local authorities 
within the London telephone area, the following resolutions will be 
proposed :—‘‘(1) That this conference of delegates, representing 
the London County Council, the Corporation of London, and the 
other local authorities within the London telephone area, is of 
opinion that a joint application should be made for a telephone 
licence for the London telephone area, in accordance with the reso- 
lution passed by the Court of Common Council on Nov. 17, 1898— 
viz., "That application be made for a licence to establish a telephone 
service in conjunction with the London County Council and other 
local authorities within the London telephone area.’ (2) That this 
conference is of opinion that the London telephone service should 
be managed by the London County Council and the Corporation 
of London. (3) That this conference recommends a joint applica- 
tion to the Postmaster-General for the telephone licence, in accord- 
ance with the foregoing regulations. (4) That these regulations 
be submitted to the various authorities represented at this con- 
ference for their confirmation." — Times. 


Manchester.—At a meeting of the Tramways committee, on 
Tuesday, it was decided to recommend the Corporation to adopt 
the overhead trolley system throughout the whole of the tramways 
in the city. 

Museum Lighting. —The Trustees of the Natural History Museum, 
Cromwell-road, London. are making arrangements for introducing 
the electric light. The work will be executed in sections, and the 
electric light will be gradually introduced into the various parts of 
the extensive building—first of all. into the offices and studies of 
the staff and the workshops in the basement, and then into the 
various public galleries. 

Newcastle-on-Tyne.— After full investigation and mature delib- 
eration the Tramways committee decided, on Wednesday, by 
15 votes to 2, to report to the Council in favour of equipping the 
whole of the old and new tramways of the city on the overhead 
trolley system. The committee are to consult with the Lighting 
committee as to the advisability of lighting the streets by means of 
arc lamps suspended from the trolley posts. A consulting engineer 
is to be at once appointed to supervise the whole of the work. 


Peterborough.—Electric lighting matters seem at last to be 
making some progress in Peterborough, after the delays occasioned 
by local opposition. A suitable site has been secured near the river 
for the Corporation electric lighting station. Dr. J. A. Fleming, 
F.R.S., consulting engineer to the Corporation, and Mr. J. C. Gill, 
the borough engineer, are engaged on the plans and specifications. 
The system to be adopted is the three-wire continuous current, 
with batteries. 

Parliamentary Bills.— The Vestry of St. Margaret and St. John, 
Westminster (London), invites the co-operation of London local 
authorities in opposing the bills before Parliament dealing with the 
construction of underground electric railways. The Vestry suggest 
that the extension of this class of undertaking should only be per- 
mitted when a comprehensive scheme, serving all districts, is 
presented for parliamentary consideration, such scheme to provide 
for the convergence of traffic to fixed points, where accommodation 
would be provided for passengers desiring to travel from one 
extreme point of London to another. 

A petition has been presented to the Vestry of St. James's, 
Westminster, against the bill of the St. James’ and Pall Mall Co. 
seeking powers to extend their electricity works in Carnaby-street. 

The Vestry of Battersea (London) is in communication with 
other London local authorities as to the advisability of opposing 
the bill to be introduced by the County of London and Brush Pro- 
vincial Co. seeking powers to connect up their various areas of 
The Parliamentary committee of the Vestry 


assistance of other local authorities in connection with this oppo- 
sition. The London County Council is to be invited to co-operate. 

A Bill has been deposited at the Private Bill oftice for 
powers to construct a ferry running on a submerged railway across 
the river Thames between Greenwich and Milwall. The railway 
will be worked by electricity, and the ferry will be available for 
vehicles, foot passengers, animals and general traffic. The gauge 
of the submerged rails will be 30ft., or such other gauge as the 
Board of Trade may approve. The capital of the Company will be 
£250,000, with borrowing powers to the extent of £83,300. The 
promoters are Mr. Н. Р. Hussey, Mr. A. К. Hills (Thames Iron- 
works Co.) and Mr. E. D. Lennox Harvey. 

The Lancashire Electric Power Co.’s bill has not passed the 
examiner of private bills, owing to non-compliance with the Stand- 
ing Orders. It is stated that the promoters of the two Lancashire 
electric power schemes intend to ask the assent of the Standing 
Orders Committee to the suspension of the orders. 

Mr. Thoms, one of the examiners of private bills, has held that 
certain of the allegations of non-compliance with the rules of Par- 
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liament by the promoters of the Leicestershire and Warwickshire 
Electric Supply Bill have been sustained, and the non-compliance 
will be referred to the Select Committee on Standing Orders. 

. Memorials presented against the National Telephone Co.'s Bills 
through the Standing Orders stage allege that the notices given by 
the Company of their intended application to Parliament were 
defective, insufficient, vague, and misleading. It is alleged that 
the notices were not published in the manner prescribed by the 
Standing Orders in newspapers circulating in the cities and dis- 
tricts affected by the Bills, whilst the notices that were given in 
the London, Edinburgh, and Dublin Gazcttes contained no intima- 
tion of some of the principal provisions in the Bills. 


St. Giles (London, W.C.).—The Board of Works have finally 
approved the arrangements made by the Board of Trade in regard 
to the supply of electrical energy in this district by the Charing 
Cross and Strand Electricity Supply Corporation under their Hol- 
born and Sr. Giles Electric Lighting Order, 1895. 

Salford.—On Wednesday the Borough Council resumed the dis- 
cussion on the report of the Electric Lighting committee, recom- 
mending the appointment of Messrs. Lacey, Clirehugh and Sillar 
as consulting engineers. Eventually an amendment that Messrs. 
Lacey, Clirehugh and Sillar should be appointed consulting engin- 
eers, provided that the committee gave the Council an undertaking 
to set aside the present specifications and start de novo was passed. 

Scholarship Examinations.—The Board of Control of the 
Electrical S'andardizing, Testing and Training Institution, have 
made the following awards :—A Maxwell Scholarship of 50 guineas 
to Mr. Gerald Adamson Hopkins, tenable for two years; an 
exhibition of 30 guineas to Mr. Thomas Gregory Smith, of Black- 
heath School, tenable for two years; a prize of 20 guineas to Mr. 
Leonard Roseveare, of Dunheved College, Launceston. 

Southport.—A Local Government Board inquiry was held on 
Tuesday into the appplication of the Town Council to borrow 
£3,500 for electric lighting purposes. 


Telephone Span Wires.—The National Telephone Со., in ite 
application to the Islington (London) Vestry for permission to 
work certain overbead wires in spans exceeding the distance 
allowed by the London Overhead Wires Act, points out that every 
effort is being made to reduce the length of spans where such have 
exceeded the limits allowed by the act. It is intimated, however, 
that it is impossible to undertake to shorten these spans unless the 
company is granted compulsory powers. If the company cannot 
. obtain from the Vestry an extension of the six months allowed 
some time back for altering the spans, it is intimated that these 
lines will have to be taken down and the subscribers disconnected. 

Windsor Castle.—Electric current is to be taken from the mains 
of the Windsor Electric Installation Co. for the lighting of Windsor 
Castle. Hitherto current has been generated at an independent 
station under the north terrace opposite the royal library. The 
work is to be completed before Her Majesty's return from Osborne. 

Workhouse Lighting.—The  Ecclesall (Sheffield) Board of 
Guardians are ascertaining the cost of lighting the new hospital 
and administrative block electrically. 

Electro-Harmonic Society.— A smoking concert will be given 
at the St. James's Hall Restaurant, Regent-street, W., this (Friday) 
evening at eight o'clock. 

Staff Dinner.—On Saturday last the staffs of the London and 
Belvedere offices of Callender's Cable and Construction Co. 
(Limited) held their first annual dinner at the Bridge House Hotel, 
London Bridge, Mr. Manning (secretary) occupying the chair and 
Mr. Johnston (manager at Belvedere) the vice chair. A large 
company enjoyed a pleasant evening. 


BOOKS RECEIVED. 

* Die Ankerwicklungen und Ankerkonstruktionen der Gleich- 
strom- Dynamomeschinen. By E. Arnold. Third edition. 
(Berlin: Julius Springer.) 

* Lockw ood's Builders’ Price Book” for 1899. 
Francis T. W. Miller. 
Price 4s.) 

*.Lezioni di Elettrotecnica," by Galileo Ferraris. 
Roux, Frassati and Co.) 

Proceedings of the Royal Society,” No. 406, Vol. LXIV. 
(London: Harrison and Sons.) Price 2s. 6d. 

‹‹ Continuous-Current Dynamos, in Theory and Practice," by J. 
Fisher-Hinnen. (London: Biggs and Co.) Price 10s. 6d. 

“The Official Gazette of the United States Patent Office. 
No, 2. Vol. LXXXVI. Published by authority of Congress. 
(Washington : Government Printing Office. ) 

„The Light Railways Act, 1896." With Notes by Evans Austin. 
. Second Edition. (London: Reeves and Turner.) Price 5a. 

* Die Bisherige Versuche mit Elektrischen Zugtelegraphen." 
By L. Kohlfürst. (Stuttgart; Ferdinand Enke.) 


Edited by 
(London: Crosby Lockwood and Sons. 
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PATENT RECORD. 
A record of Applications for Patents and Patent Specifications Published 


is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 

NoTE.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 

January 5, 1899. 
J. MÜHLENTHALER. Germany. Improvements in safety plugs for 
electric installations. 
J. T. Lister. London. Means for uniting the filament and leading- 
in wires of an incandescent electric lamp." 


218. 
252. 


278. W. Peck. London. Improvements in electrically-propelled road 
vehicles.“ 
January 6, 1899. 
295, A. E. Barnes. London. Improvements in electrical reaction or 


choking coils. 
. G. W. Mondax. Aberdeen. 
trait photography. 
356. L. W. Gans. London. The manufacture of incandescent mate - 
rials suitable for electric lighting. | 


January 7, 1899. 

. C. A. LEE London. New or improved switches, wall sockets, 
contact makers and the like for use with incandescent electric 
lamps, in which the filament is formed of substances which con- 
duct only at high temperatures to which it is previously heated 
by a hot shunt. 

. A. ECKSTEIN and R. P. Еозғовтн. Salford. Improvements in 
jacks used in combination with electrical annunciators or indi- 
cators for the automatic replacement of the shutter or signal flag. 

. E. Dussek. London. Improvements in insulated overhead con- 

ductors for electrical railways and tramways. 

A. Barman. London. Improvements in electrical heaters. 

C. E. CAMPBELL. London. An improvement in or relating to 

electric light switches. 

. W. H. Corrox. London. Improvements in electric igniters for 


gas engines.“ 
January 9. 1899. 

. E. J. SHAw. Walsall. Improvements in arc lamps and lanterns. 

465. J. Wurrcuer. Isle of Wight. Improvements in electric ceiling 
roses, fuse and junction boxes and wall-sockets. 

. R. W. PAUL. London. Improvements in telegraphic relays. 

. А. S. BowLEY. London. Improvements in phonograpbic apparatus. 

. Н. W. SULLIVAN. London. Improvements in electrical relays 
and transmitters. 

. E. BELzoN and P. Royer. London. Improved advertisement 
frames adapted for the rooms of travellers’ hotels and provided 
with an electrically actuated clock with an alarm if desired.* 

. Н. Е. Freep, I. Freep, D. K. CLINK and G. J. REED. London. 
An improved electromechanical system for providing additional 
security for safes, vaults and similar receptacles for the storing of 
valuables. * 

. THE Davy ELECTRICAL Construction Co. (LIMITED) and J. L. E. 
DANIEL. London. Improvements in electric arc lamps. 

. A. MUIRHEAD. London. Improvements in telegraphic receiving 
and translating instruments. 

. C. D. ABEL. London. Improvements in type-printing telegraph 
apparatus. (Siemens and Haleke Aktiengesellschaft, Germany.) 

January 10, 1899. 

. J. S. HieoHrIELD. St. Helens. Improvements in pressure regulating 
apparatus for electric mains used chiefly in connection with 
storage batteries. 

P. V. McMaHoN. London. Improvements in methods of operating 
electro-motors and controllers and switches connected therewith. 
H. V. JAMES. Salford. Improved electric arc lamp clutch and 

feed mechanism. 

. D. Н. WiLsoN. London. Telephone systems.“ 

. J. Duan. Manchester. A method of operating electric tram- 
cars, &c., where a combined or alternate fixed line conductor and 
accumulator traction is used. 

. A. L. Вавр, London. Improvements in or connected with tele- 
phonic instruments. (T. Barnet, New South Wales.)* 

. Е. HAcHMANN, C. PFEIFER and С. Ernst. London. Improvements 
in printing telegraphs.* | 

. C. Franzen. London. Improvements in electrical appliances for 
controlling the supply of gas to burners and effecting its ignition 


from a distance. 
January 11, 1899. 
F. P. Cox. Liverpool. An improved locking and releasing device 
for electrical switches. 

F. P. Cox. Liverpool. An improvement in electrical switches. 

. F. P. Cox. Liverpool. An improved electrical fuse holder. 

. Н. W. Wirson. Norfolk. Improvements in continuous-current 
electric dynamos or generators for train lighting purposes. 

E. H. TYLER. London. Improvements in means for forming eyes 
on wire and other ropes, eapecially applicable to span wires for 
overhead conductors jn electric tramway systeme. 


Improved electric arc lamp for por- 
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699. TINKER AND HoLII DAT (ІлмітЕр) and W. CARDNO. London. 
Improvements in and relating to electric furnaces for the pro- 
duction of calcium carbide and other substances. 

710. P. E. E. Raveror and P. F. L. BELLY. London. Improvements in 
or relating to apparatus for electrically controlling mechanical 
movements.“ 


SPECIFICATIONS PUBLISHED. 
5 Specifications can now be obtained at the uniform price of 


1897. 

VICKERS SONS AND Co. (LIMITED), DAWSON and BucKHAM. Electric 
firing apparatus for ordnance. 

LAKE (Cornara). Electro-chemical explosive device. 

WiLsoN aud Evans. Method or methods for controlling a 
mechanism or mechanisms by means of electric or electro- 
magnetic waves of high frequency. 

WiLsoN and Evans. Method or methods for controlling a 
mechanism or mechanisms by mea: s of electric or electromagnetic 
waves of high frequency. 

LzreH (Sprague). Electric elev at-ra. 


1898. 


24, 262. 
30,253. 
50,259. 
30,846. 


30,923. 


525. THOMSON. Electric signalling. 
955. PoLLAK. Electrolytical condensers and electric current-directing 
devices. 

1,140. LgraH. (The Gesellschaft zur Verwerthung elektrischer und 
magnetischer Stromkraft (System Schiemann and Kleinschmidt) 
ad Wilde and Co.) Electro-magnets for electric traction. 

1,557. ScuLL. Clock-work-operated mechanism for switching electrical 
current. 

2,021. JENSEN. (Patentaktieboleget Svea.) Electrical log recording 
instrument for the cabin. 

2,417. BoucHET. Electric circuit breakers. (Date applied for under 
International Convention, July 2, 1897.) . 

2,485. OLivER. Electric arc lampe. 

5,507. EVERSHED AND VIGNOLES (LIMITED) and EVERSHED. Electric 
meters. 

4,621. Spooner. (Vassia.) Electric arc lamps. 

8,179. Dick. Means for electrically lighting railway carriages. 

19,110. ОсркЕх. Method of suspending curtains, electric lamp wires, and 
other articlee. 

19,668. RICHARDSON, JEVONS and Gent. Mechanism of electrically illumi- 
nated devices for automatically making and breaking electric 
circuits used in such electrically illuminated devices. 

22,081. Тнк Brrrish Тномвом-Носѕвтох Co. (LiMiTED). — (Thomson.) 


Means for adjusting the reluctance of magnetic circuits. 
25,535. THE British THomson-Hovuston Со. (LiMiTED). (Hartham.) 
Electric arc lampe. 
25,958. THE British Тномзон-Носвтон Co. (ЇлмїтЕр). (Thomson.) Elec- 
tric measuring instruments, 


COMPANIES' MEETINGS AND REPORTS. 


Eastern Telegraph Co. (Limited). 


The fifty-third half-yearly ordinary general meeting of this Company 
was held on Thursday, January 19, 1899, at Winchester House, Old Broad- 
street, London, under the presidency of the Marquess of TwEEDDALE, K.T., 
"to receive the Directors’ report and accounts, elect Directors and 
auditors, and transact the ordinary business of the Company." 

The SECRETARY (Mr. George Draper) having read the notice con- 
vening the meeting and the minutes of the fifty-second half-yearly and 
of the extraordinary general meetings held on July 21, 1898, 

The CHAIRMAN (having signed the minutes) continued : Gentlemen, I 
have now to ask your approval of the report and accounts for the firat half of 
our financial year, and in doing so I shall, as usual, draw your attention to 
the more important features of the business of the last half-year. The 
gross revenue for the half-year under review amounted to £444,011, or an 
increase of £284 as compared with that for the corresponding period of 1897. 

With regard to this increase, I may mention that during the September 
half of 1897 we derived extra traffic from Crete, owing to the disturbed 
condition of that island, but the traffic bas resumed its normal state in 
the half-year under review. There are other fluctuations in various classes 
of our traffic, but in no case are they important enough to demand any 
special attention. 

The total ordinary expenses for the half-year ended September 50, 1898 
amounted to £121,576, or an increase of £12,155. This increase com- 
prises in the present half-year's figures several items of an exceptional 
character which did not appear in the corresponding period. For 
instance, duty on new capital, which was issued with your sanction, 
cost £2,000 ; then the expenses in connection with the conversion of 
shares and the issue of new stock amounted to £662; there is also 
the item under the heading of “ Negotiations with foreign Govern- 
ments, &c., £3,942. This latter item relates to expenses which have 
been incurred in connection with different businesses which we are 
considering, the nature of which will be intimated to you when they 
come to a conclusion. There is also а subscription which we made to the 
West Indies Relief Fund of £26. Those items make a total of £6,630, for 
what may be described as extraordinary expenses. The increase, therefore, 
in the ordinary expenses may be put at £5,503, 


The nature of tbis increase was fully explained at the last meeting, 
when it was attributed to the introduction of the automatic system of 
signalling necessitating additions to our staff, and also to the cost of 
improved electrical apparatus, together with the various expenses inci- 
dental to the necessary increased number of our employés. 

If we compare the preeent half-year's figures with those submitted at 
the last general meeting, after deducting in each case the items of an 
exceptional character, you will find that the increase is comparatively very 
little. I may remark, however, that our expenses have a tendency to 
grow in a greater ratio than the revenue. I have dealt with this subject 
on former occasions, but as it is a very important one in connection with 
the affairs of the Company, I need not apologise for again referring to it. 

We have always, as you are aware, kept in mind that a company like 
ours exists for the benefit of the public as well as for that of ita share- 
holders, and we have, therefore, spent, and shall continue to spend, large 
sums in improving the efficiency of our service by increasing the number 
of our cables, by the introduction of the most modern plant and electrical 
appliances, and by dealing liberally with our staff. 

Again, we have from time to time made extensive, and may make still 
further, reductions in our rates. All this entails considerable increase in 
our working expenses, while the lowering of our rates, although generally 
followed by a greater volume of traffic, does not always ensure an increase 
in our revenue. In fact, not infrequently the contrary is the case. It is 
only, therefore, by the exercise of strict and judicious economy—consistent 
with efficiency—that the working expenses can be kept with/n proper 
limits. This duty, I can asaure you, is never lost sight of, and you may 
rely upon it that when any increase of expenditure takes place it will be 
shown to be fully justified. 

For the reasons given at the last general meeting—which were that we 
had re-arranged our headings with the view of our making more careful 
comparisons in future—it will not be pos:ible to compare the several items 
in abstracts “A” and “В” with those of the corresponding period of 
1897, As compared with last half-year, however, you will find that the 
general expenses in London amounted to £12,875, showing a decrease of 
£49. Working expenses at stations were £93,589, showing an increase of 
£2,328 as compared with those of last half-year. This increase is mainly 
due to annual promotions and the increase in number of the staff at the 
stations. . There is also an increase under the heading of electrical instru- 
ments, stationery and printing, but a decrease under several of the other 
headings—such as furniture, land lines, &c.—all of which are more or less 
subject to fluctuation. 

Expenses attending repairs and renewals of cables amounted to £41,716, 
or an increase of £10,079. In comparing the actual ships’ expenses we find 
а decrease of £2,571. The increase in the total is due to the large 
amount of cable used on repairs, the Malta-Alexandria No. 2 cable 
(a very old one—about 28 years old) alone requiring no less than 222 knots. 
The amount received from Governments and other companies for repairs 
to their cables during the half-year was £7,172 less than in the cor- 
responding period of last year. 

The charge against revenue fur interest on Preference shares and 
Three and a-Half Preference stock is £4,399 more than in the corres- 
ponding period of 1897. The dividend for the quarter ended June 30 on 
the old Preference shares was the same as in the previous year, but the 
dividend on the Preference stock for the September quarter was £4,599 
more than the dividend on the Preference shares during the same quarter 
in 1897, This is.made up partly of the increase that was given to the 
Preference shareholders when the conversion took place, and it also 
includes the dividend on that portion of the additional issue of £500,000 
stock which was paid up in July last, and was, therefore, entitled to divi- 
dend for the September quarter. 

The net result of the working during the half-year may be briefly 
summed up as follows :—The gross revenue amounted, as І have already 
said, to practically the same figure as last year, but the working expenses, 
the expenses in connection with repairs to cables, and the charges 
against revenue in respect of dividend on the additional amount 
ot Preference stock were all heavier, so that we carry £5,000 
less to the general reserve fund, £15,000 less to the minor 
reserves, and £6,457 less balance forward to next half-year. Not- 
withstanding these reductions, gentlemen, I think, after the explana- 
tions which I have given you, you will consider the result of the half-year's 
working highly satisfactory. I am glad to be able to add that the 
receipts so far as we have gone in the current half-year have been fully 
maintained. 

I mentioned at the last meeting that the conversion of the Six per Cent. 
Preference shares into Three aud a-Half per Cent. Preference stock had 
been successfully effected. You will see by paragraph 6 of the report that 
the Ordinary shares have also been converted into stock, and that the 
Stock Exchange has granted official quotations for both classes of stock. 
The work in connection with these operations has necessarily been very 
heavy, but it has been expeditiously carried through, with the least 
possible inconvenience to our shareholders and others concerned. The 
Preference stock certificates have practically been all issued, and tbe greater 
portion (about 8,000) of the Ordinary certificates have been issued, but 
there are still about 800 shareholders who have not sent in their old 
Ordinary share certificates to be exchanged for Ordinary stock certificates. 
If there should be anyone here who has not done so, we shall feel obliged 
by his giving the matter attention without delay. 

With reterence to the additional cables between Porthcurnow and 
Gibraltar, and Malta and Alexandria, you will see from the report that the 
firat rection has been laid. Since the report was issued the remaining 
sections between Gibraltar and Malta and Malta and Alexandria have also 
been successfully completed, and will shortly be opened for traffic. When 
this is dune, the telegraphic service between Great Britain, Egypt, aud the 
Far East will be greatly improved. The cost of these cables will be taken 


‚ partly from the general reserve fund 
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We have under consideration tenders for a new cable repairing steamer | 


to replace the “ John Pender,” which has been sold. We did not part 
with the old ship without some feelings of regret, although she was some- 
what antiquated as regards her hull and propelling power. During her 
service as à repairing steamer she did a great deal of good and useful work, 
but the axiom, “Time is money," is peculiarly applicable to the repair of 
cables, and we considered it was very desirable, therefore, to replace her by 
a larger and faster vessel, and one capable of carrying a larger quantity of 
cable. The amount received for the old ship will be credited to the 
maintenance ships’ fund, and the, cost of.the new vessel will be taken out of 
that fund. 

I think that I have now touched on all the important matters connected 
with our business during the half year under review, and I will, therefore, 
conclude by moving— | 

“That the report and accounts of the Directors to September 80, 1898, 
submitted to this meeting, be and the same are hereby received and adopted." 

The VICE-CHAIRMAN and MANAGING DIRECTOR (Mr. J. 
Denison-Pender) : I have pleasure in seconding that resolution. 

The CHAIRMAN : You have heard the resolution moved by myself and 
seconded by Mr. John Denison-Pender ; and those who are in favour of 
it will please signify the same in the usual manner. Those of a contrary 
opinion. Carried unanimously. Then, gentlemen, although this is the 
first half of, the year, yet, under our Articles, Directors are re-elected, and 
therefore, I am going now to move— 

“ That Clement Sneyd Colvin, Esq., C. S. I., who now retires, be and he is 
hereby re-elected a Director of the Company." 

The VICE-CHAIRMAN and MANAGING DIRECTOR : [have also the 
pleasure of seconding that motion. 

The CHAIRMAN put the motion in the usual way, and having declared 
it carried unanimously, said : I now pro 

* That Sir Henry Charles Fischer, C.M.G., who now retires, be and he ts 
hereby re-elected a Director of the Company.” . 

€ ALBERT J. LEPPOC CAPPEL: I have much pleasure in second- 
ing that. 

The CHAIRMAN put the motion and declared it carried unanimously. 
Continuing, he said: The next reeolution relates to the appointment of 
auditors, and that will be moved in the body of the hall. 

Mr. MUIR (a shareholder) : I beg to propose the following resolution— 

“ That the firms of Messrs. Deloitte, Dever, Griffiths and Co. and Messrs. 
Welton, Jones and Co, be and they are hereby elected auditors to the Company 
for the ensuing year, at а remuneration of £100 to each firm.” 

Mr. ANSELL (a shareholder): I beg to second that. 

The CHAIRMAN : The resolution which you have just heard read has 
been proposed by Mr. Muir and seconded by Mr. Ansell. Those who approve 
it will please to signify the same in the usual way. On the contrary. 
Carried unanimously. Gentlemen, that constitutes the business of the 
ordinary meeting ; but there is an extraordinary meeting, of which you 
have bad notice, and I will ask the Secretary to read the notice. 

The SECRETARY accordingly read the advertisement convening the 
Extraordinary General Meeting, which was for the purpose of considering 
and, if thought fit, passing the following resolutions :— 

“1. That Article 29 of the Company's Articles of Association be altered 
by striking out the amount £10, and inserting in lieu thereof £1." 

“2. That the Directors of the Company be and they are hereby authorised 
(in accordance with Section 6 of the Eastern Telegraph Company's Act, 1898) 
from time to time to create and issue Debentures or Debenture stock charged 
on the revenue and undertaking of the Company, so, however, that the total 
amount of Debentures or Debenture stock for the time being created and 
issued shall not exceed one-third of the total amount of the capital in Ordi- 
nary and Preference stock and shares for the time being created and issued 
and paid up, and so that all Debentures or Debenture stock created and issued 
by virtue of this section shall rank pari passu with the existing 4 per centum 
Debenturc stock of the Company.” 

The CHAIRMAN : Gentlemen, before asking the meeting to pass the 
resolutions which have just been read, I will explain the necessity for 
altering the Articles of Association in the first instance, and the advisability 
of granting powers to the Directors to issue from time to time the balance 
of the mortgage debenture stock in the second place. With regard to the 
first resolution, I will read the Article as it at present stands :— 

“ When any ordinary shares shall have been converted into stock, the 
several holdera of such stock may thenceforth transfer their respective 
interest therein, or any part of such interest, not lees than £10 in nominal 
amount, and not comprising any fractional part of a £, in the same 
manner, and subject to the same regulations, as and subject to which any 
shares in the capital of the Company may be transferred, or as near thereto 
as circumstances admit.“ 

You will see that the Article limits the dealings in the ordinary stock to 
а minimum of £10, but as the preference stock can be dealt with in 
multiples of £1, it is considered that the holders of ordinary stock should 
have at least the same facilities in dealing as the holders of preference 
stock, and, unless we alter the Article, it may cause considerable incon- 
venience to the holders of ordinary stock. For instance, supposing a 
holder of £100 stock wished to transfer £95, he could do so according to 
the present conditions, but as there would be £5 remaining in his account, 
he could not transfer it, because it would be under the minimnm of £10 
limited by the Article. So much with reference to the first resolution. 

With regard to the second resolution, acccording to the terme of the 
special resolution annexed to the original prospectus, the Board of 
Directors were authorised from time to time to create and issue mortgage 
debenture stock of the Company to an amount not exceeding one-third of 
the share capital of the Company for the time being paid up. But when 
the conditions under which this stock could be iesued were embodied in 
the Eastern Telegraph Co.'s Act of 1898, powers to create additional 
debenture capital were granted, subject to the sanction of the members in 
general meeting. 


It may frequently happen that it is advisable to issue small portions of 
this stock in order to acquire shares in other telegraph companies, or for 
other capital purposes; and also to exchange this stock on certain terms 
for the Five per Cent. Debentures repayable in 1899, and it would be incon- 
venient to eall & special general meeting of shareholders every time it was 
found expedient to issue a small portion of the stock. We are therefore 
asking you to renew the powers which you granted to us when this stock 
was originally created. I may mention that so far as we know at present 
there is no necessity to issue any portion of the Four per Cent. Mortgage 
Debenture stock. Gentlemen, with these explanations, which I hope have 
been sufficient—and, if not, I shall be glad to answer any questions, or 
to ask the solicitor to do so—I will move these resolutions. 

The SOLICITOR (Mr. Dawes): Do not read them again, my lord; iet 
them be taken as read. 

The CHAIRMAN : I beg to move the first resolution, which the Secre- 
tary read to you, and which you have at the back of the report, as to the 
alteration in Article 29. 

Mr. GOODSALL: With respect to the issue of debentures, will you 
give the shareholders the firat chance of taking them ; and will the stock 
be issued at par, and not at a premium? 

The CHAIRMAN : We are always disposed, as far as we can, to favour 
our shareholders. I think the shareholders present will admit that ; but 
I should be indisposed to bind the Board to any promise, We have always 
shown, on every occasion, our dispoeition, as I say, to do all we can to meet 
the wishes of the shareholders, and, therefore, I think that you had better 
leave this matter in our hands with the assurance I have given. I now beg 
to move that resolution. 

The VICE-CHAIRMAN : I beg to second it. 

The CHAIRMAN put the motion in the usual way, and having declared 
it carried unanimously, eaid: I now move the other resolution, which is 
seconded by Mr. Denison-Pender in the same way. Having put the motion 
to the meeting and declared it carried unanimouely, he said : That con- 
stitutes the business of our meeting. 

Mr. PARITT : One word, gentlemen, before we part. There is always 
& pleasant duty which devolves on us at these meetings—to pass a vote of 
thanks to our noble Chairman and the gentlemen who sit with him for 
their services to us in the past six months, and for the very able report 
which they have been able to present to us again, I am sure we shall also 
wish to thank them. We must congratulate ourselves, I think, when we 
find that we are going along so proeperouely. Therefore, it is my very great 
pleasure to propose a vote of thanks to the Chairman and tbe gentlemen 
who sit with him at the Board ; nor must we forget our worthy Secretary, 
and the other members of the staff generally. In doing so, I must at the 
same time congratulate his lordehip on the honour which Her Majesty has 
conferred on him in the distinction of Knight of the Thistle (cheers). 
It is out of our power to give bim any decoration except to make him our 
Chairman, which is the highest decoration we can confer on him. The 
honour which has been bestowed on him has been without a doubt well 
deserved. I beg now, gentlemen, to propose a vote of thanks to our Chair- 
man and all who have worked with him, and made the Eastern Telegraph 
Co. the valuable institution that it now is. 

Mr. С. B. SYMES : I will second it. 

The SOLICITOR put the resolution to the meeting in the usual way, 
and it was carried unanimously. . 

The CHAIRMAN : I beg to thank you for this vote on the part of my 
co-Directors and the staff, who, I understood, were embraced—and very 
properly embraced—in the vote of thanks. I have also to return my 
acknowledgments for the kind way in which the honour which has been 
conferred upon me has been alluded to. Let me assure you that I 
appreciate your goodwill quite as much as any other honour. Iam very 
grateful for the cordial reception you have given to this motion, and I hope 
that when we next meet we shall be able to give you a dividend which will 
make you equally satisfied as you are on the present occasion (hear, hear), 

The proceedings then terminated. 


Yorkshire House-to-House Electricity Co. (Limited). 


A general meeting of this Company (whose undertaking has now been 
purchased by the Leeds Corporation) was held on Wednesday, Mr. 
GROSVENOR TALBOT presiding. 

The CHAIRMAN, їп moving the adoption of the report and accounts, 
said that presumably this was the last annual meeting of the shareholders of 
the Company that would be held. The Company had been successful from its 
initiation, and he was confident it would have continued as successfully as 
in the past. It was a great satisfaction to him personally that round that 
table were assembled the Directors and solicitor with which the Company 
was initiated. They had paid during the past year an interim dividend at 
the rate of 5 per cent. per annum for the half year to June $0, and bad 
now to dispose of £7,068. 19s. 5d. That amount they proposed to pa 
wholly in dividend. The amount available, with the interim dividen 
would equal 64 per cent. for the year to Dec. 51, 1898, and a small balance 
of £87. Эз. 9d. was carried forward. That dividend showed that they were 
handing over to the Corporation a flourishing concern. The number of lamps 
the Company had installed in December, 1897, was 49,150; and at the end 
of September, 1898, 65,528, an increase of 16,178 lamps in the nine months. 
If they could have carried out installations at the same rate for the whole 
year, it would have shown an increase at the rate of over 40 per cent. for 
the year. They were told by some people in the town that they had 
increased their capital unduly, merely for the sake of inflating the profits 
of the Company. He thought he had shown that that was absolutely 
absurd, because they did not increase the capital at any greater rate than 
they increased the number of lamps installed ; and, as a further proof, the 
Corporation saw the necessity of continuing their policy, and the news- 
papers told them that they had gone into an additional expenditure of 
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£45,000. They had now in hand £217,420 of Corporation Five per Cent- 
Irredeemable stock, which would have to be dealt with in the future by 


the liquidator of the Company. That was very valuable stock, and it | 


would be handed over to the shareholders in their due proportion. He 
felt he must at this meeting express his thanks, and the thanks of his 
colleagues, to those gentlemen who bad worked with them so heartily from 
the commencement of their undertaking :—Mr. Hammond, the consulting 
engineer ; Mr. Barr, the solicitor ; Mr. France, the architect ; Mr. Green, 
the secretary ; Mr. Dickinson, the electrical engineer, and others. 

The resolution was adopted. i 

The Chairman and Mr. R. W. Eddison were re-elected Directors. 

The CHAIRMAN proposed that they should grant a honorarium to 
Mr. Dickinson and Mr. Green, of 100 guineas each. He thought that was 
the least they could do to show their indebtedness to these two men, who 
had given such untiring devotion to their work during the last six years. 

This resolution was adopted unanimoualy, and, after a formal resolution 
to wind the Company up voluntarily, and a vote of thanks to the Chairman 
and Directors had been passed, the proceedings terminated. 


City and South London Railway Co. 


The following report of the Directors of this company for the half-year 
to Dec. 31 last will be presented to the half-yearly meeting of shareholders, 
on Tuesday, 5186 inst.:— The receipts from all sources have amounted to 
£27,588. 94. Ad., and the cost of working has been £15,498. 5s. 7d., leaving 
& profit of £12,090. 3s. 9d. Inclusive of balance brought forward, the net 
1evenue account shows a total of £15,171. Os. 8d. After making provision 
for Debenture stock interest, a balance is available for dividend of £10,190. 
12s. 9d., and the Directora recommend that the full dividend be paid on 
the Five per Cent. Preference shares, and a dividend at the rate of 2 per 
cent. per annum on the Consolidated Ordinary stock, leaving £1,419. 12s. 6d. 
to be carried forward. 

The number of passengers (exclusive of season ticket holders) carried 
during the half-year shows a considerable increase over the corresponding 
half-year of 1697. 

The progress of the Moorgate-street extension has been uninterrupted ; 
both tunnels are completed from the junction with the present line at the 
Borough to Moorgate-street station, and the three underground stations 
are almost finished. The shafte are ready for the lifts, the erection of 
which has already been commenced. The laying of the permanent way is 
also well advanced, and the subway communication between the Lombard- 
street station of this company and the Bank station of the Central London 
. has been constructed. The station buildings on the surface at Moorgate- 
street, Lombard-street and London Bridge will be commenced forthwith. 
The works of the extension from Stockwell to Clapham Common are 
progressing very satisfactorily, and it is anticipated that the line will be com- 
pleted ready for traffic early in the autumn of this year. The erection of 
the new boiler and engine house at the depót at Stockwell is proceeding 
rapidly, and will be ready for the erection of the engines in March. The 
three locomotives referred to in the last report have been delivered, and, as 
their working has given satisfaction, tenders for the full number required 
are now being invited. The thirty additional coaches required are now in 
course of delivery. 

The works of the extension through the heart of the City having now 
been completed, it is necessary, in order to utilise fully this valuable 
portion of the line, that the remainder of the authorised undertaking, 
carrying the line to the Angel at Islington, and thus bringing in the traffic 
from the north as well as from the south, should at once be proceeded with, 
and steps have already been taken to secure the site of one of the three 
stations along the route. It is proposed to let the contract for the works 
as soon as favourable arrangements can be made. It is anticipated that 
this portion of the railway will be constructed at a very moderate cost, 
and can be worked economically, with power supplied from the generating 
station at Stockwell. 

Negotiations are in progress with the London, Brighton, and South 
Coast Railway Co., for the construction of the subway authorised by the 
Act of 1893, connecting this company's new station at Denman-street with 
the London Bridge station of the Brighton company. 

In order to further facilitate and economise the working of the City and 
Brixton Railway, which, when completed, is to be leased to this company, 
it has been arranged that, in lieu of providing a separate depót for the 
Brixton Company, a short tunnel should be made connecting that com- 
pany’s line with this company's depót at Stockwell. A bill has been 
introduced into Parliament with this object. 


Direct United States Cable Co. (Limited). 


The report of the Directors of this company for the six months to 
Dec. 31 last states that the half-year’s revenue, after deducting out-pay- 
ments, amounted to £54,366. 4s. 10d. compared with £50,098. 2s. 8d. for 
the corresponding period of 1897, an increase of £4,268. 2s. 2d. The 
working and other expenses for the same period, including income tax, 
amounted to £21,620. 19s. 114., leaving £52,745. 4s. 11d. as net profit, 
making, with £3,388. 11s. 9d. brought forward, £36,133. 16s. 8d. Interim 
dividends of 3s. per share for the quarter ended Sept. 30 and of 3s. per 
share for the quarter ended Dec. 31 (taking £18,213) have been declared, 
and after setting aside £12,000 to reserve, the balance of £5,920. 16s. 8d. 
has been carried forward. 

No repairs of the cables have been necessary during tbe half-year. 
Reserve has been debited with £1,548. Os. 2d., the balance of the Ballin- 
skelligs buildings and Rye Beach land accounts now written off, and after 
being credited with interest, realised profit and sum transferred from 
revenue the balance of the reserve fund, taking the investments at cost 
price is now £368,534. 1s. 74. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— = 


GIFFRE ELECTRO.CHEMICAL AND POWER CO. (LIMITED).— This com- 
pany was registered on Jan. 18, with a capital of £140,000 in £1 sharee, 
to acquire all or any of the capital, stock, debentures, obligations or 
securities of the Societe Electro-Chimique du Giffre, to work, develop, and 
manufacture any articles in accordance with any chemical, electro-chemical, 
or electrical process, to manufacture, sell and deal in carbide of calcium, 
and to carry on the business of chemists, &c. The fir:t Directora are:— 
W. Н. Grenfell, John Paddon and Ernest E. Sawyer. 

RECORDING TELEGRAPHS (LIMITED).—This company was registered 
on Jan. 17, with a capital of £7,500 in £50 shares, to subscribe for, under- 
write, issue, deal іп aud convert stocks, shares and securities, and to acquire, 
develop and deal with any letters patent, brevets d'invention, or rights. 
The first subscribers are: Capt. R. L. Cowper-Coles, Walter T. Goolden, 


. eivil engineer, E. J. Wood, electrical engineer, J. A. Currie, E. P. Reynolds, 


C. E. Spagnoletti, electrical engineer, and E. E. Cobb. 

MATHER AND PLATT (LIMITED).—' This company was registered on 
Jan. 21, with a capital of £775,000, in £10 shares (of which 37,500 are £6 
per Cent. Cumulative Preference), to acquire and take over as going con- 
cerns the businesses of Mather and Platt, Limited (incorporated in 1892), 
and of Dowson, Taylor and Co. (Limited), and to carry on the business of 
mechanical, electrical and hydraulic engineers, machinists, tool makers, 
boiler makers, foundera, metal workers, electricians, &c. The firat Directors 
are: William Mather (chairman), John Platt, Edward Hopkinso», John 
Taylor, Colin Mather, John Milligan, Hardman A. Earle, John Wormald, 
J. J. Holden, W. Ernest Mather and Alfred Willett. 


AUTOMATIC TELEPHONE CO. (LIMITED).—The annual return, to Jan. 6, 
has been filed. The capital is £100,000, in 5s. shares, and 514,526 of these 
have been taken up. 270,296 have been issued as fully paid, and 4e. per 
share has been called on 17,620, and 1s. per share on the remaining 25,410 
shares. 

HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED).—T ois company's statu- 
tory return, to Dec. 4, was filed on Jan. 13. The capital is £200,00), 
divided into 20,000 Preference and 20,000 Ordinary shares of £5 each. 
6,589 of the former and 6,000 of the latter have been taken up, and the 
full amount has been called, resulting in the receipt of 58,647. 12s. 4d., 
and leaving £4,297. 7s. 8d. in arrears. 

SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LIMITED).—The 
annual return, to Jan. 6, bas been filed. The capital is 5100,С00, in £5 
eic 12,000 of these have been taken up and the full amount has been 
called. 


CITY NOTES. 
—— 


MEMORANDA.—Bank rate 4 per cent. (since Jan. 19, 1899). Price of 
silver 27#d. per oz. (Jan. 26). Consols (22 per cent) 111—1114 for 
money, 1118 —111, for account; 23 per cent. 1034—1044 (Jan. 26). 
Stock Exchange Settling Days: Consols, Feb. 1; Stocks and Shares Con- 
tinuation Days, Feb. 8 and 22; Ticket Days, Feb. 9 and 23; Pay Days, 
Jan. 27 and Feb. 10 ; Mining Share Carry over Days, Feb. 7 and 21. 


AMERICAN LIGHTING TRUST.— An effort is being made to form a 
combination, with a capital of $60,000,000, for the purpose of controlling 
the electric lighting and gas undertakings of Southern Indiana and Ohio. 

ANGLO-AMERICAN TELEGRAPH CO. (LIMITED;.—After placing £12,000 
to renewal fund for the half year the directors recommend the declaration 
of the following dividends :— Balance dividend of £1. 4s. per cent. on the 
Ordinary Consolidated stock, balance dividend of £1. 10s. per cent. on the 
Preferred stock, and a first and final dividend of 188. per cent. upon the 
Deferred stock for the year to Dec. 31 last, payable on Feb. 4, less tax. 
The balance is about £580. These dividends, together with those already 
paid, amount to £3. 9s. per cent. on the Ordinary Consolidated stock, £6. 
per cent. on the Preferred stock, and 188. per cent. on the Deferred stock 
for the year 1898. . 


BARCELONA TRAMWAYS CO. (LIMITED).—The secretary of this com- 
pany notifies that negotiations have been entered into for the sale of the 
company's undertaking at Barcelona, and the Board believe that the 
arrangements will be brought to a satisfactory conclusion at an early date. 
The lines will then be equipped electrically. 

BLACKPOOL AND FLEETWOOD TRAMROAD OC0.— The general meeting 
will take place at Manchester on Feb. 10. 

CHAMBERLAIN AND HOOKHAM (LIMITED).— Subscriptions have this 
week been invited for 4,000 Cumulative Preference shares of £5 each at 
par in this company, which was registered in 1883, and has now been recon- 
structed in order to bring in more capital, enlarge the business and put 
the preference shares on the market. The new company takes over the 
assets of the old as from Jan. 1, 1898. The working of the old company 
for 1898 (the prospectus states) showed, after paying a dividend of 74 per 
cent. on the paid-up Preference capital and of 5 per cent. on the Ordinary 
shares, a balance of undivided profit of over 225,000 to be carried forward. 
The list closes on or before 31st inst. 

CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LIMITED).— The Directors of this corporation, after providing £7,000 for 
depreciation, carrying forward £3,5(0, have decided, subject to audit, to 
recommend a dividend for the half-year ended Dec. 51 at the rate of 
10 per cent. рег annum, making (with the interim dividend at the rate of 
6 per cent. per annum for the June half year) 8 per cent. for the year 
on the ordinary sbare capital. 

ELECTRICAL JOINT STOCK ENTERPRISE.—The Jircstors’ Guardian, in 
a review of joint stock enterprise of 1898, gives the following figures 
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regarding electrical companies for 1896-7-8. 
English electrical companies for 1896 was £9,768,705, 1897 £5,059,800, 
1898 £3,452,364 ; Scottish companies: 1898 £211,600; Irish companies : 
1898 п /. For telephone ventures the English figures are. for 1896 
£264,000, 1897 £54,000, 1898 £854,C00; Scottish companies ni; Irish 
companies nil. 

GIFPRE ELECTRO-CHEMICAL AND POWER CO. (LIMITED .— Subscrip- 
tions have been invited this week by the General Water Power (Limited), 
for 130,000 shares of £1 each in the above company, which has been formed 
to acquire the shares of a French company, carrying on busines; in Haute 
Savoie, France. The assets of the French company includs leases of cr. 
tain lands, lime kilns, electric furnaces, and a factory containing from 
1,C00 н.р. dynamos, offices and works, &c, &c. It is stated that the 
requisite turbines and dynauios for an output of 4,200 k. H.P. are now in 
working order, and that an additional installation of equal power 1з to be 
comp'eted by June 1 next. It is claimed that carbide of calcium can be 
economically manufactured at Giffre of exceptionally high quality. "We 
are told that the capital required has already been subscribed. 

HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED).—A firm of outside 
brokers has been issuing broadcast a circular inviting purchase of shares 
in the above-named company at £4. 19s. for the £5 share. The concern 
was introduced at the end of July last. It has «o parliamentary powers, 
and operates by means of overhead wires—an antiquated method 
altogether—for the wayleaves for which it has to rely upon the good 
graces of every owner of property over which its wires pass. Its business 
could at any time be dislocated by the transfer of property. And what 
the maintenance of wayleaves means has been indicated by the experience 
of the old Brighton company, which had overhead wires and no statutory 
powers, and worked in opposition to the Corporation, who had under. 
ground mains and a provisional order. In the end the company went to 
the wall, and the Corporation got the business for £5,000. In Hampstead 
the Vestry have a provisional order under the Electric Lighting Acte, and 
give a splendid supply at a fairly cheap rate. The company is an opposi- 
tion concern with overhead wires, and in timeit must go. The prospect for 
shareholders is poor indeed, because the Vestry will never buy ; they have 
no need to do so. The circular above mentioned sets out a number of 
electric-lighting shares, with their prices and dividends, but they are all 
of companies established under statutory powers, and the comparison of 
Hampstead with them is ludicrous.—The Statist. _ 

LIVERPOOL OVERHEAD RAILWAY CO.— The accounts of this company 
for the past half-year show an available balance of £16,586, and the 
Directors bave resolved to recommend payment of a dividend at the rate 
of 5 per cent, per annum on the Preference shares and 4 per cent. per 
annum on the Ordinary shares, against 34 per cent. per annum on the 


The total capital of | Ordinary shares for the corresponding period last year. The balance carried 


forward is £4,586, against £2,878 last year. 


METROPOLITAN RAILWAY CO.— In their half-yearly report, the Directors 
state that the arrangements for the experimental electrical working of the 
line between Earl's Court and High-street, Kensington, are well advanced, 
and that the work will be completed in about nine months’ time. 


NATIONAL TELEPHONE OO. (LIMITED)..—Subject to final audit, the 
following dividends are recommended for the half-year to Dec. 31 last :— 
At the rate of 6 per cent. per annum, less tax, on the First and Second 
Preference shares ; at the rate of 5 per cent. per annum, less tax, on the 
Third Preference shares ; at the rate of 6 per cent. per annum, free of 
tax, on the Ordinary shares; carrying £50,000 to reserve and about 
£8,000 forward. The transfer books will be closed from 4th to 17th Feb. 


ST. JAMES AND PALL MALL ELECTRIC LIGHT CO. (LIMITED)— The 
Directors of this company recommend a dividend for the half-year ended 
Dec. 51 of 7s. 6d., together with a bonus of. 2s. per share on the Ordinary 
shares, making, with the interim, a dividend of 124 per cent., and a bonus 
of 2 per cent. for the year 1898. 

WATERLOO AND CITY RAILWAY CO.—The Directors recommend a divi- 
dend on the Ordinary stock at the rate of 3 per cent. per annum for the 
half-year ended Dec. 31. 

WESTERN AND BRAZILJAW TELEGRAPH OO. (LIMITED).—The numbers 
are published of the 190 Six рег Cent. debentures (series A and “ B") 
of this company, which have been drawn for payment at par on Feb, 2. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


TEA + век 8 Ino. m AGGREGATE. 

ende E ог Deo. ek Amount. — 

1869 £ £ £ £ 

“Birmingham Tramways. Jan. 21 | 5,2745 + 218|... T а 

Blackpool nd кыл die uc таа сыз 805 m 

Blackpool and Йе! gii agg! „ Б a | 8 
“Bristol Trams & Carriage „„ 20 | 2,579 + 198 ó, 7,642 + 432 
Ойу & South London Ву. „ 221138 + £8 4| 4419|+ 85 

over Corporation ..... | „ 21| 148 + 41 42. 7,655 a 
DublinUnited(Southern) „ 20 634 + 178] 3 1,750 + 554 
Liverpool Overhead Rly. „ 221,526 — 28 4 5,293 — 217 
Sheffield Tramways..... E 22|1,2214 ＋ 227 3 3,699 |+ 739 
*South Staffs. Trams... „ 20 679 4 45 3| 1766|- 19 


* Partiy electrical. 


ELECTRICAL COMPANIES’ SHARE LIST. 


ssENT| AMOUNT | LAST PREVIOUS Price RATE PER BUSINESS DONE 
Aucune, OF DIVI- NAME, WEEK'S PRICE | Wednesday, | CENT. DIVIDENDS DUR, DURING WEEK 
SHARE. | DEND. JAN, 18, Jan. 25, YIELDED. | ENDING JAN. 25. 
TELECRAPHS ж а. а. Hignes: Lows 
£124,400 100 4X  |"African Direct Telegraph 4% Mort. Deb. (red) 10) 04 10) 114 316 11 | January and July pA se 
25,000 10 ax Amazon Telegraph ...... S 3 4 3 4 — | х 2 — 
Kc Pac | 5% N Do. 5 per Cent. Debentures == ~. 91 9t 87 £2 56 6 | = ~ ap 
. ‚0 ЮЛЛА”. оздеш ⅛ iw mo ee 67 t9 67 69 á 711 Feb., May, Aug., Nov. 6° 
88,047, 220 Stock 80/0 - Preferred = a s a = vo a a «a m m| ~w as o 118} 119} 1'9} 1203 1 is е те 1204 119} 
£3,047,220| Stock 5/0 Do. Deferred „s= a a = a a m — 164 17} 164 17 — - 17 169 
180,000 10 3/0 Brazilian Submarine — 153 lt? 152 161 4 6 2 | Mar., June, Oct., Dec. 16} 1:8 
£76,000 100 5% |* Do. брег Cent. Debs. (2nd Series, 1906) — 119 114 110 114 4 7 9 | Juneand December "E es 
10,000,000; $100 $2 Commercial Cable Capital Stock 180 190 180 190 4 4 3 | Jan., Aper., July, Oot. 7 Ж 
£1,832,523| Stock 4% = Da 4 per Cent. Debenture Stock 103 105 101 108 815 8 | * M 1014 10 4 
16,000 10 8/0 Cuba Submarine Ordinary (Deferred) BP 104 Р} 103 613 4 | February and August 9; P 
6,000 10 10/2 Do. Preference 10 per Cen... ER 17 18 17 18 511 1 | * * #4 - 
12,981 b 2/0 Direct Spanish (Ordinary 7) 5 4 b 4 811 | April and October .. as e 
6,000 5 10/0 Do. 10 per Cent. Cumulative Preference 10 11 10 11 4 12 10 * ; s e 
450,000 50 44% Do. 44 per Cent. Debentures m = = — «= — = 104% 1077 1047 107% 4 4 1 | January and July . - 
60,710 20 8/0 Direct United States Cable 112 123 1! 12; 5 4 0 | Jan., Apr., July, Oct. 124 11 
£120,000 100 44% Direct West India Cable 44% Reg. Deb. (red) .... 102 105 102 105 46 9 E: * 
£1,000,000| Stock ЎА Eastern Ordinary... —.... (——— 4 174 179 174 179 818 8 | Jan., Apr., July, Oct. 78 1° 6} 
£1,295,000| Stock 334 Do. 983 per Cent. Pref. Stock ........... .. 103 103 103 106 8 6 0 " 10 1054 103 
61,432,208] Stock 4% Do. 4 per Cent. Mort. Debenture Stock (red.) 121 1?8 12% 12) 8 2 4 | May and November 127 125 
£89,900 100 5% |+ Do. брег Cent Debentures, 18 101 104 171 104 417 0 | February & August s * 
жы 15 ja 1 Do. Provisional Certificates (all paid) ...... 117 103 103 106 фә за В би 
А astern Extension с.о агаад о 17 13 174 18 817 9 | Jan., Apr., July, Oct. 17 
£520,000 | Stock УА Do. á per Cent. Debenture Stock 125 129 1:6 130 8 2 6 February & August T4 me 
£10,200 100 I% Do. 6p.c.(Austln.Gov.Sub.)Deb.190( (reg.) 99 103 99 103 АД? | January and July — - 
£64,400 100 bz Do... (Bean) оннар ре 5 „10 104 100 103 117 1 u = Y 
435,100 100 bz |*Eastern and S. African 5 p.c. Mor. Deb., 1900 (reg.) 93 103 99 163 417 1 " " 100] in. 
£46,500 100 5% FFC Neu: os eh habe F 10) 103 117 1 № e е т 
£800, 000 100 4% |" Do. 4% Mortgage Debentures, 19099 104 107 104 107 815 8 | February & August ee * 
4200, 000 25 47 Do. 4% Mauritius Sub. Debs. (red.) 1044 1077 1017 107% 815 2 | May and November * - 
180,227 10 19 Globe Telegraph and True „ 122 12} 12 13 8 13 10 | Jan., Ape., July, Oct 13 128 
180,042 10 6% Do. 6 per Cent. Preferen eee 163 174 163 171 3 9 7 " * 16] PN 
150,000 10 5/0 Great Northern of Copenhagen ........— ... T 284 294 284 294 8 710 | January, April, July à; 
4150,000 100 5% Do брег Cent. Debs., 1888 Issue Series ''B" 101 104 101 104 417 7 March & September 1114 - 
£97,800 100 41% Halifax & Bermuda Cable 44%ist Mort. Deb.(red).. 100 103 99 102 4 8 6 | June and December 99 
17,000 26 12/6 Indo-Ruropee = = SSS | 57 6) 57 6) 4 8 4 | May and November 59 58 
£100,000 100 6% * London Platino-Brazillan 6 per Cent. Debs., 1904 109 112 169 112 e a i March & September 5 on 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) ..... 104 107 1C4 107 814 9 | Juneand December os i 
11,889 8 4/0 % ˙¹ꝛm§ 09 ы аш ле Ub ED Ep ED. жа жа даай LN j 7 6} 7 5 6 8 | April and October.. P * 
8,881 2100 Cert 67 Submarine Cables Trust ai 2 „=... 184 139 136 141 46 2 " " - АР 
15,609 10 Ра West African Telegraph ы „ы ә» жее ев а» „аъ. T - = а 
4200,000 100 5% |" Do. ö per Cent. Debentures (red.) 10) 108 100 103 418 6 | March & September on = 
80,008 2% — West Coast of America s 4 1 1 КА z * 
4150, 000 100 4% * Do. 4perCent. Debent ure 102 105 102 10б 816 2 | June and December я 
88,821 10 1/6 West India and Panama ......1......—.—.. 1 2 18 14 » May and November 12 1{ 
84,668 10 6.0 Do. 6 per Cent. 1st Preference 104 1( 10} lu} BAL 7 " * 10 fe li 
4,069 10 6 0 Do. 6 per Cent. 2nd Preference .. = = =... ( 10 a 10 6 0 0 " " м in 
£80,000 100 5% |" Do. d per Cent. Debentures .—1—..1——.... 104 107 104 107 413 6 | January and July — * - 
64,269 15 5.0 Western and Brazilian Ordinary —~.....—... 12 123 12} 12 413 2 | May and November ee — 
88,199 7 3,9 Do. ö per Cent. Preferred Ordinary ........ 84 8 84 48 2 „ " — өз 
88,199 7 1/8 Do. Deferred Ordinary aiga a m m 44 4 14 en »" " * == 
£389,521 Stock ex |" DO 4 per Cent. Debenture Stock ........ 105 108 105 108 814 1 June and December на - 
1,168,000 | 81,000 7% Western Union 7% lst Mort. (Building) Bonds 1902 РА M 6 7 10 Feb., May, Aug., Nov. | es 
£158,100 109 6% » Do. ò per Cent. Sterling Bonds(red.) s=.. 98 103 98 103 5 16 6 ' March & September 97 | - 
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58,000 
4161,88 


SS 88883882 
888888 


= 


8888888888888 


s 
888888888 8888888888888 8888888888888 88888888888 


E 
oe 


£100, 0 0 
40,000 
27,500 

£i 260, 000 
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* Do. 2nd Debenture Stock (red.) 
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ELECTRICAL COMPANIES’ SHARE LIST. 


NAME. 


xn 


Chili Telephone (fully pad 
Consolidated Telephone on 75 Manufacturing 
Monte Мн Telephone 6 per Cent. Preference .. 


Do. e r Cent. Cumulative 186 Prei. а ode 
Do. 6% Cumulative 2nd Pre 
Do. Non-Cumulative 8rd Pref WW... 


b 
* Do. Debenture Stock 84% (red.) 
United River Plate 
t ‘Do. 5 per Cent. Debenture Stock (red.) 7 


ELECTRICITY SUPPLY COMPANIES. 


Bournemouth and Poole Electricity Supply Ord. 
Do. 44 per Cent. Cumulative a 
Charing Cross & Strand Electricity Supply Corp. — 
ро, 44 рег Cent. Preference .. .—- 
Chelsea Bioctricity Supply Ordina (ned) ——— 
Do. % Debenture Stock —  À 
"Chicago Edison 1st Mort. 5% 30 year Gold Bonda(red) 
City of London Elec. Lighting Ord. 40,001 to 90,000 
Do. Ordinary 90,001 to 100,000 ...... 2... — 
Do. 6% Cumulative Pref. 2 ‘sedan mas ass 
* Do. 6% Debenture Stock (red.) 
NI of London & Brush Prov. Ord. (1 to 30 ,000) 
E ‚001 to 40,000) 
Cumulative Preference! . ca dm vé - 
0 ouse Electric Lighting Supply Ord. 
Do. 7 per Cent. Preference ......—..——.. 
Касли and Ho Eee G 
Do. Hun. „ 
London Electric Supply Ordinary 2 rf: 
Do, Preference — —— жа 
Do. 4% Ist Mort. Deb..... os — 
2 . supply Ordinary — сн 
CCC W000 
Do. 107 ong Stock First Mortgage 
Electr! Ordinary == -— — = om oo n 
Oxford Electric Ordinargg ee eese 
Капа Electric 
River Plate Elec. Lt. &Tr'ct n, Lta.,t 757185 Mor. Deb 
pe id Electric Company of Montreal Shares ... 
* 4k lst Mort. Debs. Cor «е эз *^ ше єт аа = 
Bt. James and Pall Mall Electric Ordinary 
Do. 1 per Cent. Preference . ... EN 
* Do. r Cent. Debenture Stock (rod) 9 
Bouth Lo on Electric Supply Ordinary (£3 paid). 
Westminster Electric Suppiy Ordinary 


ELECTRIC MANUFACTURING, &o., COMPANIES, 

Brush Electrical Ingineer ing 
Do. 6 per Cent. Pref. Non-Cumulative — 
Do. 4% per Cent. Perpetual Debenture Stock 


-— — A— — 09 һа 


Callender's Cable Construction 1) (499 оо жа' калге ба 

Do. 447 1st Mort. Deb, (red - 

Castner-Keliner Alkali Co. (fully aid) PE, ee 

Chadburn's Ship Telegraph Ordinary ........... 

Do. 6 per Cent. Cumulative Pref. = = =.. 

A se and Co. (Nos. 1 to 32,098) .........,.. 
Do. 5% First Mort. Deb. (геа.) .... 

* . isi („A“ Shares) (£3 раі), 
ро. 47 Кз; Debenture Stock (red.).. 
Edmundson's Electric.Corporation Ord (fully paid) 
Electric Construction Co. (Limited) 

Do. 7 per Cent. Cumulative Pre 
Do. 4% First Mortgage Deb. (red.) 
Elmore's Patent Copper Depositing ..—...... 
"Do. T Works Ordinary 


*- — — — — 


8 C 3 
18 Mo rtgage Debent ure e (red.) . 
India Rub Guss Percha, &c., Works ....... 
4% First Mortgage а айын (red.) 
„Лазаро nstruction and Maintenance — -s — = 
ро. 5 per Cent. Bonds (red.) 1899 
Do. Manufacturing Ordinary .............. 
Dor. BZ 0m. o a LE amas a 
т aud Robinson оташагу 
Do. 


6% Cumulative Preference ......— 
іХ First Mort. Dns 


ELECTRIC RAILWAYS, TRAMWAYS, &o. 


Blackpool and Fleetwood Tramways ............ 
Bristol Tramways and Carriage M 
Bo. QE. ICON DIM К ue ы 
ро. 4% Debenture 
British Electric Traction Ordinary .............. 
Do, 8% Cum, Pref. (fully pd. ry £2.108. prm. pd.) 


Do. Perp. Deb. 
Buenos y res & Belgrano 6; / Cum. Pref. (E3 paid). 
Do. do, do. (fully paid) 
do. yA Дааа 
сизе London 8 S8 vu sus Sl i cee 


ne ше +» — шз —— |. -— шз 


Do. (48 PO 72222 
Оу and South London Railway Соп, Отау, . .— 
Do. Ordinary (84 pald) ус.» scot ed ea om boss 
Do. 6% Perpetual Preference ..1...~...~ 
Do. 4% Perpetual Debenture .. . —€— 
Imperial Tramways Ordinary (old £6 shares 
Do. 6% Preferenca ....... Pian Ch si am m em as 
Do: n 2422 243€ айша 
Do. 6% Preference . 
De IX DEDE Ф 
New General Traction 6% Cumulative Pref . 2 
Waterloo and Olty Ordinary __ — 


PREVIOUS · Price 
WEEK'SPRIOE | Wednesday, 
JAN. 13. | Jan. 925. 

33 2 81 
1ч % P Ye 
5} 6 53 6 
14 16 14 16 
p^ p^ 165 r^ 
Б b b 
99 192 99 105 
{ 1 + з 
4 Б} II Б} 
103 106 103 106 
12} 12 12} 18 
1 11 103 11 
11 12 ll 12 
6 64 6 6} 
8% 94 8} 9) 
118 115 113 115 
103 105 103 105 
22 24 23) 247 
21 23 21 24 
103 6 16h 1% 
125 1£0 125 1:0 
12} 184 12} 1383 
12 18 13 3 
144 154 144 154 
аа i 
1 0 
13 14 13 14 
71 8 7 si 
8 8 4 
6} 6 7 
102 104 102 101 
184 19} 19 10 
11$ 12} 12 13 
115 119 118 121 
17 18 17 18 
6 (à 6} 7 
B 14 
86 91 83 91 
150 155 16) 18) 
105 107 105 107 
17 18 17 18 
à 10 9 10 
3 §} 3 81 
13 17 154 16% 
d. d 2 
111 115 пі Tu 
101 104 101 104 
104 9h 10 
110 113 110 113 
1 1 1 18 
1 1 1 18 
1 1 1 11 
21 2 3 8 
91 98 94 99 
24 3 24 8 
4 5 4 5 
97 93 97 99 
5 54 5 6 
2} 24 21 2 
3 84 8 3} 
103 105 105 105 
H 1 4 
234 244 24 25 
18 19 183 1 
110 116 110 115 
21} 22] 21 93 
102 106 102 166 
87 41 37 41 
8} 9} Sr 9 
5} 6 b$ 6 
d 8] 8% 8} 
74 ei 71 
106 108 106 105 
21 22 23 21 
218 22 113 22 
181 183 ls — 13] 
120 121 120 121 
if^ OW 171 18! 
'8 134 135 14 
119 121 119 12 
23 Bh 22 3] 
3i 4l 57 4} 
100 105 165 10) 
9} 104 9} 104 
71 8; 74 Si 
£8 70 69 71 
34 4 3} 4 
144 154 144 163 
131 13i 113 185 
17} 18} 181 :8} 
154 log li} HT. 
118 119 118 119 
9 10 104 108 
14 16{ 14} 164 
ar 108 p ч, 
n 1 4 
108 111 108 111 
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DIVIDEND DUE. 


чт, ouo m 


February & August 


" "n 

LE] " 
June and December 
^ sis and October 


J - A and December 


February & August 
L] "n 


March 
June and December 
February & August 


January and July 
June and December 


March & September 
March & September 
January and July 


Mch. ,Juae Sept., Dec. 
Арги aud Ocvouox — 


June and Decembe: 
Marc 


April and October 
— & August 


J une and December 
March & September 


February & August 
June and December 


N ovember and May 


January and July .. 
February & August 


June and December 
Half-yearly ...... os 
January & July ... 
JUI, аса 

Ja zuary and July . & 


February 4 August 


Maroh & Se tember 
March and July.. 
January and July.. 
April and October - 
May and November 


June and December 
n ! 
January and July ; 
January and July .. 


May and November 
March & September 


n "u 
February & August 
J anuary and J vy 
June and December 


* In calculating the yield on thid sevurity, allownuce has been made for soorued interest, but not for redemption. 
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REMARKS" of Company or Authority 
| 


romoting Line. REMARKS. 


as Gauge, бү, am (nth, Devonport and Stoke | Suburban and district tramway. 
under the Light Railwayim wa Co. 
5 t an Ordeh Electric Traction Co. Order has been made by the Light Railway Commissioners. 
dalk — Blalhis district. 
UE DONIS [ made for an Ordemouth Tramways Co., Ltd.. Act has been passed authorising Corporation to acquire and work tramways 
Hartlepools „ шшс: ӨР ЖИЕ | | electrically. Notice to acquire in January Ist, 1900, has been given. 
Sr Ere this session. ‘shire Light (Electric) Rail- | Six miles on the overhead system. This Order has not yet been confirmed 


Bray— Glend 


Я on—Ci box-rail on wooden sleepiy Co. by the Board of Trade. 
Islingt № Thanet Light Railways | Order has been granted under the Light Railways Act (1896). 
London (Sou petric) Co. 


pe constructed and h Electric Traction Co. . . . 


T 
Wier M RT. made for an Ordetch and District Electric 
London (Wa his district. iction Co. 
and Baker ased to Company, dand Prestatyn Light Rail. | Application has been made for an Order under the Light Railways Act 
North Staffoi | у Со. (1896) for lines їп this district. 
ade under the Liglampton Corporation It is proposed to equip and work the town tramways electrically. 
ries ..... : 
Potte action with power lend Corporation.... . . . Application has been made for an Order under the Light Railways Act 
Stockwell— (1896) for lines in this district. 
d by the Light Rai Electric Traction Co Application has been made for an Order under the Light Railways Act 
West Hartle (1896) for lines in this district. 
made for an Ordi Electric Traction Co. Application has been made for an Order under the Light Railways Act 
шаа (1896) for lines in this district. 
under Light Railwaplens Corporation ............ Town Tramways. 


eing made by Parlit 


made for an Ord(shire Light Railway Co. ... | Application has been made for an Order under the Light Railways Act 
his district. (1896) for lines in this district, 


made for an Ordeport Town Council ......... 
this district. 7 
Locarn held by the Ligprland Corporation . . .. Bill now before Parliament. Trolley system, to be run from combined 
Order provisionally: lighting and tramway plant. Thirteen miles of tramway. 
Top ul an Ordjh Electric Traction Co. Town tramways in courae of reconstruction on overhead trolley. 
is district. | 
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Mr. Preece’s next birthday, falling about ten days from 
now, is giving rise to a multitude of Press rumours, more or 
less in the nature of guesses, but most of them substantially 
true, though mistaken in detail. It is not the fact that the 
Engineer-in-Chief and Electrician of the Post Office will be 
asked to remain in his present post ; and it is well known 
that he does not wish to remain there. All the same his 
services will not be lost to the Post Office, for the very 
sufficient reason that they cannot be dispensed with at this 
juncture. Mr. Preece is bound to quit his post, the Treasury 
having “no funds "—so the fiction runs—to pay the holder 
of any office after he has reached his sixty-fifth birthday ; but, 
by а still more pleasing fiction, a retiring officer may be em- 
ployed (and handsomely paid) under a different title, though 
his appointment has been vacated. It requires no gift of 
prophecy, therefore; to predict with tolerable confidence 
that the course contemplated in Mr. PmrrcE's case will 
be to retain him in some such capacity as advising 
electrical engineer to the PosruAsTER- GENERAL, but to 
allow him that freedom of action which a man of his 
eminence in the profession outside the Department may justly 
claim as an alternative to the complete severance of all official 
ties. Mr. PREECE's position in that case will remain virtually 
what it has been hitherto, but it will be, as the phrase goes, 
“a position of greater freedom." We hope to congratulate 
him on the arrangement, whatever it may be, and wish him 
many happy returns of the day. 

— 
Ax important principle is involved in the decision of the 
Court of Appeal to reverse Sir Francis JEUxE's decision of last 


April to the effect that the County of London and Brush Pro- 


vincial Electric Lighting Co. would have to remove the mains 


laid by them without the sanction of the Vestry of St. Mary, 
Battersea. It was stated in the Court of first instance that 
the Company had laid about 77ft. of mains, at a depth of 2ft., 
within the parish of Battersea, the whole of the work being 
carried out on a Sunday. All previous attempts to negotiate 
with the Vestry having failed, the Company had adopted this 
course as a last resource; but Sir Francis Jeune decided that. 
the act was illegal, and that the Company would have to 
remove the mains and pipes thus laid. The decision of the 
Master or Tae RoLLs and Lord Justices Клаву and VAUGHAN 
WirLiAMS on Monday, however, was to the effect that by thus. 
clandestinely laying pipes and mains the Compariy had in no 
way interfered with the statutory rights of the Vestry. One 
of their Lordships characterised the action of the Company as 
‘‘high-handed,” and regretted that he could not deprive them 
of any advantage they had gained by their “lawless conduct.” 
At the same time, their Lordships concurred in the opinion 
that, as the Vestry existed only for the public good, by its 
refusal to grant permission to the Company to lay its mains, 
when it might have granted such permission without any 
injury to the public, it had placed itself in the wrong. 
5 


Тне sagacity and mere worldly wisdom of local authorities 
is not brilliantly displayed in the conduct of the Batter- 
sea Vestry. In the first instance it refused a lump sum 
from the Company for granting the latter the way- leaves 
necessary for the proper conduct of its business; then it 
haggled over an annual payment, demanding the ridiculously 
large sum of £50 a year for the way-leave for less than 100ft. 
of main; finally, it has been told by the Court of Appeal that 
the Vestry's statutory rights have not been violated, and it 
will have to allow the mains to stay without being entitled 
to any payment whatever. Verbum sap. | 

Our correspondent in Japan sends us a number of interest- 
ing notes on the progress of electrical industry in the land of 
the chrysanthemum. These, together with a map of the 
electric supply stations in J apan, will be found on a later page 
in our issue this week. Few of our readers will regard this 
map without feelings of surprise, for it reveals the astonishing 
fact that there are no less than 44 public undertakings for the 
supply of electric light and power. Eleven of these are driven 
by water-power, of which there is abundance in many parts 


D 
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of the Japanese islands; the remainder being driven by steam. 
In addition to these public concerns, there is a very large 
unconsidered residue of private installations. 
— 

In another column we publish the complete text of Major 
CanpEw's report on the Southampton accident. The facts of 
the case were clear and uncontested : In a street box were a 
number of temporary joints in high and low-pressure cables, 
jumbled together in some confusion. The insulation of one 
of these joints was found to be defective, and a man was sent 
down to re-tape it. Everyone connected with the affair seems 
to have known that there were live high-pressure joints 
in the box, but it was thought that the defective joint was a 
low-pressure one. This was erroneous, and in consequence 
the unfortunate workman received a shock which killed him. 


— 

Аттноовн the deaths from electric shock in this country 
have not been very numerous, the majority of them would have 
been avoided if reasonable precautions had not been neglected. 
In some cases negligence on the part of the victims themselves 
has been the prime cause, while in others their superiors have 
not been entirely free, at any rate from moral blame. In 
commenting on the occurrence at the time of the inquest, we 
pointed out that there was no apparent reason why the high- 
pressure mains should not have been switched off, and we see 
that Major Carpew is of the same opinion. Even if the cables 
had not been seen to be tangled or crossed, and ‘if the joint 
to be re-taped had actually been a low-pressure one, it was 
running needless risk to work in the street-box while other 
temporary joints there were charged at high pressure. We feel 
bound to express the opinion that another has been added to the 
list of accidents which might easily have been avoided. 

CP NUS 

Major Слвреж, in his report, calls attention to the danger 
of high-pressure mains being mistaken for low-pressure ones, 
and suggests that the attention of manufacturers should be 
directed to this point. It would be interesting to hear some 
cable- manufacturers“ views on the matter. There would 
appear to be no difficulty in passing lead-covered cables through 
а thick red paint before sending them out, or in giving the 
compound, in which taped or braided cables are impregnated 
tl:e colour of a danger-signal. Such a step would, however, 
be worse than useless if the colour were liable to wear off or 
to don the customary suits of solemn black, and perhaps a 
better plan would be to give low-pressure cables a distinctive 
colour, say a bright green, wherever they were brought into 
proximity with high-pressure ones. The cost of this pigment 
would be small, and would hardly increase the price of the 
cable, but even were this not the case, money spent on ensur- 
ing the safety of employés is never money badly spent. 

— — . — 


Cable Interruption.— Date of Interruption. 
Para — Maranham Nov. 15. 1898 

Conduit Explosions.—Explosions have been occurring in the 
electric lighting conduits at Persignan (France), and the 
Mayor has decreed that the conduits are to be efficiently 
ventilated within three weeks. 

Lord Kelvin.—A weekly newspaper, called The Syren, in a 
short biographical sketch of Lord Kelvin, states that, “ by 
birth, he is an Irishman and a mathematician, for he first saw 
the light at Belfast, in 1824.” 


from Mr. F. J: Schuster for the same object. 


„The Coming Electric Railroad."—Under this title Prof. 
S. H. Short, of Cleveland, who is now in this country, has 
contributed to the Cosmopolitan a popularly-written article on 
electric railread traction in the United States. 

Institution of Mechanical Engineers.—The Institution of 
Mechanical Engineers has now definitely removed from its 
offices in Victoria-street to its magnificent new quarters at 
Storey's Gate, St. James's Park, Westminster, S.W. 


Royal Society.—At the meeting of the Royal Society yester- 
day the following Papers were down for reading :—‘‘ The 
Constitution of the Electric Spark," by Prof. A. Schuster, 
F.R.S., and G. Hemsalech ; and On the Effects of Strain on 
the Thermo-Electric Qualities of Metals,” by Dr. M. Maclean. 


The Post Office London-Birmingham Undergróund Telephone 
Cable. — We find that in our notice of this cable last week we 
were in error in stating that the whole of the cable is the 
British Insulated Wire Co.’s manufacture. We learn that a 
portion of the cable is being made for the Post Office by the 
Western Electric Company at their North Woolwich factory. 


Owens College.—At the last meeting of the Council the 
treasurer reported that a donation of £2,000 had been received 
from Captain Partington towards the cost of building the new 
physical laboratory. The treasurer also reported that he had 
received from Dr. E. Hopkinson a sum of £1,884, which had 
been contributed by the relatives of the late Dr. John 
Hopkinson for the erection of a wing of the laboratory to be 
devoted to electro-technical work, and a further sum of £50 
The generous 
gifts already received have enabled the Council to proceed 
with the building, but a large additional sum is required to 
enable them to complete and equip the laboratory. 


Applications of Ether Waves.—On Monday evening last, 
under the auspices of the Highbury Literary Association, a 
large audience of about 1,500 people assembled in Highbury 
Quadrant Church to hear a discourse by Dr. J. A. Fleming, 
F.R.S., on ‘ Applications of Ether Waves." The lecture 
was fully illustrated by experiments. After dealing with the 
elementary portions of the subject and describing the chief 
facts which indicate the existence of an optical ether, the lec- 
turer passed on to discuss the experiments of Hertz and the 
experimental production of electromagnetic waves. Experi- 
ments were conducted in the presence of the audience illus- 
trating the process of wireless telegraphy with ether waves. 
The audience expressed their hearty appreciation of the 
successful illustrations. 

An American Municipal Electrio Lighting Plant.—The 
municipalisation of electric light undertakings is coming to 
the fore in the United States. The Water Committee of 
Portland, Ore., have a clause in the new City Charter which 
provides for the completion of an electric light and water- 
power scheme by 1905. It is estimated that 160 н.р. could be 


‘obtained by utilising the natural flow of the city water from 


the high reservoirs to the low ones, at the water works. At 
present a sum of £16,000 is paid annually, for the city light- 
ing, to the Portland General Electric Co.; but the advocates 
of municipalisation are of opinion that the city lighting should 
not cost more than £10,000. There are 708 arc lamps of 
2,000 с.р. and 637 glow lamps at present in use in connection 
with the public lighting, and unless current can be contracted 
for at about 16s. per horse-power per annum it is intended to 
erect a municipal electrical system. 


The Institution of Electrical Engineers.—At the last meet- 
ing of the Institution of Electrical Engineers Dr. Silvanus P. 
Thompson, who presided, announced that the Council, acting 
upon the powers conferred upon it by the new Articles of 
Association, had elected an honorary member. Honorary 
members, he said, could only be elected one in each year. 
Under the old Articles of Association the choice of the Council 
was restricted, inasmuch as they could only elect as honorary 
members persons of distinction who were not in actual prac- 
tice as electrical engineers or electricians, all others being 
excluded. For two or three years past it had been the wish 
of the Council to do honour to the greatest living elec- 
trical engineer and electrician, viz., Lord Kelvin, by elect- 
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ing him as honorary member, but they had been debarred 
from doing so by the fact that the old ‘Article 18 forbade the 
election of one in actual practice. When the new articles 
were being drawn up in the summer and autumn of last year 
this article had been revised in order that they might have in 
the future a power from which they had been excluded in the 
past. The new article, therefore, contained no such restrivc- 
tion, and, coming into force on January Ist this year, the 
Council had naturally taken the earliest opportunity of nomi- 
nating Lord Kelvin for election as honorary member. It had 
communicated to Lord Kelvin its desire to elect him, and he 
had been good enough to say that he was flattered by the wish 
of the Council to put him into that position—the first under 
the new rules, and һе had intimated that he acceded to the 
wish of the Council, whereupon the Council had that evening 
elected him an honorary member of that Institution. 


The Fire Prevention Committee's Testing Station.—The new 
testing station of the British Fire Prevention Committee was 
opened on Tuesday last. The station consists of two private 
houses standing on their own ground, on one bank of the 
Regent's Canal, near Regent’s Park. The principal building 
will be used for committee rooms and laboratories, while in 
ihe gardens have been erected three large brick testing 
chambers ог huts for furnace tests of fire-resisting 
materials in large quantities. Near these huts there has been 
erected a water-gas generating plant, consisting of a small 
vertical boiler and gas producer, the gas from which is con- 
veyed direct through a large main and sluice valves to the 
huts, on the flame chamber floors of which it is burned at a 
number of nozzles. Immediately above the flame chamber is 
the testing chamber, communication with which, in each case, 
can be made electrically, from two Roberts - Austen elec- 
trical pyrometers, which have been erected in one of the 
laboratories. These pyrometers make photographic records 
of the temperature, and also indicate the momentary tem- 
perature by a spot of light on a direct reading scale. 
The primary objects of the Committee are: Firstly, to direct 
attention to the urgent need for increased protection of life 
and property from fire by the adoption of preventive measures ; 
secondly, to use its influence in every direction towards 
minimising the possibilities and dangers of fire; and thirdly, 
to undertake independent investigations and tests of materials, 
methods and appliances for fire resisting purposes. Thus it 
will be possible to obtain reliable records as to the merits of 
various materials. The tests will be of an independent 
character, carried out on scientific lines with reference to 
practical purposes. The reports of tests will state simply the 
bare facts of occurrences, with tables, diagrams and illustra- 
tions, and, it is stated, will on no account include expressions 
of opinion or any expression that might be read as comparison 
or criticism, The tests will be under the direction of an 
executive committee, presided over by Mr. E. O. Sachs, and 
including à number of names well known to the electrical 
engineering profession. 


The Measurement of Elasticity.—At a meeting of the Insti- 
tution of Junior Engineers, at the Westminster Palace Hotel, 
on Friday, January 27th, a lecture was given by Prof. Ewing 
on * Measurements of Elasticity." After a general account 
of what is meant by elasticity and elastic strain, the lecturer 
proceeded to define the various constants by which the 
elasticity of a material could be expressed. The ones usually 
measured were Young's modulus of elasticity, or the stretch 
modulus, and the modulus of rigidity, or the shear 
modulus. From these two the other constants could be 
inferred. In measuring Young's modulus the whole amount 
of elastic stretching in such a substance as wrought iron did not 
much exceed one one-thousandth of the original length. The 
determination of the modulus with any accuracy, therefore, 
required measurements of great refinement, except in the case 
of wire where long lengths could be dealt with. For 
experiments with long wires a simple scale and vernier, read- 
ing, say to hundredths of an inch, would suffice, but for short 
specimens such as were used in the testing machine, where the 
measurements were made on a length of eight inches or so, 
extensometers were required capable of reading at least to ten- 
thousandths and much preferably to fifty-thousandths of an 


inch. The lecturer showed several forms of an extensometer 
of his own invention which had been found convenient and 
accurate. This instrument is entirely self-contained and is 
attached to the piece under test by two set-screws at 
the ends of the length on which the observation of exten- 
sion is to be made. In its usual form for tension tests 
it reads to one fifty-thousandth of an inch, but in a 
special form designed for measuring the elastic compres- 
sion of short blocks, the readings are taken to 2 ¹eeeein. 
The lecturer next described the very imperfectly elastic con- 
dition into which iron or steel is thrown by straining beyond 
the ordinary limit of elasticity. Immediately after being over- 
strained and when the load is removed, the piece on being 
reloaded does not follow Hooke’s Law at all, and cannot be 
said to have any elastic limit. But as time passes the elas- 
ticity comes back, and after an interval of a few days in the 
case of wrought iron, or of many weeks in the case of steel, it 
is found that the material has practically perfect elasticity up 
to а limit which may be much higher than the initial elastic limit. 


Cosmopolitan Lamp Data.—Messrs. К. S. Hale and J. 8. 
Codman, in an article in the Electrical World for January 7th, 
have compiled a number of statistics of the lamp data of 
American and other important cities. . From a table in this 
article we gather that the distinction of having the greatest 
number of glowlamps per thousand inhabitants may be 
claimed by Boston, the number of lamps being 1,282. Next 
in order is New York, with 859 lamps per thousand inhabi- 
tants. Below we give the table referred to :— 


| Lamps, arcs and motors in [Lampe per 1,000 


16 c.p. equivalent. inhabitants. 
City. — — 
Central | Isolated Total. | Central Total. 
statione.| plants stations. 
Boston 500,000 418,000 | 198,000 616, 000 836 | 1,232 
New York ..... ,000 978, 740,000 1, 718,000 489 859 
Chicago ......... 515,000 | 765,000 1, 278,0 294 780 
Brooklyn ...... 261,000 ‚000 322,000 237 286 
Baltimore 188,000 | 36,000 000] 515 575. 
Philadelphia 566,000 | 122,000 | 488,000 282 375. 
St. Louis | 271,000 122,000 | 393,000; 413 | 600 
San Francisco... ‚ 209,000 | 22,000 | 231,000 598 660 
Buffalo | 85,500 | 40,000 | 125,500 228 555 
Rochester ...... | 175,000 | 9,000 | 184,000 982 |1,040 
Cincinnati ...... 173,000 | 28,000 475 551 
New Orleans ... 70,000 | 11,000 | 81,0 250 289 
Vienna 588,000 ре -—- 246 us 
Paris 365, 000 ж zè 185 NA 
Brussele ......... 48,000 20 е 90 5 
St. Petersburg.. 60,000 | 142,000 | 202,000 58 195 
Rome ............ 60,000 e " 127 s 
Berlin ..... ...... 298,400 178 
Hamburg ...... 83,900 154 
Breslau ......... 28,300 76 
Leipsic ......... 41,900 105 
Bremen 48,000 558 
London ......... 920,000 184 
Birmingham 36,600 2 75 
5 25,000 64 
Liverpool ...... 67,600 106 
Manchester...... 91,700 173 
Sheffield. 28,000 8⁵ 
Dublin 11.000 44 
Edinburgh...... 63,000 ZA2 
Glasgow ......... 59,000 72 
Brighton 43,000 я 355 


Wave Motion near a Theoretical Hertzian Oscillator.—In 
a Royal Society Paper, read January 19th, Prof. Karl Pearson 
and Miss Lee investigate the variations in the field round a 
theoretical Hertzian oscillator. The italics emphasise that a 
Maxwellian double point" of initial maximum moment 
+ El is understood, but as the actual oscillator has been 
shown by Bjerknes and others to give a damped wave train, 
the maximum moment is taken to run down with the time, 
and to oscillate between the limits + Ele P!. Hertz's own 
theory, adopted in most text-books, is considered insufficient 
because the actual oscillator has sensible extension and its 
wave train is not steady. The present Paper attempts to 
remove the latter objection only, and confines itself to a 
theoretical investigation of the damping of the wave train. 
A series of diagrams, to replace the well-known Hertzian 
diagrams, have been produced by Miss Lee, representing the 
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field for seven complete oscillations, and showing how the 
field for some 12 metres round the oscillator chosen gradually 
falls to roth of its maximum initial strength. Dealing 
next with the type of waves propagated, their velocities and 
their phases, the authors conclude that three waves of electro- 
magnetic force, instead of two, may be considered as sent 
out, viz., a wave of purely transverse electric force, a wave of 
electric force parallel to the axis, and a wave of magnetic 
force. The following summarises their remaining con- 
clusions. The velocities of these waves undergo remarkable 
changes in the neighbourhood of the oscillator, these changes 
extending to. distances gréater than those within which a 
great proportion of Hertz's interference experiments were 
made. The point of zero phase for both transverse and axial 
electric waves does not coincide with the centre of the oscil- 
lator, so that these waves appear to start from spheres of 
small but finite radius round the oscillator. A fourth wave 
dealt with by Hertz, namely, the wave of magnetic induction, 
does not, as he supposes, start with zero phase from the 
origin, but with a finite phase. The wave in the equatorial 
plane, largely relied upon by Hertz for his interference experi- 
ments ‘оѓ the first kind,“ is a compound of the waves of 
transverse and axial electric force, and has a much more com- 
plex series of velocity changes than Hertz appears to have 
realised. Hertz's experiments should be made at distances 
greater than 6 to 7 (A/27) from the centre of the oscillator. 
In Hertz's case this amounts to about 10 metres—a distance 
at which Hertz rather terminated than started his inter- 
ference experiments. Only at such a distance are the phase 
curves sensibly linear. 

The Telephone Service.—A series of three articles, published 
in The Times of January 20, 28 and 24, gives from the pen of 
“a correspondent " an admirable statement of the telephone 
question from the point of view of a supporter of the National 
Telephone Co. Although taking sides with the Company, 
and severely criticising the action and inaction of the Govern- 
ment since the inception of telephony in 1877-8, the historical 
facts are accurate and fairly complete. Starting with the 
formation and amalgamation of the Bell and Edison com- 
panies, and the initial blunder” of the Post Office in not 
acquiring the telephone patents in those early days, when it 
had the opportunity, the first article goes on to mention the 
famous law suit in which the telephone was declared a 
telegraph in 1880, and the policy pursued by the Government 
in granting licences and imposing restrictions, until the amal- 
gamation of the United Telephone Co. with its affiliated 
companies. It is stated that the difference between the 
aggregate valuations of the amalgamated companies and the 
actual construction cost was £1,280,768 in £4,565,027, and 
this figure has remained a constant quantity, while the 
capital invested at June 80 last stood at £6,264,260, and the 
Company had accumulated a reserve fund of £600,000. The 
second article commences with thé debate in the House of 
Commons in 1892 on the motion of Dr. Cameron in favour of 
the nationalisation of the telephone service, and the declara- 
tion of the Government of its intention to purchase the trunk 
lines. This is followed by copious extracts from the famous 
Treasury Minute, and an account is then given of the various 
developments up to the publication of Sheriff Jameson’s 
report on the Glasgow inquiry. In this article, it is stated, 
with regard to the inquiry by the Select Committee of the 
House of Commons in 1895, that 

It is a matter of common knowledgs, however, that the chairman 

submitted a report to the Committee condemning the granting of any 
municipal licences; but as Parliament was then on the eve of а dissolution, 
and the Committee were not unanimous, the report was withdrawn. 
It will be remembered that this Committee merely published 
the full minutes of the evidence taken, without presenting any 
report to Parliament. The last of the three articles deals 
with the “latest departure in Government policy," upon 
which it comments shrewdly. Of the statement made by 
Mr. Hanbury during the telephone debate on April 1, 1898, 
to the effect that the Company’s plant and system could be 
replaced for a little over two millions, it is said :— 

Upon what evidence Mr. Hanbury made this statement is not known, 
but one more incorrect or calculated in the mouth of a responsible 


Minister toinjure the Company is impossible toimagine. The best answer 
that can be given to Mr. Hanbury is that the Company has expended, in 


cash on its plant, machinery and system, upwards of £5,000,000, of . which 
amount the sum of nearly £2,500,000 has been spent since 1892, on the 
faith of the arrangements concluded with the Government, and with 
respect to which Mr. Preece stated before the Committee of 1895 that the 
Company was employing the best materials, was doing ita work in a way 
of which he approved, and that if the Post, Office took over the system in 
1911 it would (if the Company continued to do as they were doing) have a 
first-rate system with first-class materials and telephones. 

The formation of the 1898 Select Committee, and its report, 
are thoroughly criticised and the article is summed up by a 
list of the віх mistakes of the Post Office with regard to the 
telephone question, viz., its refusal to acquire the patents 
originally, its policy of impeding and harassing the companies 
during their, development, the favouring of unlimited compe- 
tition and failure of this policy, the acquisition of a portion 
only of the companies’ undertakings, the refusal of adequate 
powers for running lines, and finally its contemplation of a 
reversion to the old policy of obstruction “ coupled with an 
unfair competition." It should be mentioned that, in the 
course of the last article, it is stated that the Postmaster- 
General has given the Company notice that he does not intend 
to grant it any more wayleaves to carry its wires along rail- 
way lines, in any place where the Postmaster-General is, or 
is likely to be, in competition with the Company. The grant- 
ing of these wayleaves was, it is said, held out in the Treasury 
Minute of 1892, as one of the principal inducements to the 
Company to fall in with the policy of the Government and 
part with the trunk lines. | 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


. MONDAY, February 6th. 


SOCIETY OF ENGINEERS. 

7:80 p.m. Ordinary Meeting at the Royal United Service Institution, 
Whitehall, The President for the past year, Mr. W. W. Beau- 
mont, will present the premiums for Papers read during the year, 
after which Mr. John Corry Fell, the President elect, will deliver 
his Inaugural Address. 


TUESDAY, February 7th. 
RÖNTGEN SociETY. 


8 p.m. General meeting at 11, Chandos-street, Cavendish-square, W., 
when Mr. Wilson Noble will read a Paper on “ A Modified Form 
of Toepler}Mercury Pump." The President will then introduce 
discussion on The Röntgen Ray Photography of Soft Tissues,” 


WEDNESDAY, February sth. 
SOCIETY OF ARTS. 

8 p.m. Ordinary meeting. Paper to be read: Nernst’s Electric 
Lamp.” By James Swinburne. ` 

THURSDAY, February 9tb. - 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting, when the discussion on the follow- 
ing Papers will be continued :—(1) “ Rules for the Regulation of 
the Wiring of Premises for Connection to Public Supply Mains," 
by J. Pigg ; (2) “The Regulation of Wiring Rules," by C. H. 
Wordingham ; (3) “The Institution Wiring Rules,” by R. E. 
Crompton. Time permitting the following Paper will be read : 
* Electric Traction by Surface Contacta," by Miles Walker. 

SOCIETY OF ARTS. 

8 p.m. Adjourned Discussion on Mr. Dixon Н. Davies’ Paper “The 

Cost of Municipal Enterprise." 


FRIDAY, February 10th. 
PHYSICAL SOCIETY. 


5 p.m. Annual General Meeting in the Rooms of the Chemical 
Society, Burlington House, W. Address by the President. At 
the Ordinary Meeting which follows, a Paper on “ An Ampere- 
Meter and a Volt-Meter with a Long Scale,” by Benjamin Davies, 
will probably be read by Dr. Oliver Lodge. 

INSTITUTION OF MECHANICAL ENGINEERS. 

7:80 p.m. Annual General Meeting at the New Institution Building, 
Storey’s Gate, St. James’s Park. Among the Papers down for 
reading is one by H. G. V. Oldham, on “ Evaporative Condensers.” 

INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Students’ Meeting. Paper to be read, “ The Electrical Driving 

of Engineering Workshops,” by W. Middleton. 


J 


ROYAL INSTITUTION. 
9 p.m. Evening Discourse, "The Motion of a Perfect Liquid,” by 
Prof. H. S. Hele-Shaw. 


SATURDAY, February 1ith. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
2:30 p.m. Students’ visit to the Shoreditch Central Station, Coronete 
street, Shoreditch. Party limited to 20. 
ROYAL INSTITUTION. 
$ рт. Afternoon Lecture on The Mechanical Properties of Bodies,” 
by the Right Hon. Lord Rayleigh F.R.5. 
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NOTES ON THE TURIN INTERNATIONAL 
EXHIBITION. 


(BY OUR OWN CORRESPONDENT.) . 
(Concluded from page 41.) 


One of the novelties in Messrs. Ganz’s exhibit of dynamos 
and motors was a distributing system on the Ferraris-Arnó 
principle.“ This method was suggested by Prof. Ferraris a 
few months before his death, and it has been successfully 
worked out by his distinguished assistant Prof. Arno. 
Suppose an alternating current motor with four coils, A, A’, 
В, B', set at right angles and connected as shown in Fig. 8. 
If two alternating currents, differing 90deg. in phase, are sent 
ihrough them, as shown in the figure, a rotatory field ig 


Fic. 8. 


produced, and if the armature is given & definite polarity it 
will rotate at the same speed as the field. Now if the circuit 
BB’ be interrupted the motor will work as an alternating- 
current synchronous motor, and it will at the same time 
generate an E. M. F. at the terminal of the circuit B B', 
differing 90deg. in phase from the primary current in 
AA’. Once started, the motor, therefore, acts as a trans- 
former, the E.M.F. in the secondary B B' depending on the 
number of turns of the coils. With the aid of a stationary 
transformer (Fig. 9) this induced E.M.F. may be made two- 
phase, although the current in the main circuit is only single- 
phase. It is also possible to have three wires in the secondary 
circuit, as in Fig. 10, instead of two. This latter method of 


las 
TOO 
BD 


Fic. 9. 


connection is used especially for starting motors, with the 
aid of a third wire from one of the transformers. Messrs. 
Ganz had nine motors in various parts of the exhibition 
started on this principle. 

A 70 kilowatt three-phase dynamo, exhibited by the same 
firm, has some points of interest. The coils are stationary, 
and there are 10 revolving pole-pieces, five on each side of the 
armature. These are not placed opposite one another, but 
shifted at an angle of 24deg. By increasing this angle to 
36deg. the machine is made two-phase, and by placing the 
poles opposite to one another it generates single-phase alter- 
nating currents. Amongst other machinery of Messrs. Ganz's 
may be mentioned a 100 kilowatt three-phase transformer, 
several continuous and alternating-current motors (see Fig. 11), 


and portable, and an electric hammer. 


transformers.* The latter is said to work well, but it appears 
to me that there are too many mercury contacts. | ; 

Mechanical Applications of Electricity.—These were very 
numerous. The Officine of Savigliano exhibited a 5-ton elec- . 
tric crane, several electrically-driven drills, both stationary 
) Messrs. Larini Nathan 
and Co. showed а 15-ton crane, operated by three Belloni and 
Gadda motors, and the latter firm, as well as Messrs. Bri- 
oschi and Finzi, demonstrated the suitability of electric motors 
for driving light cotton and wool machinery. There were also 
several electrically-driven lathes exhibited by various Italian 
firms, and Messrs. Worthington’s pumps were also actuated 


‚Ьу electricity. The most important mechanical application of 


electricity, however, was an enormous turret with two powerful 


| with but two exceptions, of foreign make. 


guns, for the Italian Navy, which was moved entirely by elec- 
trical power. On the other hand, the exhibits under this 
heading which attracted most attention were, perhaps, the 
numerous electrical fans. 

Storage Battertes.—A large number of firms, chiefly Italian, 
had batteries of storage cells on view, these being, however, 
Thus the new 
Tudor pattern, and the Hagen, Elieson, and Blot batteries 
were represented. Ina cell exhibited by the Societá Cruto of 
Torino, made under Col. Pescetto’s patent, a paste is used, 
consisting of a mixture of lead oxides and a substance obtained 
by & reaction of sulphuric acid upon sugar. The latter is 
said to increase the. conductivity. In the Garassino cell, 
made by Messrs. Vandel, of Avigliana, the active material is 
spongy lead, obtained by the electrolysis of lead oxide, and 
mechanically compressed. | 


Fia. 10. 


Instruments.—Messrs. Siemens and Halske had a large 
number of measuring instruments in their exhibit. Among 
these were, on the one hand, voltmeters and ammeters of the 
moving coil pattern, and, on the other hand, wattmeters 
which were everything except dead-beat. The Siemens and 
Halske integrating meter is based on a similar principle to 
Lord Kelvin’s. A lever actuated by clockwork swings con- 
tinuously to and fro, and, when current is passing through 
the ammeter portion, this lever engages with the train of 
the registering wheels, the angle through which the first 
wheel of the train is rotated depending on the current. 
The Compagnie pour la Fabrication des Compteurs Elec- 
triques of Paris had meters of the Cantono-O’Keenan, 
Thomson and Duncan patterns, and Déri and Hummel meters 
were exhibited by Messrs. Ganz and Co. and the Allgemeine 
Electricitäts Gesellschaft respectively. Other exhibitors of 
voltmeters, ammeters and laboratory instruments were Messrs. 
Hartmann and Braun, the Weston Electrical Co., the Tecno- 
masio of Milan and Mr. Olivetti, of Ivrea, the instruments 
shown by the last-named having some points of novelty. Mr. 
Marconi exhibited his celebrated instruments in the Marine 
section, and performed successful experiments, and Prof. Rosa 
demonstrated how Herzian waves could be applied to syn- 
chronise clocks. 

Wire and Cable.—' There were only two exhibitors of insu- 
lated wire and cable, viz., Messrs. Pirelli and Co., of Milan, 
and Messrs. Tedeschi, of Torino. The former showed an 
interesting collection of all the materials and apparatus used 


and an apparatus for the automatic switching in and out of | in connection with the manufacture and laying of rubber 


* See also The Electrician, Vol. XL, p. 254.—[Ep. E.]. 


* See The Electrician, Vol. XL., pp. 574 and 392. —[Ep. E.] 
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cables, from a specimen of the Ficus Elastica to a complete 
outfit for the laying of submarine cables. Among their 
exhibits was an underground cable, submitted to a pressure of 
20,000 volts for the benefit of the visitors. 

Literature. —Messrs. Rosenberg and Selier, of Torino, pro- 
vided a collection of English, American, German, French, 
Italian, Spanish and Russian: books and journals relating to 
electricity. "These were placed at the disposal of the public, 
&nd were greatly appreciated. | 

Historical.—The electrical industry in Italy is only at its 
commencement, but there is no doubt that some of the most 
striking discoveries in the domain of electricity daring the 
present century are due to Italian workers. The bad political 
and economic conditions under which Italy has suffered, and 


— 


by their fellow countrymen, especially by those who are 
among the ranks of the workers. At the Turin Exhibition the 
early apparatus made by Volta, Galvani, Ferraris and Pacinotti 
were exhibited. -+ The famous controversy. between-Galvani and 
Volta was illustrated by the original apparatus. The early 
electric piles were to be seen, the cells in separate glasses 
devised later, and Volta’s electrometers, condensers, electro- - 
phorus, &c. All the rough apparatus made by Ferraris in 
1885 for demonstrating the principles of the rotatory field 
were also shown, and last, but not least, Pacinotti’s first con- 


tinuous-current dynamo of 1864, with the toothed armature 
which has been revived in modern machines. 
not only invent the ring armature; there are disc and drum 


Pacinotti did 


armatures to be seen ante-dating those of Siemens and 


Fic. 11.—Ganz THREE-PHASE MOTOR. 


is still suffering, and a certain contempt of the Latin races | Edison. It may not be generally known that Prof. Pacinotti 
for practical industries, have caused this country to be among | is still living, and is by no means an old man. He is Pro- 
the last nations to enjoy the benefits of these inventions. But | fessor of Physics at the Agricultural School at Pisa, and has 
yet such men as Ferraris and Pacinotti are highly esteemed | not of late been devoting attention to electrical subjects. 


— "TEES 


GLASGOW CORPORATION NEW ELECTRIC SUPPLY WORKS.—A STUDY IN EMERGENCY WORK. 


In view of the recent starting of the new electric supply 
works in Glasgow, a short history of the electrical enterprise 
of the second city might not be without interest to our 
readers, by way of preface to some account of the new works. 

The introduction of electric lighting into Glasgow was due 
io private enterprise, and dates from as far back as 1885, in 
which year the pioneers of the firm which is now known as 
Messrs. Mavor and Coulson (Limited) laid down a lighting 
plant consisting of some 200 н.р. About 1890, owing to the 
success of this undertaking, the same firm were induced to form 
& company and to secure premises in John-street, where they 
laid down а Ferranti alternating current plant, with which 
they supplied an extended district in the neighbourhood by 
means of overhead cables, the maximum output being some 
80 amperes, at 2,500 volts. By this time the Glasgow Cor- 
poration, seeing that the gas works were already municipal 
property, and that it would not be well to have a competitive 
lighting system, decided to buy up the private enterprise, and 
secured the Millar-street and the John-street stations as а 
going concern for £15,000. The Corporation immediately set 
to work to give a more extended supply. The site in Waterloo- 
street was secured, and a low tension three-wire system was 
laid down for private lighting, with & series system for the arc 
lighting. The supply was started in February, 1893, from the 
Waterloo-street station, and the plant then consisted of seven 
Willans units of a total of 1,400 to 1,500 н.р. for the incan- 
descent lighting, with four Brush arc lighter driven from two 
Easton, Anderson and Goolden engines for the street lamps, 
77 Brush lamps being erected at first, although the plant was 


arranged for 112. The mains laid down at first for the private 
lighting were entirely on the Kennedy bare copper system. 
The following year it was necessary to increase the station and 
two plants of 225 kilowatts each were laiddown. This neces- 
sitated the removal of the arc lighting plant to the disused 
station at John-street, where the Brush dynamos were run 
from the original engines. In the following year it was again 
found necessary to increase the plant, and two more units 
were laid down. Again, in 1896, another two similar plants 
had to be added, which last two completely filled up the avail- 
able space at Waterloo street. The increase of boiler plant, 
we might add, followed on the same lines as the engines, the 
original equipment consisting of five marine type boilers of 


‚800 н.р. each, another similar one being added in 1894, two 


Babcock- Wilcox, of 700 н.р.,іп 1895, and another of the same 
size in 1896, to complete the station. 
With this station full up, and no further scheme ready 


matured, the position of the Glasgow electricity supply under- 


taking began to enter upon the serious position in which it 
now finds itself, but which, from all appearances, it will very 
soon triumphantly emerge. In order to cope with the load at 
the peak there were put down, in the autumn of 1897, two 
large Tudor batteries, each of 2,000 ampere houra capacity, 
and capable of being discharged in an hour if necessary, one 
being placed about a mile west of the central station and the 
other about a mile to the east. 

In the autumn of 1897 Mr. Arnot, the Corporation electrical 
engineer, resigned, and the Council advertised for a successor 
who should not only act as a chief engineer, but should also 
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interference with the lighting, as during the peak it was neces- 


be capable of carrying out all the duties of a consulting engi- 
sary to run the whole of the station plant, and to discharge 


neer to the Corporation. 
Chamen, who was at that time with Messrs. Crompton and 


The choice fell upon Mr. W. A. 
the batteries at their full output, recharging them again as 
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Огалваоу New MUNICIPAL ELECTRIC SUrPLY Station. BALL AND WOOD ENGINE DIRECT-COUPLED TO WALKER DYNAMO IN TEMPORARY SHED, 
Co. as their chief engineer. Mr. Chamen took up his duties | the machines became available on the falling off of the load at 
early in 1898, and found the state of affairs such that any | night. It was not long before Mr. Chamen had his scheme 

fully matured and laid before the Council, who authorised 


extra strain at the station would cause more or less serious 
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him to forthwith push on with it. This scheme embodied a 
500- volt supply with 250 volts on the consumer’s terminals. 
Suitable sites for new generating plant were secured, one 
on the north side of the Clyde at Port Dundas, adjacent to the 
Forth and Clyde Canal, with convenient facilities for water 
and fuel; the other on the south side of the river, with suitable 
railway sidings. The site on the north side was the first to 
be considered, as the station on it was to relieve the overload 
on the existing Waterloo-street station. Mr. Chamen found 
that it would be impossible to get plant of his own selection 
erected to meet the following winter’s load, so he advertised 
for tenders for any plant of whatever sized units offerers 


TRENCH WITH Por IN Position AND LENGTH OF CAPL? * 
TO BE LAID 


might find most convenient, either new or second-hand, with 
the only stipulation that they were to be on the ground by the 
following August. As a result of this, the plant subsequently 
described in this article was offered and accepted by the Cor- 
poration. Unfortunately, however, owing to disputes in the 
building trades and other causes the foundations were not 
ready to receive the plant by the time specified, although the 
bulk of the plant was fairly well up to time as far as the 
delivery was concerned, and as & consequence the first engine 
was not got under steam till quite the end of the year. 


TRENCH RUNNING SOUTH FROM NEW Power STATION ; Four FEEDERS IN 
POSITION, AND THE FIFTH BEING LaID. 


Happily, Mr. Chamen had foreseen the possibility of some 
hitch occurring in the delivery of the plant, and soon after 
his arrival at Glasgow he refused to make any more coneec- 
tions to the mains, except under a signed agreement that the 
consumer should be cut off if at any time the exigencies of 
the demand demanded it, owing to too great a strain on the 
station. During the early part ‘of the present winter, by dint 
of running the plant at about 25 per cent. overload during the 
two hours of the peak, things were kept going in a very satis- 


—̃ — CN —— 


factory manner, and the voltage rarely fell much below the 
normal. Early in December last the demand increased to: 
such an extent that it was found necessary to disconnect 160 
of the recent consumers who had been connected under the 
agreement above referred to, although in a number of cases 
these consumers were reconnected during the daytime, and 
only disconnected during the peak. 

The new station is a handsome pile of buildings of red 
pressed bricks, relieved with red sandstone facings, erected on 
a site adjacent to the Port Dundas Canal. The canal will 
afford а cheap and easy method of delivery of fuel, removal of 
ashes, &c. , although at the same time, if it is found necessary, 
by the erection of a light swing bridge across the canal, the 
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CABLE ABOUT TO ВЕ DRAWN-IN FROM А DRUM, 


railway siding which runs along the opposite bank can easily 
be carried into the coal store. The station buildings consist 
of a central tower, in which is situated a suite of offices for 
the works manager, and also fully-equipped test rooms, &c., 
required for the proper working of the station. On either 
side of this central tower is a battery room, 77ft. long by 26ft. 
wide. Behind is the main machinery hall, 558 6. long by 
59ft. wide, and 80ft. high to the travelling crane rails. This 
is lined throughout with white glazed bricks. Parallel to this 


TEMPORARY SWITCHBOARD, 


and immediately behind is the boiler house, 558ft. long by 
81ft. wide, also lined with white enamelled bricks. The 
central chimney is 200ft. high by 11ft. diameter, and the two 
outer ones each 250ft. high by 18ft. diameter. To the rear of 
the boiler house is a coal store capable of accommodating 
upwards of 2,000 tons of fuel as a reserve stock, above which 
are coal tanks to contain the daily supplies as required. The 
canal extends along the whole length of this store, and the fuel 
can be discharged by an electrically-driven Temporley trans- 
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porter, direct from the barges into either the store or the 
supply tanks. The comfort of the employees has been care- 
fully considered in arranging the station, and numerous rooms 
are provided for the staff in each department, all being fitted 
with bath rooms and lavatories. The station buildings are 
designed to ultimately accommodate upwards of 80,000 1. H. P. of 
plant, but the present contracts now in progress are only for the 
central portion, consisting of the tower, the battery rooms, 
and the central third of the machinery hall, boiler room and 
fuel stores, &c. This portion will allow of some 10,000 1. k. p. 
of plant being erected. 

As the permanent buildings were not ready to receive the 
plant in time for this winter’s load, and as it was imperative 
that part of it should be running to assist the heavily over- 
loaded Waterloo-street station, a temporary wooden shed some 
80ft. long by 85ft. wide was erected over the permanent 
foundations to house the first instalment of some 2, 200 r.n.». 
of plant. The permanent boilers were putin and a galvanised 
iron shed was put up over them, and a temporary iron 
chimney 5ft. diameter by 100ft. high was erected on one side 
of the central chimney shaft. By this means, and by connect- 
ing up а few feeders to the central area of supply with a 
temporary switchboard, a considerable amount of: assistance 
has been rendered daily for the past few weeks to the Waterloo- 
street station during the top load. 


CALLENDER'S CABLE. 


SECTIONS OF THE TRIPLE CONCENTRIC MAINS. 


dynamo, with a capacity of 550 kilowatts at 500 to 600 volts. 
The set was supplied under contract with Messrs. Mavor and 
Coulson, of Glasgow. EN 

The remaining plant consists of two engines by the 
Mirilees, Watson and Yaryan Co., of Glasgow, of their new 
enclosed type. It comprises one 400 н.р. triple-expansion 
engine having cylinders 14in., 22in., and two 24in. diameter 
respectively, with a stroke 12in. and a speed of 380 revolutions 
per minute. There are four cranks at right angles. The other 
set consists of a 200 н.р. compound engine, with cylinders 
Н.Р. 14in. and 21in. diameter, with a 12in. stroke, running 
at 880 revolutions per minute, the two cranks being placed 
opposite each other. These engines are directly coupled to 
two shunt-wound two-pole Crompton dynamos, having. out- 
puts of 255 and 125 kilowatts respectively, at 500 to 600 
volts. The contract for these plants was with the engine 
builders. Both engines exhaust to one condensing plant of 
the same type as the American engine, supplied by Messrs. W. 
Н. Allen and Co. In all cases the air pumps are of Edwards's 
design, and the gearing is of Hollicks’s balance friction type. 

Two sets of balancing motor-dynamos have been supplied by 
the India Rubber, Gutta Percha and Telegraph Works Со. 
(Limited). Each set can be coupled to the three-wire system, 


B. I. W. CABLE. 


Weight = 45 tons per mile; Copper Section = 1 sy. In.; Scale, full size. 


The plant installed in this temporary shed is erected in its 
final position and on ita permanent foundations, and as soon 
as the main roof is on the shed will be removed. The plant 
comprises & vertical compound engine, made by the Ball and 
Wood Co., of New York, having cylinders 20}in. and 441in. 
diameter and 24in. stroke, with a speed of 150 revolutions per 
minute. The cylinders are fitted with Corliss valves. To 
each end of the shaft of this engine is coupled an eight-pole 
dynamo, made by the Walker Co. Each dynamo has an out- 
put of 800 kilowatts at 250 to 800 volts, but is capable of 
taking an overload of 50 per cent. The carbon brushes do 
not require adjustment between no load and 25 per cent. over- 
load. The field magnets are compound wound, so that the 
machines can be used as tramway generators when во 
required. A separate surface condenser having the air and 
circulating pumps driven by electric motors has been supplied 
by Messrs. W. H. Allen and Co., of Bedford. 

The next set consists of a vertical triple expansion condens- 
ing marine engine with condenser, the pumps being driven off 
the I.P. cylinder crosshead. The diameters of the cylinders 
are 17in., 253in., and 88in. respectively, with a 30in. stroke, 
running at a speed of 120 revolutions per minute. The 
governor is of the throttle type, and is fitted with suitable 
adjustment for varying the speed while running. This engine 
is coupled direct to а shunt-wound twelve-pole Schukert 


and each side of each set is capable of dealing with an output 
of 150 amperes at 280 to 800 volts at a speed of 650 revolutions 
per minute. The field-magnets are compound-wound, and all 
the necessary starting and regulating resistances have been 
provided by the makers. 

Two sets of boosters for charging the batteries have been 
provided by Messrs. Mavor and Coulson, of Glasgow. The 
motors are shunt wound, and take current from the ’bus bars 
at 500 to 600 volts, and the boosters have an output of 225 
amperes at 20 to 160 volts. They are separately excited at 250 
volts, and run at 850 revolutions per minute. The makers 
have supplied all the necessary starting and regulating 
resistances. 

A storage battery has been supplied by the Tudor Accumu- 
lator Co., and consists of 885 cells, arranged in two sets on the 
500 volt three-wire system. There are 25 pairs of regulating 
cells on each half battery. The capacity of the battery is 
1,100 ampere-houra, at a discharge of 150 amperes, and it can 
stand a maximum discharge rate of 250 amperes. 

The present switchboard is only of a temporary character, 
constructed by the station staff to meet the immediate require- 
ments, but tenders have been accepted for the permanent 
gear, which will be erected as soon as the permanent build- 
ings are completed, and the wooden shed removed. 

The steam and feed pipes consist of welded wrought 
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steel with flanges welded on solid. The valves are of the 

empler and Ranoe type. The feed pumps are only a 
Җешрогагу arrangement at present, and consist of a Wier's 
ron pump and a three-throw electrically-driven pump made 
by Messrs. Hayward-Tyler and Co., fitted with Hollicks's 
‘patent gear. The motor is run off either a 250 or 500-volt 
circuit, a further range of speed being obtainable by sliding 
the magnets along overa dummy armature, thus reducing the 
lines of force passing through the windings. ' 

At present only two boilers have been erected, these being 
of the Babcock and Wilcox type. Each has an evapora- 
tive duty of 15,000lb. of water per hour at 200lb. pressure. 
A superheater has also been fitted in the combustion cham- 
bers. The furnace firing is done by chain stokers driven by 
electric motors. 

. The feeders consist of triple concentric cables, lead-covered 
and laid in earthenware troughing, run in solid with bitumen. 
The conductors have positive (centre) 1 sq. in. sectional area 
of copper, negative (middle) 1 sq. in. section, neutral (outer) 
0'8 вд. in. section. The contract for these was divided between 
the British Insulated Wire Co., who have supplied their 
well-known paper insulated cables, and Callender’s Cable 
and Construction Co., who have supplied their extensively 
used fibre cables. The distributors are of the rame class 
as the feeders, and of sectional areas to suit the requirements, 
principally, however, of 0:15in. triple concentric. The most 
important work up the present time in the cable-laying 
department has been getting down the feeders from the new 
station to the present area of supply, во ав to take some of the 
load from Waterloo-street as soon as possible. The handling 
of these heavy feeders was a matter of great difficulty, and 
the generally accepted methods of cable laying have had to be 
greatly modified tu suit special local requirements. We may 
mention that, although the two firms who are supplying the 
cables do an enormous business of this kind, these feeders were 
the largest they have ever turned out. It is also worthy of 
note that the Corporation officials have themselves directed the 
laying of the cable with their own staff. 

It is intended to have a three-wire system with 500 volts 
across the outers, and the original three-wire 200-volt supply 
will be gradually changed to the higher pressure, i.e., 250 
volts. There are to be 19 feeders supplying from the new 
station on the north side at Port Dundas, and seven from the 
south-side station. These are to be completed within the next 
18 months, in accordance with the first portion of the whole 
scheme. The feeding points will average a quarter of a mile 
apart, and will feed a 0°15 sq. in. network of three wires; but 
where a larger demand will be required in the centre of the 
city a 0°25 sq. in. network will be laid. Arrangements have 
also been made for running extra feeders where required to 
feed midway between the present feeding points. 

At the points of distribution manholes are built in the foot- 
ways, and special fusing and disconnecting appliances are 
fitted in the boxes, so arranged that if a fault occurs on either 
the feeder or either one of the distributors the fuse in con- 
nection with the faulty cable will blow, and thus cut out the 
fault from the supply. These fuses are arranged so that they 
may be disconnected with the greatest facility and with no 
risk of short-circuiting, and special care has been used in the 


design of the arrangement to insure against electrolysis and 


from high voltage in manholes. The feeders are placed 
wherever possible at junctions of the main thoroughfares, and 
connections are made to distributor boxes at corners opposite 


the feeder manholes by means of a 0:25, 0'8, or 0:5 cables. 


drawn through cast-iron pipes under the roadways. Half- 
way between the feeding points a network connection is made 
between the two sides of the road by means of a 0:25 cross 
cable, entering at manhole built for this purpose, and 
arranged with special fittings for disconnecting purposes. 
This connection will. of course, be found a convenience in 
aiding the distribution in the event of its being necessary to 
disconnect any of the sections of the distributor between the 
feeding points, and will also be in readiness for the extra 
н which may be required between the present feeding 
points. 

The service cables are of concentric or triple concentric 


lead-covered lock coil armoured cable, covered with a semi- 
circular tile stamped ‘ Electricity," and the T-joint boxes 
are of an entirely new design, and so arranged that a con- 
nection can be made without interrupting the continuity of 
the distributor. 

Glasgow was the first city in the kingdom to adopt 
1 вд. in. triple concentric feeders, and owing to the size of 
the cables and the care with which they require handling, 
special appliances have been made for the purpose of drawing 
them into the trenches. The cables are delivered on drums 
in 110 and 125 yards length, and the cable is drawn off in 
these lengths over rollers placed at intervals of 6ft. in the 
trench. The troughs, which are either of iron or earthen- 
ware, are laid first for taking the full length of cable; the 
rollers, which are of wood with steel spindles and grooved, 
are fixed over the troughs by means of wooden standards, 
these being designed so as readily to keep in position. The 
drum is then mounted at one end of the cut, and a winch at 
the other, and the cable is drawn off the drum by means of 
а steel rope hawser worked from the winch. By this means’ 
the cable is drawn over the rollers to its full length, and is in 
exact position for lowering into the troughs. Wooden saddles 
are placed in the troughs, and a layer of pitch poured in to 


‘form a bed before the cable is let down into the trough. 


In about a month's time it is hoped to be able to start the 
arc lighting in connection with the Springburn electric car 
route. The Jamps, 106 in all, are suspended from the trolley 
poles along the route by suitable brackets, and they will be 
run in 10 series off 500 volts, the supply being taken from the 
triple concentric distributors already laid along the route. 
The circuits are controlled by means of switches and resist- 
ances fixed in the bases of the columns and some of the bases 
are also used as disconnecting and fusing points for the dis- 
tributors, the interiors being fitted with specially -designed 
connections for this purpose. Lead-covered paper and jute 
cables are drawn into 2in. cast-iron pipes, and into the bases 
of the colamns for the wiring of the circuits; and the connec- 
tions to the lamps are made by means of rubber cables drawn 
up inside the trolley poles. 

As most of our readers are doubtless aware from the adver- 
tisements that have recently been appearing in our columns, 
Mr. Chamen is at present asking contractors for tenders for 
further plant for next winter’s load. The plant at present 
being asked for comprises two 200 н.р. sets, two 400 н.р. 
sets, three ^ 1,100 н.р. sets, and two 2,200 н.р. sets, these 
two latter sets being capable of working up to 1,500 
and 8,000 :r.m.». respectively for two hours at. the peak. 
Contractors are to leave the Corporation the option, too, of 
ordering more of the larger sized units within a specified time 
if they so desire. This programme shows that Mr. Chamen 
means business, and intends to get the two new stations at 
work as soon as possible. 

In conclusion, we cordially tender Mr. Chamen our thanks 
for permitting us to publish these particulars, and also his 
chief assistant, Mr. William Lackie, the resident engineer, 
Mr. J. Christie, the head of the mains department, and Mr. 
J.C. A. Ward, for the assistance they have rendered us in 
furnishing us with information. | 


THE FATAL ACCIDENT AT SOUTHAMPTON. 


The following is the full text of Major Cardew's report 
on the fatal accident which occurred at Southampton on 
December 12th :— 

I have the honour to report that, as appointed by the Board of Trade, 
I held an inquiry on December 21st, into the cause of a fatal accident to 
Walter Day, a jointer in the emplyment of Mesers. W. T. Glover and Co., 
who are the contractors for the street work in connection with the exten- 
sion of the electric light supply at Southampton. The inquiry was held iu 
the Council Chamber at Southampton. The town clerk represented the 
Corporation of Southampton, who are the undertakers. Mr. J. D. Bassitt, 
solicitor, appeared for Messrs. Glover and Co. and for Mr. J. Brooking, 
their local superintendent. I attach my notes of the evidence given at the 
inquiry, and a transcript of notes taken iu shorthand, kindly forwarded to 
me by the town clerk, There does not appear to be any doubt as to the 
facts of the case, which are briefly as followa :— 

The Corporation, for the purpose of extending the area of their electric 
supply, are laying down a system of high-pressure mains to supply trans- 
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formers placed in street boxes, and also a system of low. pressure mains, to 
serve consumers from these transformers. The contractors for the street 
work are, for various reasons, behind time, and in order to carry out pro- 
mises made to intending consumere, who were waiting for the light, the Cor- 
poration unfortunately commenced to supply before the laying of the 
high-pressure mains was completed aud proper joints made. The mains 
were still in charge of the contractors, who had working parties engaged 
upon them at the time, while the arrangements for supply were naturally 
under the control of the engineer to the Corporation, a division of respon- 
sibility which in itself is likely to lead to mistake and danger. 

The high-pressure mains are concent rie lead-covered cables laid in earthen- 
ware ways, the outer conductor being connected with earth at the 
generating station, and the inner conductor being therefore charged to the 
full pressure (2,000 volts) from earth. The low-pressure mains are almost 
exactly similar in appearance to the bigh pressure, and are laid in similar 
“ways alongside of the high pressure, where {Беу follow the tame route. 
The separate lengths of main are to be connected together by means of 
cast-iron junction boxes, but, as these had not arrived, temporary comnec- 
tions had been made in three street boxes by means of pieces of single 
cable connecting the respective inner conductora and outer conductors, the 
joints being covered with india-rubber tape. In the box where the accident 
took place branch connections were made from the high-pressure mains to 
two street transformers, and the work had evidently been hurried, the 
ends of cables and connections crossing each other and presenting the 
appearance of a tangled mass. Besides the high-pressure mains, there were 
three low-pressure mains passing through the box. 

Between three and four p.m. on the 12th inst., a party of the contrac- 
tors' employés was engaged in passing rods through the cable ways in order 
to draw in cables in the upper portion of the High-street, and one of them, 
Henry Flux, by name, lifted the cover of the street box mentioned above 
in order to give notice when the end of the rod appeared. He saw spark- 
ing taking place between one of the cable ends and the side of the box, 
and pointed this out to Mr. Brooking, the superintendent, who got into 
the box and examined the fault, receiving & slight shock when he took 
hold of the insulating covering of the inner conductor. This was no doubt 
due to surface leakage. By hastily tracing out the faulty cable with his 
eye. he had come to the erroneous conclusion that it was a low-pressure 
cable, being misled by the confusion in the box, and, strangely enough, 
the shock he received confirmed his mistake. He therefore asked for 
some rubber strip to repair the fault, and, as there was none available, 
went to find the jointer who had made the joints, and instructed him to 
re-tape the joint. The electrical pressure was on at the time, although it 
could easily have been switched off at the generating station. Brooking 
was warned twice by Mr. Shepherd, the clerk of the works, to be careful, 
as the fault might be on a bigh-pressure main, but persisted that he had 
identified it to be low pressure. The jointer, Walter Day, went at once 
to the box, got into it, handled the cable carelessly, and received a fatal 
shock. He was at once dragged out by Brooking and Shepherd, who tried 
&rtificial respiration, and fetched a doctor, but life was extinct. 

This accident greatly resembles the recent fatal accident at Chelms- 
ford ; in both cases a temporary connection to the inner conductor of a 
concentric system of mains proved deficient in insulation, and in both 
cases the breakdown was the natural result of the very imperfect nature 
of the joint and of the use of single cable connections to the inner con- 
ductor. On several occasions I have pointed out the danger incurred by 
such connections, which, moreover, are expressly forbidden by the follow- 
ing conditions attached by the Board of Trade to its consent to the con- 
nection with earth of the outer conductors of the system in this and all 
similar cases, viz :— 

l. That the high-pressure mains, and any service lines in connection 
therewith, be concentric throughout. : 

2. That the outer conductor in all cases form a complete metal sheath- 
ing round the inner conductor. 

In the concentric system, as properly carried out, there are two earthed 
metallic shields surrounding the inner or charged conductor, and апу 
breakdown of the insulation of the latter must inevitably cause a short 
circuit, which will operate the safety fuses and cut off the pressure auto- 
matically. Even where the concentric arrangement of conductors is not 
carried out at the joints, as in my opinion it should be, a cast-iron joint 
box is always provided and thoroughly earthed on to the outer metallic 
protection of the main. If in any part of the circuit the insulating cover- 
ing alone ie relied upon for the safeguarding of the charged conductor the 
system at once loses its security and becomes decidedly more dangerous 
than one in which separately insulated conductora are used throughout. 
This is now fully recognised by all engineers of experience. 

There are two dangers disclosed by this inquiry against which the Board 
of Trade should provide in considering new proposals for supply at high 
pressure. "These are, first, the dauger that high-pressure mains may be 
brought into use for supply before they have been completely laid, pro- 
perly jointed, examined and tested, and while they are still in charge of 
other parties than the undertakers. Secondly, that high-pressure mains 
may be mistaken for low-pressure mains, passing through the same street 
box if the different mains are not readily distinguishable from each other. 

With regard to the first of these dangers, the Board of Trade Regula- 
tions certainly provide that (Regulation 10):—4A high pressure circuit 
shall not be brought iuto use uuless the insulation of every part thereof 
has withstood the continuous application, during one hour, of pressure 
exceeding the maximum pressure to which it is intended to be subjected 
in use, that is to say, in the case of every electric line a pressure twice the 
said maximum pressure, and in the case of every machine, device, or 
apparatus a pressure of 50 per cent. greater than the said maximum pres- 
sure. The undertakers shall duly record the results of each test. 

This test had not been carried out in this case. It would probably have 
at once developed the fault, but might not have done во, and I think it 
will be desirable to definitely forbid any attempt to supply at high pressure 


through unfinished mains and before the mains have been thoroughly 
examined and taken in charge by the undertakers. It is probable, aa 
stated by the engineer to the Corporation, that great pressure was brought 
to bear on him to induce him to commence supply on these mains against 
his better judgment. It should also be noted that Mr. Brooking stated 
that he protested against supply being commenced in the unfinished mains, 
but had yielded to an urgent request. I fear there is a distinct tendency 
in the case of electrical undertakings managed by municipalities to unduly 
press the engineers to start the works before they are properly complete, 
and it would strengthen the hands of *hese engineers if the Board of Trade 
distinctly forbid any makeshift arrangements. 

The second danger is one which has only lately arisen, but which 
certainly, in this case, has proved to be a very real one. It can, of course, 
easily be provided against, and the attention of the manufacturers will no 
doubt be directed to this point, which appeara to have been overlooked, 

To sum up, I am of opinion that Walter Day lost his life from electrio 
shock received while carrying out instructions given under a misapprehen- 
sion by his superior, whereby he was placed in a position of extreme 
danger ; that the high preesure mains from which the shock was received 
were not in a proper aud fit condition to be brought into use for purposes 
of supply ; and that the regulations and conditions imposed by the Board 
of Trade on the undertakers had not been complied with in the case of 
these maine. | 


THE INSTITUTION WIRING RULES.* 


BY R. E. CROMPTON. 


Nearly four years have elapsed since the Council decided that 
the Institution wiring rules should be revised. A Committee was 
then appointed to deal with the matter, and subsequently sat. 
throughout the greater portion of two sessions, with the result that 
the revised rules were issued in July, 1897. I have discussed these 
rules with several gentlemen who are competent to express an 
opinion on the matter, and I find the general feeling to be that the 
labours of our Committee were not misspent, and that the rules in 
their present form are, of all those now in existence, the best fitted 
to become the standard set accepted by all parties. 

My object, therefore, in writing this note is to try and promote 
the adoption of the Institution rules as the standard rules to be pre- 
scribed by consumers, insurance companies and municipal authori- 
ties, and to beworked by wiringcontractors. Of these four classes, the 
fire insurance companies are, of course, the most interested, as they 
act as pear of the safety of installations passed by them ; and it 
is to the gentlemen who act as inspectors and technical advisers to 
the insurance companies that I primarily address myself. The 
objects which the Committee had in view when framing the present 
rules were identical with those of the fire insurance companies, 
every principle laid down and every detail described having for its 
object the avoidance of fire risk. I say this advisedly, for although 
some few details were intended to prevent either danger to person 
from shock, or discontinuity of supply, yet even in guarding against 
these dangers we are indirectly guarding against fire risk also. At 
present there are issued by fire insurance companies several dis- 
tinct sets of rules, differing among themselves, indirectly in prin- 
ciple, but, mainly, in the size and carrying capacity allowed for the 
conductors and in small matters of dimension. In these respects I 
believe the Institution rules occupy a midway position—that is to 


say, they are more stringent than some and less so than others ; 


but all are dealing with the same questions of electrical supply and. 
with the same fire risks. Why, then, should this diversity in rules 

continue ? Is not this the time for us to invite insurance inspectors 
to appoint a committee to decide in what points the Institution 
rules can be improved, made more (or less) stringent, or added to, 
80 that they may be satisfactory to all, and may thus establish tbat 
uniformity which will undoubtedly result in simplifying the work 
of contractors, and which, therefore, assuredly in the end will give 
the consumer better value for his money ? The Committee through- 
out tried to place themselves in the position of fire insurance 
inspectors, and if I recollect aright, the rules in their draft condi- 
tion were sent out to a number of inspectors for their criticisms and 
remarks ; and all criticisms received were accepted and dealt with as 
far as was possible. If it is a fact that these rules differ in points 
which fire insurance inspectors consider vital, now is the 
time for these gentlemen to come forward and give us the 
opportunity of amendiog or supplementing them ; but I sincerely 
hope that this discussion will open the eyes of everyone to the 
desirability of uniformity, and to the great waste of time, and the 
annoyance to consumers and everyone concerned, that arise from 

the multiplicity of rules which at present exists. It has been said 
that the Institution rules cannot be enforced. It is true that the 
Institution as a body cannot enforce its rules, but in drawing them 
up it did the next best thing—it appointed, from amongst those of 

its members who were best qualified to deal with this matter, a 

committee to draw up a stt of rules which would be a guide to any 

consumer, and which could be adopted and enforced by any one 

having the requisite authority. In fact, all that is now required is, 

that wherever the words ‘‘should be" occur in the rules, the 

words must be should be substituted. 


* Paper read at the Institution of Electrical Engineers, Jan. 26, 1899. 
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THE COST OF MUNICIPAL ENTERPRISE. 


A Paper on ** The Cost of Municipal Enterprise” was read 
on Wednesday evening last, at the Society of Arts, by Mr. 
Dixon H. Davies, and was followed by a discussion—which 
was adjourned until Thursday next—presided over by th3 
Attorney-General, Sir Ricnan ? WEBSTER, who, in a masterly 
speech, disclosed the many mischievous features of municipal 
trading. Unfortunately, the general subject, the contents of 
the Paper, and most of the speeches, have a directly electrical 
interest, sufficient to justify our devoting considerable 
attention to them in this article. We say unfortunately, 
because we feel—and the facts brought out in the Paper 
strengthen our opinion—that, to a very large extent, 
electrical undertakings are being made the raw material, 
ав it were, for a number of crude experiments in speculative 
municipalisation. Thus, a mere fortuitous coincidence has 
invested these quasi-political phenomena with a strange and 
unwelcome interest for the electrical profession, who are com- 
pelled to see the arena of their activities made a playground 
for progressive politicians. In the early portion of his 
Paper, Mr. Davies deals with general facts and principles; 
among which he made the interesting statement that the 
aggregate debt of local authorities in the United Kingdom is 
now 252 millions sterling, a figure more than one-third of 
the national debt. In 20 years municipal liabilities have 
increased 120 per cent., a rise largely brought about by muni- 
cipal adventuring in trading concerns such as electricity works. 
As regards electrical undertakings Mr. Davies remarks :— 

But electricity is fast advancing into almost universal use for trade as 
well as private purposes. If the authorities retain possession of this 
industry and keep pace with the needs of the future, they will have to 
spend 100 millions where they have at present spent one. Surely such a 
vista of capital commitment should give pause to the counsels of those 


adventurous spirits who, with a vicarious enterprise, are s» ready to land 
the ratepayers in further trading risks. 
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Much more than the mere cost of municipal enterprise, 
however, occupied Mr. Daviks's attention; the latter portions 
of his Paper are a detailed criticism of its relations with com- 
mercial and other sections’ of the community, and attempt 
with considerable success to demonstrate the stagnating 
influence of bureaucratic municipal trading—that enemy of 
progress which Prince Biswanck stigmatised as the boa- 
constrictor, bureaucracy.” Arguing from the attitude of 
the Municipal Corporations Association towards electrical 
companies which seek powers to do business in competition 
with local authorities, Mr. Davies draws the following forcible 
and soundly logical deductions. The italics are our own :— 

Surely here we cee the municipal trader in his true colours. He does 
not wish to trade in the same way that any commercial man trades, facing 
difficulties as they come, contending with his rivals whomever they may 
be, adapting himself to new conditions, scrapping his existing plant as soon 
as it is superseded, and substituting more efficient plant, often at great 
sacrifice. Your municipal trader won't hear of scrapping superseded plant. 
He wants protection for the ratepayers’ trade. If science has shown that 
he is on the wrong lines, and has made an improvident investment, so 
much the worse for science, which must go to the wall before the necessi- 
ties of municipal trading. Science must wait until his machinery wears out. 
That will be quite time to introduce anything new. 

With every interest in keeping each municipal works in 
statu quo, and armed with absolute powers to extinguish 
rivalry, what inducement will there be for municipalities to 
adopt new methods or improved manufactures? Surely none. 
And in this fact the industrial sections of the electrical pro- 
fession—and in no less degree the more scientific sections 
also—may find food for painful reflection. Of what real 
advantage is it that the municipalisation mania creates а 
temporary demand for electrical manufactures, when the 
transient demand is to be followed by an era of stagnation 
and repression. If municipalities are to be permitted to 
acquire and hold electrical patent rights, as is proposed, 
what is to prevent them from doing so in order to strangle a 
possibly inconvenient new invention, just in the same way 
that no less than 104 local authorities are to-day in possession 
of electric lighting Orders, which they show no intention of 
putting to any practical use, but which, as Mr. Davies 
observes, ** have been taken for the dog-in-the-manger purpose 
of keeping companies out, and so have a directly retarding 
effect.” Yet this discreditable practice is one of the 
most favoured tactics of local authorities, and, we should 
have thought, sufficiently indicates the hostility towards 
real progress on the part of those who have adopted 
it. In fact, while the electrical profession, as such, would 
gladly welcome, and the industry would probably benefit 
greatly from, the municipalisation of electricity works on a 
{тее and open commercial basis, they cannot but be ultimately, 
and, indeed, speedily, injured to a serious extent by the bureau- 
cratic spirit of monopoly with which this class of enterprise 
is now being regarded by municipal authorities. We do not, 
of course, advocate unlimited competition, especially in the 
case of electric supply and tramway undertakings; but we 
deny in toto that anything in the nature of a monopoly of 
business is contemplated in the Electric Lighting Act, 1888, 
the following clause from which explicitly provides to the 
contrary :— 

The grant of authority to any undertakers to supply electricity within 

any area, whether by licence or Provisional Order, shall not in any way 
l. inder or restrict the granting of a licence or Order to the local authority 
or to any Company or peraon in the same area. 
This clause cannot be too widely quoted as an antidote to 
the rubbish many local authorities, and the newspapers that 
give voice to their opinions, are talking about the monopoly 
which the Electric Lighting Acts are falsely alleged to have 
conferred on these authorities. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer р’Агве.] 


A New String Interrupter.—The string interrupter has dis- 
tinct advantages over the hammer and the tuning fork, being 
more reliable and adjustable than the former, and more cheap 
and convenient than the latter. L. Arons describes a new 
form of string interrupter, which provides the additional 
advantage of altogether dispensing with electromagnets in the 
circuit, and thus eliminating the heavy inductances which 
make high frequencies so unmanageable. It consists of a 
copper wire which carries a current, and is by virtue of that 
current attracted by a bar magnet or a permanent magnet of 
the horseshoe pattern. This attraction interrupts the current 
and sets the wire vibrating in its natural period. The best 
arrangement consists of a stretched wire bearing at its centre 
a thin platinum wire dipping into mercury covered by a layer 
of water. The binding screws holding the wire are in metallic 
connection, so that the current divides at the platinum wire 
and proceeds in opposite directions to the two binding screws. 
A horseshoe magnet is fixed above the wire, one pole attract- 
ing one half and the other pole the other half. Since very 
short and thin wires can be used, frequencies of 800 or 1,000 
per second are easily attainable. The wire can be easily 
brought into a powerful magnetic field, and the loudness may 
thus be increased to a very high amount. 

{Arons, Wied. Ann., No. 13, 1898.] 


Visibility of Röntgen Nays.— E. Dorn proved some time ago 
that the ordinary eye is sensitive to Röntgen rays, although 
the impression obtained is always diffuse, even from a well- 
defined point, owing to the fact that the rays are not refracted, 
and thus impinge upon every part of the retina simultaneously. 
More recently, the same author has conducted some experi- 
ments with totally colour-blind persons. One of them saw 
the Röntgen rays as of an almost painful brilliance. He saw 
them as an elliptical ring, probably owing to the fact that the 
central rays were absorbed to a greater extent by the humours 
of the eye. Since the peripheral portions of the retina con- 
tain only rods, and no cones, it follows that the rods are 
sensitive to the Röntgen rays, а probability which is further 
supported by the fact that the cones are usually imperfectly 
developed in colour-blind eyes. None of the observers who 
saw the rays clearly could bring them to disappear altogether 
except at one spot, which corresponds to the entrance of the 
optic nerve, and is usually termed the blind spot. On repeat- 
ing the experiment with a lead plate containing a small hole 
held just in front of the eye, a single bright spot was seen, 
which disappeared on reaching the blind spot. So far as the 
experiments go, they show that the mechanism of perception 
for the Rónigen rays is practically identical with that for 
ordinary light. 


[Donx, Wied. Ann., No. 15, 1898.] 


New Form of Hertz Haperiments. Advances in the construc- 
tion of wave detectors are always welcome to the worker in 
the fascinating field of electric waves. J. Precht describes a 
detector for Hertzian waves which has several advantages, the 
most notable being its property of returning instantly to its 
normal state on the cessation of the waves. It consists, 
essentially, of a spark gap connected with the sections of an 
ordinary Hertzian resonator provided with a parabolic mirror. 
The spark gap is inserted in the circuit of an influence machine, 
which introduces the old principle of a relay. The anode is 
pointed, and the cathode blunt. The distance is so adjusted 
that a spark discharge is just unable to pass, and the only 
Indication of activity is a faint glow atthe anode. The adjust- 
ment is tested by breathing on the spark gap, which should 
at once lower the discharge potential, and produce a shower 
of sparks. This shower of sparks is also produced when the 
mirror receives electric waves from a distant source. After 
the waves have ceased, the glow sets in as before. It is not 
necessary to connect both the electrodes with the resonator. 
It suffices to connect the sections of the latter with two wires 
which nearly touch the cathode, so that secondary sparks can 
pass over to the latter. The waves are also indicated by the 
fall of the discharge potential as shown by an electrometer. 

(Precut, Wied. Ann., Nov. 15, 1898.] 
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Pyroelectricity.—J. and P. Curie, the discoverers of piezo- 
electricity, thought they could reduce all pyroelectric phe- 
nomena to piezo-electricity by taking into account the changes 
of volume accompanying all changes of temperature. The 
same view was held by Rontgen, and Riecke and Voigt 
thought they had proved it by their tourmaline experiments. 
Bat on going over the results again and repeating the experi- 


ments, W. Voigt has found that they were vitiated by erro- 


neous assumptions concerning the thermal dilatation of the 
tourmaline used. As а matter of fact, only about 80 per 
cent. of the pyroelectric charge of tourmaline crystals can be 
reduced to piezoelectric effects. The remaining 20 per cent. 
the author proposes to call the true pyroelectric charge. This 
result is more consistent with the theory which regards these 
phenomena as due to the dislocation of charged molecules. 
It is evident that a rise of temperature is capable of producing 
such a dislocation or change of orientation apart from a 
change of volume, if one of the crystallographic axes occupies 
a singular position with respect to the others. In all crystals 
where that is the case, as in tourmaline, tr ue pyroelectricity 
will be obtained. In all others, the pyroelectric charges are 
in reality piezoelectric. The author proposes to use a squeezed 
tourmaline crystal as a source of a standard quantity of 
electricity. 
[Voior, Wied. Ann., No. 13, 1898.] 


Magnetisation of Crystals.—The quantitative work of Konig 
and Stenger on the orientation of crystals in a magnetic field 
has completely verified the theory of crystalline magnetism 
laid down by Kelvin. But there are as yet only very few 
results available concerning the force with which a crystal 
tends to assume its position of equilibrium at different tem- 
peratures. Such an investigation, which has an important 
bearing upon our views concerning the nature of magnetisa- 
tion, has been carried out by A. Lutteroth. Faraday had 
found a general diminution of the couple with rise of tem- 
perature, the difference between the induction along the two 
horizontal axes decreasing as the temperature increased. 
This is not always strictly true. For it depends upon which 
axis is chosen as the axis of suspension. In all the crystals 
examined, both diamagnetic and paramagnetic, comprising a 
number of alums and hydrated sulphates, the difference of 
any two chief permeabilities changes in a linear manner with 
the temperature, but the change may be either positive or 
negative. If the crystals belong to an isomorphous group, 
the three temperature coefficients are in a constant proportion. 
In the sulphates of Ni, Co and Zn the temperature coefficient 
of the couple is positive or negative according as to whether 
the axis of greatest magnetisation is chosen for suspension, 
or the axis of medium magnetisation. 

[LuTrEROTH, Wied. Ann., No. 15, 1898.] 


. Dielectric Conduction.—In recent times we have learnt to 
bridge over the gulf between conductors and dielectrics, and 
have begun to consider every conductor as possessing а 
dielectric capacity and every dielectric as possessing a definite 
though small conductivity. Such conductivity can be placed 
in evidence by inserting large thin sheets of the dielectric 
between metallic conductors. W. Leick thus obtained a sheet 
of guttapercha showing only some 90 ohms resistance. Buta 
current through this dielectric was not found to obey Ohm’s 
law. The conductivity of the guttapercha steadily increased 
with the current strength. This might be due to several 
causes. It might be due to a polarisation of the dielectric by 
the weaker currents. But even a very rapid interruption of 
the current failed to reveal such a polarisation. It might also 
be due to the heating of the guttapercha by the stronger 
currents, since almost all dielectrics become more highly con- 
ducting on heating them. But measurements show this 
explanation to be entirely inadequate. When a telephone is 
introduced into the circuit the first snap on making the circuit 
is followed by several minor noises. Guttapercha and paraffin 
show no polarisation, but sulphur and collodion show it very 
strongly. 
[LEick, Wied, Ann., No. 13, 1898.) 


JAPANESE NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


Tokio, December 12, 1898. 
Electric Lighting.— Not inoluding a large number of isolated 
private plants, there are now about 44 public central electric 
lighting stations in Japan, 11 of which are driven by water 
power. The majority of these are in a flourishing condition, 
paying as much as from 10 to 15 per cent. dividends on their 
capital, and in the case of one water power plant as high as 
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25 per cent. dividend. The accompanying map shows the distri- 
bution of steam- power and water-power electric supply stations 
in the Japanese kingdom. One defect in Japanese electric light- 
ing is the lowering of the supply pressure: Owing to the high 
price of coal, the station engineers attempt to reduce the coal 
bill as much as possible by reducing the voltage of the line, 
which is carried out as far as customers will submit to. 
Amother defect is that, owing to the high rate of interest paid 
ſor capital, companies will not put aside capital in reserve 
plant, so that the stations have to be run on a small margin of 
plant. In the earlier days English machines, such as the 
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Victoria-Brush, the Hopkinson, and the Mordey alternator, 
were imported. Later on, however, American and German 
machines captured the market. Very little machinery of 
English make is now to be met with in new plants. American 
and German manufacturers are doing an extensive business. 


Train Lighting.—The lighting of railway trains on the 
Japanese lines is an important branch of electrical work. The 
„Stone system, as used in this country, is very commonly 
adopted, as is also a system in which an oil engine is placed in 
the brake van to drive thedynamo. The first.named of these is 
now undergoing trial on the Imperial Government Railway, 
and the second-named system has been adopted by the Sanyo 
Railway Co. It is stated that some of the railways are 
. making experiments with ordinary storage battery systems, 
but the results of these are not yet published. 


` Telegraphic Enterprise.—Quite an extensive telegraph system 
exists in Japan, comprising a large number of small villages, 
many having but few inhabitants. The number of lines between 
the principal towns and villages has greatly increased during 
the past few years. Last year an important telegraphic event 
was the laying of the submarine cable between Japan and 
Formosa, a distance of 868 knots. 
Japanese cable steamer ** Okinowa Maru." The cable has a 
seven strand copper core weighing 180lb. per knot, and has a 
capacity of 400 “ kana,” or signals, per minute. This service 
having proved insufficient, the laying of another cable is now 
projected. ö 


The Telephone. Telephone exchanges now exist at Tokio, 
Osaka, Kobe, Yokohama and Kioto, that at Tokio having no less 
than 4,500 subscribers. Exchanges are shortly to be estab- 
lished at Nagoya and Bakan, while several more are projected. 
A long distance line connects Tokio and Kobe, a distance of 376 
miles, the line communicating at intermediate points with Yoko- 
hama, Nagoya, Kioto and Osaka. The line has a complete 
metallic circuit. The exchanges and subscribers have recently 
had old Gower-Bell instruments replaced with either solid 
back or Delville instruments. The subscribers’ connections 
with the central are largely made through lead-covered under- 
ground wires. 

Electric Power Transmission.—Electrical power transmission 
is the most important branch of electrical engineering in Japan. 
Mountainous as the country is, it is very easy to obtain power 
for generating electrical energy. A typical installation is to 
be found in Kioto, where water is conducted through several 
miles of canal from the famous Lake Biwa. An aggregate 
of 3,000 н.р. is brought from the lake to the power-house, 
and is used for lighting, traction, spinning, weaviug and 
various small industries such as clock making, &c. Another 
installation is at Ashio Mine, and was installed by Messrs. 
Siemens and Halske, and is used for pumping, winding and 
the locomotion about the mines. A dozen or more mines in 
the neighbourhood are working by electricity and quite as 
many аге in course of construction. The application of 
electric power to the driving of workshops and factories is 
also very popular in Japan. New overhead travellers are 
mostly driven by electricity, as, for example, in the Osaka 
Arsenal, in the Kawasaki Dockyard and in the Imperial Steel 
Works. Considering the enormous amount of water power 
available, and the fact that in Japan one ton of coal costs 
from 20s. to 80s., the rapid growth of electric transmission is 
easily accounted for. 

Electric Traction.—In regard to electric traction, Japan is 
“ still in its cradle.” There are only six tramways, including 
the three lines now under construction, and one of these six 
is run in connection with a mining undertaking. The reason 
is that the local authorities find it either dangerous to 
have such rapid transit in their narrow streets, or object 
to the unsightliness of the overhead trolley lines, while both 
the conduit and accumulator systems are expensive. The 
future of electric traction is very hopeful, not only within 
the towns, but also in suburban districts, especially where 
water power is available. It is reported that an American, 
named C. T. Yerkes, is forming a syndicate, with a capital of 
$10,000,000, for the purpose of covering Japan with a net- 
work of trolley lines ; but the rumour is not credited in Tokio. 


This was laid by the 
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THE REGULATION OF WIRING RULES.* 


BY C. H. WORDINGHAM. 


The question of the conditions necessary to be attained in order 
to provide for safety from fire and reliability in the utilisation of 
electrical energy for various purposes has attracted a very large 
amount of attention from the earliest days of the industry, and 
numerous sets of rules and regulations have been promulgated from 
time to time. Many different authorities have taken upon them- 
selves to issue these rules, and, inasmuch as there are various con- 
flicting interests in an installation of electric light or power, and as 
each authority is determined to abide by its own particular rules, 
the difficulties of the wiring contractor are many and great. In 
consequence of this, and for other reasons, there is, at the present 
time, a very widely diffused feeling that there should be some 
definite standard set of rules by which everyone will agree to 
be bound. There is an essential difference between the rules 
necessary to secure efficient and safe wiring, and those equally 
necessary, to secure a satisfactory utilisation of the public 
supply. The former will, practically speaking, be independent of 
the system ofsupply. The latter will vary greatly with the nature 
of the distribution adopted by the supply company, and also to 
some extent with local conditions. This fact has not been suffi- 
ciently generally recognised. It appears possible, and, undoubtedly, 
most desirable, to draw up a set of regulations of universal applica- 
tion ; but во far as the public supply authorities’ regulations are 
concerned, it will be necessary either to draw up a single model set 
of regulations which can be modified for every particular case, or 
several standard sets of regulations to suit different systems of 
supply which might possibly meet with general acceptance. The 
former would probably be the more likely to meet with success. 

It is important to consider, when framing regulations, what power 
exists to enforce them. This point was fully discussed by the 
author in a paper read at the 1896 Convention of the Municipal 
Electrical Association.t It was then shown that the power given 
in the Electric Lighting Acts is extremely unsatisfactory, and does 
not by any means give the undertakers a sufficiently strong hand to 
deal effectively with wiring contractors, and the course adopted by 
Glasgow was advocated by the author for imitation by other towns. 
Since then the same powers have been sought and obtained by 
Manchester, and there should be no difficulty in similar powers 
being obtained in all cases where municipal authorities are the 
undertakers. The course referred to is to obtain a special Act to 
make the regulations in question. It might be somewhat difficult 
for existing companies to obtain similar powers, but the experiment 
would be well worth trying. 

To consider first the question of wiring regulations, properly so 
called. There are several excellent sets of rules in everyday use, 
but the author ventures to think that those issued by this Insti- 
tution are the best that have yet been produced. They are the 
outcome of the most careful deliberation, and no one rule was 
drawn up until it had been most thoroughly discussed by men 
actually engaged in the work affected. Indeed, it may be said 
without any hesitation that these rules represent the unbiased 
opinion of electrical engineers at the present time as to the best 
means of securing safety from fire and efficient utilisation of 
energy. It is greatly to be regretted, however, that no matter 
how good the rules may be, they, in the existing state of things, 
can only be suggestions, and when individuals have drawn up other 
regulations which they have found to work well in practice, and 
with the details of which they are thoroughly acquainted, they are 
extremely loth to adopt suggestions." The only possible way in 
which uniformity can be attained is by first of all thoroughly 
thrashing out the whole question at one or more meetings, in 
which all the parties interested are adequately represented. When 
this has been done it should be possible finally to decide upon a set 
of rules which will cover the whole of the points raised in the dis- 
cussion, and then, if every person will abide loyally by the decision 
arrived at, the desired result will be attained ; but it is futile to 
hope for this unless persons will sink their own individual prefer- 
ences, and it may be their own amour propre. 

It is not the author's object in this Paper to enter into the 
question of particular regulations. He had the honour of forming 
one of the committee that drew up the Institution rules; but a 
few words may not be out of place on the general question of 
enforcing rules when made and agreed upon. There is, in the 
author's opinion, great necessity at the present time for the proper 
supervision of fittings used in connection with electric lighting and 
motive power. By fittings it is intended to imply such apparatus 
as fuses, switches, ceiling roses, wall sockets, lampholders, &c., 
not ornamental electroliera, brackets, &c., which are after all only 


* Abstract of a Paper read at the Institution of Electrical Engineers, 
ап, 26 1899. 

t See Proceedings Municipal Electrical Association, p. 50: “ The control 
by Municipal Authorities of consuming devices, and the wiring connecting 
them to mains." [The Electrician, Vol, XXXVII., p. 282.—Ep. B.] 
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metallic casing for wiring. Quite recently the author has intro- 
duced into Manchester a system of testing and registration of such 
fittings." It has only been in operation for a few weeks, but the 
results are eminently satisfactory. It is found that all makers of 
repute welcome the action taken, that they are anxious to submit 
samples, and that they see the value of the certificates and the 
advantages of the official recognition of their wares. At the same 
time wiring contractors derive great convenience from being no 
longer in doubt as to what fittings will or will not pass inspection, 
and further, consumers have the satisfaction of knowing that the 
apparatus fixed on their premises has been certified by an unbiased 
authority. 

It has long been the practice to test and stamp fittings intended 
to be used in connection with the supply of water, but, so far as 
the author is aware, no attempt has hitherto been made to apply 
this system to electrical fittings. The ‘treatment necessary in the 
two cases differs materially, for whereas in an ordinary house but 
few water taps are required the same house would require a large 
number of electrical fittings, hence it is not possible to attempt 
actually to test and certify every individual fittipg. 'The course 
adopted by the author, therefore, is to require manufacturers to 
submit in duplicate samples of the fittings they propose to supply 
in Manchester. One of the duplicate samples is then subjected to 
certain tests, and if it fail to pass, the two samples are returned to 
the manufacturer ; if, on the contrary, it conformed to the regu- 
lations, the second sample is kept for reference, so that it may be 
seen by any contractor or consumer, and a certificate is issued 
stating that the article may be used. This certificate remains in 
force for one year, but may be renewed from year to year without 
further tests, It would be tedious to enter into all the regulations 
affecting this registration. The author will be happy to forward a 
copy of the rules to any member desiring to have it. The author 
was led to take the step in question very largely in consequence of 
the extreme difficulty, amounting almost to an impossibility, which 
exists in defining the conditions necessary in such articles as 
switches and fuses to ensure safety. This fact was very strongly 
impressed upon the members of the Institution Committee when 
drawing up the wiring rules, and at the author's suggestion it was 
thought that instead of specifying a given length of break, height 
of cover, &., it would be far в to specify certain condi- 
tions which a given fitting should fulfil. | 

In Manchester the tests specified for a fuse are that when duly 
fitted up with its cover in position and connected to mains giving 
the pressure for which it is intended it shall break the circuit when 
those mains are short circuited through it with a fuse wire corres- 
ponding to its rated capacity, placed between its contacts, In 
carrying out these tests the fuse is tested in three positions, 
namely : (1) with the base horizontal; (2) with the base in a ver- 
tical plane, the fuse wire being horizontal; (3) with the base in & 
vertical plane, the fuse wire being vertical. For switches the con- 
ditions specified are that a switch when used in the ordinary manner 
shall be capable of breaking a current 50 per cent. in excess of 
that for which it is rated at a pressure 50 per cent. in excess of 
that at which it is intended to work. In addition to these tests 
there are other tests to insure that the parts are properly propor- 
tioned to prevent heating. The better class of fittings are found to 
conform to these tests with ease, and, therefore, on this score there 
can be no objection to them. 

Consulting engineers are in a much stronger position than under- 
takers not possessing special powers, because the contractor work- 
ing under their supervision is working to a definite specification 
under which large powers are given to the engineer. In the 
author's opinion it would & considerable boon to consulting 
engineers, and would tend greatly to uniformity in practice, if some 
central authority—which, seeing that the Board of Trade is pro- 
bably out of the question, should certainly be this Institution— 
were to undertake the testing of fittings in & somewhat similar 
manner to that adopted for local work by the author. It should 
not be a matter of extreme difficulty to establish a small testing 
station for the purpose, and it could readily be made self-support- 
ing, for manufacturers would doubtless be prepared to pay a 
substantial fee for the testing and registration of their fittings if 
e certificates issued carried the weight of the Institution behind 
them. 

The author is aware that fittings are not the only things demand- 
ing attention. There is the question of the best kind of insulation 
to employ for the conductors and the best kind of casing, but these 
matters are fully dealt with in the Institution rules, which are so 
drawn as to admit every existing system the efficiency of which has 
been demonstrated in practical work. We may therefore leave the 
subject of wiring regulations, and pass on to that of regulations 
make by undertakers for the efficient supply of energy to the 
installations of consumers connected to their mains. 

The most widely employed system of distribution at the present 
time is the multiple wire, and perhaps the more important sub- 
division of this is that in which continuous current is distributed. 


* [See The Electrician, Vol. XLI., р. 746.—Ep. E.) 


Now, for multiple wire distribution it is essential that the balancing 
of the circuits should be good, It may be said that the three-wire 
system will be the most widely , and, therefore, contractors 
should be required to divide their installations into two approxi- 
mately equal circuits when a oertain demand is exceeded. In 
Manchester this limit has been fixed at a low figure—namely, 12} 
kilowatts—but the author ventures to think that the resulta 
attained by proper balancing entirely justify the slight inoon- 
venience which may be said to be experienced in consequence 
by the contractor. As a matter of fact, this inconvenience with 
modern good wiring is not great, for it has become the practice, in 
any case, to limit greatly the number of lamps on a single circuit, 
Therefore, in practice the only hardship is the provision of two 
small main switches and fuses instead of one large one. Again, in 
order to secure efficient balancing it is important that, as far as 
possible, all motors should be supplied from the two outer con- 
ductors. For this reason the author has required in Manchester 
that all motors exceeding 2} kilowatts shall be wound for 400 volte. 
In every system of distribution, whether two-wire or multiple 
wire, it is important to guard against sudden rushes of current, 
and, therefore, it is important to draw up rules with regard to the 
gradual starting of motors. This involves special switch-gear and 
interlocking arrangements between switches, but the difficulties 
are such as can be readily overcome. In the case of large photo- 
graphic or stage aro lamps, it is necessary to take similar pre- 
cautions, and, of course, in the case also of charging batteries or 
working electric furnaces. 

Another important point which will require different treatment 
according to the system of supply is iu connection with the earth- 
ing of one of the conductors- In the case of a continuous-current 
supply on the multiple wire system of distribution, it does not 
appear to the author desirable to allow any portion of the con- 
sumers' wiring to be directly connected to earth, whether the middle 
conductor of the system be insulated or not. There is much to be 
said in favour of the middle eonduotor being earthed at the central 
station and something against it, but the reasons against earthing 
one conductor of the consumer's installation are extremely cogent, 
the most important being that, although on the whole the balancing 
on the network may be extremely good, there must of necessity in 
some streets be a considerable local want of balancing causing heavy 
currents to flow through the middle wire. If then there be two 
consumers separated by a few hundred yards, both having one 
conductor earthed, and if there be a heavy current flowing down 
the middle wire and causing a fall of potential of several volts 
along that wire there will then be currents set up in the earth from 
the earth conductor of one consumer to that of the other, and the 
result may be serious electrolytic troubles, worse in fact than 
might arise from an improperly bonded tramway return. This 
reason alone appears sufficient to the author to preclude a system 
of wiring which requires the earthing of one conductor in a 
consumer's installation. The same objection does not apply with 
equal force if the distribution be effected by means of alternating 
currents, though in this case trouble may be anticipated if an 
earth return be used on the local telephone service. The author 
desires it to be understood that it is on these grounds alone that he 
deprecates an earth return system of wiring ; for isolated installa- 
tions there is much to recommend it, and also in cases in which the 
system of supply is a high pressure one, and each consumer is 
supplied from his own alternating current transformer. 

From what has been said it will be seen that the regulations com- 
prised in this second group are of a totally different nature from 
wiring regulations proper, and the contention that they cannot be 
made absolutely uniform will probably be thought justified. The 
matter has received the attention of the Municipal Electrical 
Association for some time past, and a committee of their Council is 
at the present time drawing up a model set of rules for the use of 
municipal stations. It is greatly to be desired, however, that a 
general set of rules acceptable also to the engineers to companies 
should be decided upon. 


Electric Power Transmission in California.—From an avail- 
able head of 1,825ft. in a waterfall on the Kaweah river, 
about 29 miles east of Visalia, Cal., it is proposed to obtain 
about 1,800 electrical horse-power, and transmit this over a 
distance of 40 miles to a number of towns in the neighbour- 
hood. The transmission will be by means of overhead lines 
worked at 17,300 volts at the station end; but ultimately, 
when the load is increased, the voltage will be raised to 
84,600 volts. The power will be utilised chiefly for pumping 
purposes in connection with irrigation, and special tangential 
impulse wheels have been devised for the hydraulic installa- 
tion, which is under an exceptionally high head. The con- 
veyance of the water from the river to the penstock will 
necessitate six miles of open flume and a short rock tunnel. 
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THE ACTION OF MAGNETISED ELECTRODES UPON 
ELECTRICAL DISCHARGE PHENOMENA IN 
RAREFIED GASES.* 


[PRELIMINARY NOTE. | 
BY C. E. 8. PHILLIPS. 


The experiments herein described were undertaken in order toascer- 
tain what would be the action of strongly magnetised electrodes upon 
electrical discharge phenomena in rarefied gases, and especially upon 
the charged residual gas, when all external stimulation had ceased. 
For this purpose an apparatus was constructed, as shown in Fig. 1, 
consisting of a soda-glass bulb, B, open at both ends for the purpose 
of inserting the pointed soft iron electrodes, Е, and Ez, and with 
the leading tube L attached for connection to a sprengel air-pump. 
No precaution was taken to keep mercury vapour out of the bulb B 
during the experiments. Each electrode had a screw thread of 
suitable pitch cut upon it, in order that the brass cups C, and C,, 
when screwed into position and sealed with cement to the glass, 
might serve to keep the electrodes central, to reduce the pos- 
sibility of their rushing together under the influence of strong 
magnetic forces, and to seal air-tight the two ends of the bulb. 
The poles of a large electro-magnet, M, M, were insulated from the 
electrodes by means of two thin glass sheets, G, Gz. A discharge 
from the secondary of an induction coil or other suitable source, 
could then be passed through the bulb, the exhaustion varied and 
tho electrodes magnetised at pleasure. 


Results. 


A pressure was obtained within the bulb, such that cathode rays 
began to be freely emitted by the negative electrode, and from the 
screw thread cut upon it there came a helix of rays which gave rise 
to the appearance of golden-green rings of fluorescence upon the 
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inner surface of the glass vessel B. When the electrodes were 
magnetised these green rings twisted somewhat and moved forward, 
the direction of rotation dependipg upon the polarity of the magnet 
emitting the rays. It has already been noticedt that an external 
magnet, placed behind the negative electrode will cause rotation of 
the green fluorescence upon the walls of an exhausted tube, and 
that the direction of motion is opposite to what it would be in the 
саве of a wire placed at right angles to the axis of the magnet, and 
in which а current flowed away from the pole. In the above experi- 
ment, the rotation was only partial but agreed in direction with the 
results of other observers. 

The bending forward of the rays is evidently dependent upon 
their partial rotation, because, on reversing the polarity of the 


magnet emitting them, the direction of their rotation was also: 


reversed, and the bending forward still occurred. That a positively 
charged body, moving in a definite direction sets up magnetic 
whirls in planes transverse to its patb, is generally accepted, the 
whole effect, indeed, being treated as a current flowing in the same 
direction ; and it seems only logical to conclude that were the body 
negatively charged, its motion would give rise to effects similar to 
those accompanying a flow of current in the opposite direction. 
From this we should expect cathode rays to behave towards a 
magnet just as would & wire carrying a current in the opposite 
direction to that in which the charged particles, constituting the 
rays, are supposed to be móving—a view which is borne out 
by experiment. The pressure was then still furtner lowered, until 
a Jin. spark from a 10in. Apps induction coil was only just able to 
start the glow. Under these conditions irregular green patches 
flickered upon the inner surface of the glass ; but when the elec- 
trodes were oppositely magnetised these green flecks immediately 
. vanished, and, the resistance of the residual gas within the bulb 
- becoming smaller, a hazy blue cloud formed between the points. 
‘ Owing to the ever varying charges upon the inner surface of the 
bulb and upon the electrodes themselves, it could not be ascer- 
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tained whether this blue cloud tended to assume a definite 
geometrical form or not. It was found, however, that, after a 
strong stimulation of the bulb had taken place and then been 
stopped, the electrodes meanwhile remaining unmagnetised, on 
exciting the magnet, а luminous ring suddenly appeared within the 
bulb, between the pointed ends of the electrodes, and in a plane at 
right angles to the direction of the magnetic lines of force. The 
ring shone brightly for a moment, when the magnet circuit was 
„made, and it was more sharply defined at high exhaustions: 
becoming, in fact, hazy and indefinite, if the pressure within the 
bulb was slightly increased. 

On the other hand, the rarefaction must not be carried too far, 
for it is necessary, in order to obtain this luminous effect, that the 
residual gas within the bulb should be very generally stimulated 
by the passage of the discharge. The following combinations were 
then tried :—After stimulation, both the leading wires attached to 
the electrodes were removed from the secondary of the induction 
coil, and (a) insulated, (b) joined together and insulated, (c) joined 
together and connected to earth, (d) one insulated and the other 
connected to earth. In all these cases the ring formed equally 
well when the pointed ends of the electrodes were oppositely 
magnetised. On the other hand, as long as the points were made 
either both N or both S, no ring could be obtained. 

In another experiment, after the exhaustion had been carried 
somewhat further and the bulb strongly stimulated, & second ring 
flashed out momentarily when the magnet circuit was completed ; 
it formed concentrically with the smaller and more permanent ring, 
and appeared to be situated upon the inner surface of the glass bulb. 

Observations as to the actual mode of formation of what I ven- 
ture to call the primary ring, t. e., the smaller one of the two, could 
at this stage of exhaustion be conveniently made. It appeared to 
emanate originally as a bright stream from between the electrodes, 
and then to curl rapidly round the magnetic axis, that portion 
most distant from the electrodes gaining upon the rest, ultimately 
disengaging the tail of the stream from between the points, and 
thus forming an equatorial circle of light within the bulb. The 
ring then spread out and became somewhat wider and less well 
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defined, and as it gradually died away the glow seemed to be rotat- 
ing more and more slowly until at last it flickered and vanished. 

It appears, in fact, that this luminous ring spins between the 
electrodes from the moment it forms under the action of 
the magnet, the high initial velocity with whicb, in that case, 
it must be set in motion tending to keep it rotating, even 
after the magnetic lines have reached a maximum. The gradual 
expansion of the ring, which begins to take place immediately 
it has formed, may, according to this view, be due partly to 
centrifugal force, and also partly to the attraction exerted by an 
electrostatic charge residing upon the inner surface of the glass 
walls of the bulb. It is significant, too, that when the ring had 
all but disappeared, the sudden turning off of the magnet slightly 
revived the luminosity. At the instant the ring formed, the glass 
walls of the bulb became charged so strongly that a spark could, in 
some cases, be seen to pass between the outer surface of the glass 
and the brass cups C,, C, attached respectively to either electrode. 
It should be noticed that the ring is generally very sensitive to 
variations in the charge upon the glass walls, and that touching the 
bulb at various places with the fingers produces vigorous move- 
ments of the glow within. In a bulb, the diameter of which was 
about 3in., the ring threaded itself on to either of the electrodes 
E, or E,, when the centre of the bulb was electrically connected to 
the cups C, and C, respectively. 

When only one electrode was magnetised, after the bulb had been 
stimulated, the rotation of the glow was more easily seen, owing to 
the formation 'around the magnetised electrode of a wide, spiral- 
shaped luminous cloud which was apparently rotating as it became 
more and more dim, and it was then noticed that the direction of 
rotation could be reversed by reversing the polarity of the mag- 
netised electrode. No change in the effect was observed when the 
connections to the bulb were reversed. 

The form of the electrodes was next varied, but the effects pro- 
duced were mainly the same. With a pointed cathode and a con- 
cave anode the ring formed as usual, but it was observed that 
whenever these relations were reversed no ring could be obtained. 
Indeed, having first of all stimulated the bulb with the concave 
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electrode negative, it was not only impossible to obtain a ring on 
magnetising the electrodes, but even when the connections were 
reversed still no ring would form until after repeated or prolonged 
stimulation of the bulb. Neither did a ring form when the eleo- 
trodes were magnetised so that like poles faced each other—a 
similar result to that already observed with pointed electrodes. It 
may be worth recording that when pointed electrodes were 
employed, the ring formed equally well, whether the bulb was 
stimulated by means of a Tesla oscillator, an induction coil, or a 
Wimshurat influence machine. 

Finally, experiments were made with external magnetised elec- 
trodes, the exhausted bulb being shaped as shown in Fig. 2. In 
this case, of course, the discharge was oscillatory, and consequently 
the effects were not very directly comparable to those already 
described. At a low pressure, however, and when the bulb was 
filled with a green glow, on disconnecting the induction coil and 
magnetising the electrodes, a flash of white light was observed 
within the tube and irregular green splashes momentarily made 
their appearance upon the glass. 

In conclusion, I desire to offer my thanks to Dr. Silvanus P. 
Thompson, F. R. C. S., for kindly permitting me to use the Tesla 
apparatus at his laboratory, and for the interest he has taken in 
the progress of these experiments. 


TRANSFORMER DESIGN.* 


BY F. W. CARTER, B.A. 


In designing transformers it is usual to assume values for cer- 
tain of the quantities which occur, and to determine the details 
of the transformer to suit the prescribed values of these quantities. 
Thus, the maximum induction to which the iron is subject, the 
proportions, or even the size of the cross-section of the 
magnetic circuit, the resistance of the coils, and the maxi- 
mum current-density in them, are often assumed. It is 
not, however, necessary to give prescribed values to these 
quantitiee, and, in fact, in practice the effect of changes in the 
assumed quantities is tried, and the best transformer is really 
arrived at by a method of trial and error. Any such method is, 
however, tedious and imperfect in the case of a machine in which 
there are so many quantities that may be varied, and the present 
Paper is intended principally to determine, once for all, the best 
conditions of proportion and distribution of waste of power, in order 
to obtain as little loss of energy as possible. The transformer may 
be made to satisfy these conditions by the method of trial and 
error, by successive approximation, or by any other method, but as 
the analysis indicates a perfectly direct method of obtaining the 
transformer to satisfy the outside conditions, and to give minimum 
waste of energy with materials of given quality—a method, ‘oo, 
which will present no difficulty to a tolerable arithmetician—the 
author has shewn, in detail, how to obtain the particulars of such a 
transformer. 

The assumptions on which the work is based are :— 

1. That the hysteresis loss is given by Steinmetz formula, i.e., 
that it varies as the volume of iron, as the frequency, and as some 
power of the maximum induction. (The jth power is generally 
taken, but the results are worked out for a general index in an 
appendix ) 

2. That the eddy-current loss varies as the volume of iron, as the 
square of the frequency, as the square of the thickness of the 
core plates, and as the square of the maximum induction. 

3. That the ohmic loss varies as the resistance of the coils, and 
as the square of the current in them. 

The author considers these assumptions fully justified by experi- 
ment, at any rate for such inductions as occur in this sort of work. 

The first result arrived at may be stated thus :—Given the core 
of a transformer, the number of turns of wire in the coils required 
to make the loss of energy a minimum, is such as to make the 
ohmic loss equal to 0 8 times the hysteresis loss, together with the 
eddy current loss. This is shown to be true whether the load is 
constant or variable, provided that, in the latter case, we under- 
stand by a loss the time average of that loas. The effects of various 
other distributions of loss are discussed in the course of the Paper, 
and it is shown that if the above relation is not satisfied we can 
always improve the efliciency of the transformer without altering 
the cost by satifyingit. Thus, it is concluded that this distribution 
of waste energy should be attained wherever possible. A general 
expression for the number of convolutions of wire to satisfy this 
condition when the core is given is now obtained, further details 
being given later on. 

The author now points out and proves that the waste of power 
can be made practically as small as we please by increasing the 
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size of the transformer, and concludes that some JJ) 88 is neces- 
sary to limit the size. He, therefore, in the following sections, 
prescribes the maximum current density to be used, in order to 
limit the size of the transformer. It is then shewn generally how 
to determine the size and particulars of a transformer to have the 
aforementioned distribution of losses when the proportions of the 
core are given. 

The author now attacks the problem of finding the best propor- 
tions to give to the core, in order to make the waste as small as 
possible. The conclusions arrived at are perfectly definite, for it 
is shewn that, in the case of a shell transformer, if a, b, c, l, be 

а b c 
as indicated in Fig. 1, to a first approximation, 9:714 5977 
This approximation neglects eddy-current losses, and assumes that 
the hysteresis loss varies as the jth power of the induction. The 
effect of eddy-current loss makes it necessary to increase b and | 
slightly in the same proportion, and, if anything, to very slightly 
decrease a and c. The amount of the correction depends on the 
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amount of the eddy-current losses, that is, on the thickness of the 
core plates. The effect of assuming а general index in Steinmetz 
formula is investigated in au appendix, and it is shown that in 
general 1 = т b, and а — 2c, whilst the ratio of b to c—depending on the 
index and on the eddy-current losses—is something greater than 
one, probably always between 1'1 and 1^5. 

The same investigation for a core transformer gives, to the same 
approximation, 1 


ox 28 


where 1, a, b, c now refer to the quantities so marked in Fig. 2. 

The corrections to be apptied are the same as fora shell trans- 
former. General expressions are given to determine the size of 
the transformer having these proportions and satisfying the con- 
dition of best distribution of losses. 

The details of the direct method of design to satisfy the fore- 
going conditions are now gone into, and, as it is the all-day efficiency 
that is to be made as great as possible, it is first shown how to 
determine the time average of the losses from the load-time-curve 
—supposed approximately known. The author thus obtains the 
particulars of the transformer in terms of known quantities, depend- 
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ing on the quality of the iron, the conditions of load, the amount 
of insulation, and the external conditions of voltage, frequency, 
&c. A comparison is then made of transformers, designed accord- 
ing to the foregoing methods with some actual transformers, the 
same constants as obtain in the actual transformers being, wherever 
possib'e, used. As was to be expected, there is always a saving of 
waste onergy, sometimes at the cost of an increase in the amount 
of ігор, and sometimes requiring a decrease. 

Some appendices are added in which the chief part of the mathe- 
matics is developed in general terms, and certain points bearing on 
the subject are gone into. The chief of the latter is a discussioa of 
the best thickness of the core plates, in which itis shewn, that if the 
shape and outside size of the core is given, together with the 
total flux of magnetic induction, and the thickness of core-plate- 
insulation, there is а certain thickness of plate which makes the 
iron loss à minimum. An equation is obtained giving this thick- 
ness, and it is found, on substituting ordinary values for the 
quantities involved, that the thickness of the plates is less than is 
usually used, being generally between 74 and 10 millimeters. 
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‘PHYSICAL SOCIETY, 


At an ordinary meeting of the Physical Society on Jan. 27th, 
Mr, G. Griffith, M.A., vice president, in the chair, a mathematical 
Paper was read by Dr. E. H. Barton, on 


“The Equivalent Resistance and Inductance of a Wire 
to an Oscillatory Discharge.” 

Maxwell’s treatment of the self-induction of cylindrical conduc- 
tors was extended by Lord Rayleigh, in an article published in the 
Phil. Mag. for May, 1886, to alternate currents that follow tho har- 
monic law at constant amplitude. Dr. Barton now modifies the 
analysis, and further extends it to include the decaying periodic 
currents obtained in discharging a condenser, and to the case of 
damped trains of high frequency, i.e., the Hertz waves in general. 
The theoretical value (R“ /R) for the ratio of equivalent resistances 
to waves, respectively with and without damping, agrees very well 
with Mr. Barton's experimental resulte. 


Mr. OLIVER HEAVISIDE, in a communication (here abstracted), said 
that he had by another method of mathematical analysis arrived at the 
same value as Mr. Barton for (R"/R'). In addition to the causes hitherto 
suggested as affecting the attenuation factor, it was possible that the con- 
ductivity of the wires to vibrations millions per second might be less than 
with steady currents, and that the voltage at the beginning of the wave 
train might be large enough to cause some leakage. Both resistance and 
inductance become infinite with infinite damping, and they differ some- 
what from the corresponding quantities for undamped waves. 

Mr. ROLLO APPLEYARD then described (1) some experiments upon 
dephlegmators, in which he has attempted to replace the platinum gauze 
valves of the ordinary fractionating tubes by bends in the tubes, The 
general form of the apparatus consists in a series of elongated bulbs, the 
top of each being connected to the bottom of the one above it by a hori- 
zontal S-shaped tube. The vapour condensed in апу interme- 
diate bulb falls back into the preceding S-bend. The first portions 
of the distillate are thus returned to the boiling flask, leaving 
a little at each bend to act as a wash for the ascending 
vapour. At the early stage of distillation the bulbs and bends 
behave as required, but it is found that at the later stages certain of the 
bulbs become completely filled with liquid sustained by the upward 
pressure of the vapour, and unless the heatiug is very carefully managed 
“geyser " actions may take place. Some arrangement of overflow tubes is, 
therefore, required for the bulbs. Mr. Appleyard also exhibited (2) a 
temperature tell-tale, to be used in connection with vats and for other 
purposes, where an alarm is to be sounded by making electric con- 
tact when temperature rises or falla beyond certain limits. A J-shaped 
glass tube has its short limb sealed and its long limb open. Water or 
other suitable liquid is poured in, completely filling the short limb. 
Mercury is then made to displace nearly all the water in the short 
limb; the surplus water in the long limb is removed by a pipette, 
and mercury is also adjusted to a convenient level Two platinum 
contact wires are sealed into the glass at à short distance above the free 
surface of mercury in the long limb. The tube may be jin. in diameter, 
with a long limb of бїп., and a short limb of 24in. The quantity of 
mercury in the tube is generally arranged so that at temperatures below 
the boiling point of the contained liquid the mercury level is lowest iu the 
long limb. In this case, if the temperature is raised to the boiling-point of 
the contained liquid, the mercury assumes approximately a common level 
in both limbs, for at the boiling-point of the liquid, under these conditions, 
the vapour pressure is equal to the barometric pressure. Hence, the liquid 
and the mercury are not spurted out. 

Mr. WHOPPLE said that when working with an ordinary thermometer 
tube the contacts were inefficient owing to oxidation. Moreover, the 
mercury column broke up, and in some cases mercury clung to the contact 
wire. He asked if these difficulties occurred in Mr. Appleyard's apparatus. 

Mr. WATSON suggested that in some cases the long limb might with 
advantage be closed. With regard to the dephlegmator he thought that 
the bends should each be duplicated by a short tube, so as to provide one 
path for the deacending liquid and another for the ascending vapours. 
This seemed to be the object of the platinum gauze in fractionating tubes. 

Mr. APPLEYARD, in reply, explained that the change of level in the 
“ tell-tale ” was a sudden rise of about an inch of mercury іп a tube half 
au inch in diameter. "This rise was able completely to envelope the con- 
tact wires, surface oxidation could not affect the working, and there could 
һе no such thing as failure of contact. Moreover, the tube was too wide for 
mercury to be held up by capillarity. The large area of contact enabled 
the instrument to be used for strong currents. The cost was small, and 
the only adjustment consisted in choosing a liquid of suitable boiling point, 
for the platinum wires could be sealed in anywhere in the long limb; about 
2lin. from the bottom was a good position for them. The sudden rise 
occurred when the temperature was one or two degrees above the boiling 
point of the contained liquid. . 


Mr. T. Н. LirrLEwoop then read a Paper on 


"The Volume-changes which Accompany Solution," 
and described an apparatus for measuring the contraction observed 
when solids аге dissolved in a liquid. Two glass bulbs are arranged 
one above the other, so that liquid can pass from the upper one to 
the lower one through a stop-cock, and from the lower one upwards 
into the neck of the upper one through a second stop-cock. This 
neck, which furms the top of the upper bulb is fitted with an india- 
rubber stopper. The lower bulb is tubulured, and provided with 
a glass stopper. A horizontal capillary tube is fitted into the india- 


rubber stopper, so that volume-changes can be determined, after 
the manner of using Bunsen’s calorimeter. The weighed solid is 
introduced at the tubulure. The measured amount of water is 
poured in at the neck. Paraflin oil is then poured in at the tubulure 
so that the apparatus is completely filled ; the lower bulb with the 
solid and the oil, the upper bulb with the water. The apparatus is 
then exhausted, and, finally, it is placed in a tank of water at con- 
stant temperature. When the stop-cock between the bulbs is 
opened solution begins, and the resulting contraction is measured. 
For small amounts of salt dissolved in constant volume of liquid 
the contraction is very nearly proportional to the amount of salt. 
For larger amounts the contraction is greater in proportion than 
the added salt. Ifa strong solution is gradually diluted, then for 
equal amounts of water added the contraction becomes smaller 
for successive amounts of added water. Mr. Littlewood applies 
Ostwald's theory and the theory of Van der Waals to the observed 
results, and expresses the contraction as a logarithmic function of 
the volumes and the internal pressures. 


Mr. LEHFELDT thought the india-rubber stopper was a weak point in 
the apparatus. With regard to the theory of the contraction, Tammann 
(Leitachr. fur Phys. и. Chem, 1592) had given an expression which was 
rather more intelligible. Tammann found that the effect could be regarded 
as equivalent to à change of pressure, and by attributing this quality to 
the solution, the characteristic surface becomes the same as that for water. 
The volume of the solution would then follow similar changes to those that 
water undergoes with increasing pressures. 

Prof. EWING suid the experiments reminded him of the very first piece 
of research work he had done in physica, which was 25 years ago, on the 
same problem, with Mr. McGregor. An examination of the electrical 
properties of solutions of certain salts led to au investigation of their 
changes of density and volume. In some cases the contraction observed 
was во great that the volume of the solution was le:s than the original 
volume of the water to which the salt had been added. They made some 
measurements, but the apparatus they had used was very rough coinpared 
to that described by Mr. Littlewood. 

Mr. WATSON asked whether Mr. Littlewood had made any simul- 
taneous density measurements. "There were some solutions for which the 
contractions and corresponding densities had been worked out. By 
examining successive dilutions of strong solutions, and the corresponding 
densities, à check might be made as to the numerical results obtained by 
Mr. Littlewood's apparatus. 

Dr. CHREE suggested that, in place of the logarithmic expression, the 
total contraction might possibly be better represented by a few terms of a 
series, involving increasing powers of the difference of volume, each term 
being multiplied by a proper constant. 

Mr. LITTLEWOOD, in reply, said that the india-rubber stopper pos: 
sessed advantages in regulating the height of the capillary tube. It did 
not introduce sensible error, for it was possible to work with it to a centi- 
gram of mercury in the capillary. On the other hand, temperature 
changes of one-tenth of 4 degree involved one centigram more or lesa of 
mercury in the tube. Bunsen, using an india-rubber stopper, obtained 
very accurate results in calorimetry. 

The CHAIRMAN proposed votes of thanks, and the meeting adjourned 
until February 10th (annual general meeting). 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, January 20, 1899. 

Consolidation of Carbon Interests.—On January 16 a com- 
pany was organised under the title of the National Carbon 
Co., its object being to purchase or otherwise obtain control 
of many of the largest carbon manufacturing companies in 
the United States. The capital of the new company is 
$10,000,000. In addition to controlling many of the well- 
known American concerns, it is stated that the company will 
own а half interest in the Ottawa Carbon Co., Ottawa, Ont., 
which practically controls the carbon industry of Canada. 
The companies involved manufacture carbons for every con- 
ceivable purpose in the electrical line. 

Electrical Export Trade.— Manufacturers of and dealers in 
electrical apparatus in this country are making extensive 
preparations for a large export trade. The newly-acquired 
national territory is evidently looked upon as & promising field 
for enterprise and activity in the electrical line, and consider- 
able briskness prevails in some branches of the trade just now 
in arranging plans for the handling of this new business. As 
regards the general subject of export trade of electrical appara- 
tus, it is interesting to note that this trade is growing, not only 
with England, but with the British colonies, especially South 
Africa and New Zealand. There is hardly а vessel leaving 
this port in which there are not large consignments of elec- 
trical machinery and. electrical appliances. Mines in the 
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neighbourhood of Johannesburg have recenily made large 
calls on the manufacturers, and at Cape Town and Port 
Elizabeth the electrical equipments for street railways have 
been installed by American firms. Cotton mills in India, 
Japan and China have also been fitted with electric light 
machinery from the United States, and American electric 
locomotives for use in mines are being sent to all parts of the 
world. If the amount of estimating being done at present by 
manufacturers for electrical material required abroad is an 
indication of what may be expected of the trade during the 
year, the foreign business in anticipation will eclipse all 
previous records. 


Compressed-Air Motor Trucks.—Considerable interest has 
been excited in the past few days over the wide publicity given 
to the plans of the International Air Power Company, which 
was incorporated on January 14th, with a capital stock of 
$8,000,000. The purpose of this company is to build trucks 
and cars to be propelled by compressed-air power. What adds 
so much interest to this enterprise is the fact that many very 
prominent men are interested in it. 


CORRESPONDENCE. 


— 
ACCUMULATOR SWITCHES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Your description of a multiple form of accumulator 
switch, in your issue of Jan. 20, reminds me of an arrangement 
of the same nature I designed for a small generating plant, 
about two years ago, to allow of the supply of current to 
lamps while charging accumulators. The rise in E. M. F. is 
so large, that а good number of cells must be taken off the 
lighting circuit, which must be removed one at a time. A 
two-way switch cut out seven cells at a stroke at опе end of 
the battery, while the ordinary multiple contact switch gave 
the control over seven individual cells at the other end, thus 
affording perfect regulation up to the full charging E.M.F. of 
some 148 volts for 55 cells. 

An automatic interlock between the two is undoubtedly an 
improvement, but I should bardly think the use of the two- 
way switch is patentable, and it is very useful under certain 
conditions. Ав а general rule I prefer a small motor trans- 
former, which avoids both the trouble of the high E. M. F. and the 
speeding up of the engine.—Yours, &c., Francis G. Barry. 


Edinburgh, Jan. 80. 


LEGAL INTELLIGENCE. 


— — 


Vestry of St. Mary, Battersea v. the County of London and 
Brush Provincial Electric Lighting Oo. (Limited). 


IMPORTANT JUDGMENT. 


This сазе came before the Court of Appeal on Monday on the appeal of 
defendants from a decision of Sir Francis H. Jeune in April last. The 
question to be determined was whether the defendant Company, who held 
a provisional order to supply electric energy within the district of Wands- 
worth, are entitled to lay their pipes in Trinity-road. Battersea, part of 
which is admittedly in the parish of St. Mary, Battersea, within the area 
of supply of the Battersea Electric Lighting Order. In October, 1895, 
defendants broke up the pavement, and laid their pipes in a portion of 
Trinity-road, and in the same month plaintiffs complained of this, and 
contested the company’s right to do what they had done. The defendants 
expressed regret, and said that their sub-contractors had laid a cable 
within the Battersea parish without ‘any authority from them. The com- 
pany asked perinission to keep the cable where it was, but the Vestry 
declined to allow this, and accordiugly the company took up the cable. 
In September, 1896, a further dispute arose between the parties as to 
whether another part of Triuity-road was in the parish of Wandsworth or 
Battersea. The Vestry did not take any notice of that circumstance for 
the moment, and the company, on Sunday night, Oct. 18, 1896, proceeded 
to lay seven pipes under the pavement of the road which the plaintiffs 
alleged was undoubtedly in the parish of Battersea. The Vestry, however, 
on Nov. 18, 1896, wrote to the defendants requiring them to take up so 
many of the pipes as were in the parish of Battersea and to restore the 
pavement within seven daye. The defendants replied that they could not 
admit that they were actiog without authority, or that they were not 
entitled to do what they had done. The plaintiffs thereupon brought 
their action for a mandatory injunction, and Vir Francis Jeune held that 


the Vestry had vested in them the area in question and that defendants 
bad no right to do what they had done, and gave judgment for the 
plaintiffs, but suspended the operation of the injunction pending the result 
of the present appeal. The case was fully reported in The Electrician of 
March 11 and April 22 last. 

Mr. CRIPPS, Q.C., for appellanta, stated that the undisputed fact was 
that the company had laid their wires and mains under a small portion— 
something like 100ft.—of the Vestry'sdistrict in order to supply light to their 
customers in the adjoining district of Wandsworth, the company holding a 
provisional order to supply electric current within the latter district. 

The MASTER OF THE ROLLS: Does the fact that it is only a “ small 
portion" of the district which is affected make any difference ? 

Mr. CRIPPS: No. It was a question of right between the parties. 
The question really to be determined was whether the Vestry had 
sufficient interest 24. down, in which the pipes were laid, во as to make 
the company trespassers against the Vestry’s interests. He contended 
that the Vestry had no interest in the subsoil, their interest being con- 
fined to the surface, and, therefore, that they were not entitled to the 
mandatory injunction. His submission was that the property in the sub- 
soil was vested in the adjoining owner, and not in the Vestry or Cor- 
poration, and cited the case ok Baird v. the Mayor, &c., of Tunbridge 
Wells" in support of his contention. 

The MASTER OF THE ROLLS : Even if you are right there, you bad 
no right to break up the street. 

Mr. CRIPPS: No, perhaps not. But wbat I am saying is that the 
local authority had no right in the subsoil, where the pipes and mains are 
now laid, to entitle them to an injunction to order us to remove them, 
because we are not trespassers so far as they are concerned. 

The MASTER OF THE ROLLS: You say you were trespassers, but 
that it is not a continuing trespass ; in fact, that you got off their land on 
to somebody else’s. 

Mr. CRIPPS: Yes, that is my submission. I say that a local authority 
has no interest in the subsoil and no power over it, except under certain 
provisions as to sewering, and soon. We might have been trespassers at 
one time, and should have been liable to an action for damages if we had 
done any damage; but there was no damaze done. The company put 
down the wires on a Sunday night because it was thought to be the most 
convenient time to do it. 

Mr. BRAY, for the Vestry, argued that the injunction could be main- 
tained, and contended that even though the Vestry might not have a statu- 
tory right of property in the subsoil they had statutory power of control 
over it. 

At the conclusion of the arguments of counsel, 

The MASTER OF THE ROLLS, in giving judgment, said he did not 
think that anything would be gained if they took time to consider the 
case. It was not altogether satisfactory, but he should hegin his observa- 
tions at once by saying that he did not consider they were in a position to 
grant a mandatory injunction, as it did not appear that the plaintiffs had 
taken any proceedings under Sec. 109 of the Metropolis Local Management 
Act, 1855. That was an important section, and he would not say what the 
result might have been if the plaintiffs had proceeded under it. He was 
bound to say that he thought the argument of the appellants was well 
founded, so far as a mandatory injunction was concerned. The case 
stood in this way. It seemed that some time in 1896 the appellante, 
after failing to come tə terms with the |Veatry, and knowing perfectly 
well that the Ves'ry would object to their laying down those pipes under 
their streets, took the law into their own hands and wilfully and in a high- 
handed manner broke up tbe street for about 100ft., and laid down their 
mains in excess of their powers. They got the thing down on a Sunday 
night, which was utterly and entirely illega!, and the fact that it was вэ 
was a temptation to their lordships to be equally bigh-hauded with them, 
and to say You have put your tbings there, and you must take them up." 
They could not, however, do that. They bad to consider the rights of the 
parties, and to see that the rights of the plaintiffs were not interfered with 
by the mains being allowed to remain where they were. It was said that 
the rights of the plaintiffs were interfered with, because the wires were 
only 2ft. below the surface of the street which was vested in them. If 
that was so there was a continuance of trespass. The answer to 
that was found in the Tunbridge Wel's case. Іо that case the fight was 
between the local authority and the owner of the soil underneath the 
street. The decision both in the House of Lords and the Court of Appeal 
was in favour of the owner of the soil and against the local authority. 
That case decided that there was vested in the urban authority euch 
property only in a street as was necessary for its control, protection and 
maintenance as a highway for public use. If that was so, the plaintiffs in 
the present case had only vested in them so much soil under the straet 
which fell within that definition, and they could not maintain the action 
as owners of the soil under the pavement. If that was so, one of the most 
formidable grounds on which the plaintiffs could base their case was 
disposed of. Then the p'aintiffa said, Well, even although we 
are not owners of this toil, we have tome statutory control over 
it which is interfered with by the continuance of your pipes.” He 
(his Lordship) felt bound to come to the conclusion—he regretted it, 
because he would rather come to a conclusion the other way—that the 
plaintiffs had not made out that any rights of theirs bad been interfered 
with by the continuance of the pipes in the po- ition in which they were. 
That being во, the mandatory injunction must be discharged. 

Lord Justice RIGBY concurred. 

Lord Justice VAUGHAN WILLIAMS also concurred. He wished to 
make one observation about the conduct of the parties. He entirely 
agreed that the admitted facte before them showed that the company took 
a very lawless:and high-handed course. They were very perverse in their 
conduct, and that would make him in a sense regret that one could not 
deprive them properly of any advantage which they gained by such conduct. 
He, however, hesitated before expressing that feeling because he did not 
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know what tbe course of conduct of the local authority might have been. 
They were (according to Sir Francis Jeune) unable to meet their opponents 
in this matter. If the plaintiffs had acted for the public good he should 
have nothing to say further than what had already been said with regard 
to the conduct of the company, but if they had forgotten that they 
existed for the public good, and had allowed themselves to refuse the com- 
раоу their permission to do that which could in fact have been given without 
any harm to the con:tituency—if that was the proper word—which they 
represented in Battersea, and with great advantage to the inhabitants of 
the adjoining parish, it would then take away any feeling of regret that 
he might otherwise have felt of having to leave the company in a position 
of any advantage which they gained by their lawle & action. 

The MASTER OF THE ROLLS: The following words must be struck 
out from the order, “ using or permitting to remain,” and there will be 
no order as to costs. 

The appeal was accordingly allowed, without coste. 


Heyl-Dia v. W. T. Glover and Co. (Limited). 


At the Manchester Winter Assizes, on Wednesday, Mr. Heyl-Dia, elec- 
trician, sued Messrs. W. T. Glover and Co. for damages for alleged 
wrongful dismissal. 

Mr. C. A. RUSSELL, Q.C., said the plaintiff had been in the employ- 
ment of defendants under an agreement, by which it was provided t! at he 
was to act as superintending engineer and manager of a department of tle 
company's business for a period of five years from Jan. 1, 1898. The 
d:smissal took place on Sept. 26, 1898, and, consequently, when the agree- 
ment had more tban four years to run. The plaintiff, an electrical and 
chemical engineer, in the course of his researches, had invented an insu- 
lating material for electric cables, which it was claimed was as efficient 
as gutta-percha, and much cheaper. This material (“ Diatrine") was 
& successful invention, and in 1894 plaintiff came over from Germany 
with his secret, and waa introduced to the principals of the defendant 
company. In August, 1t94, Mr. Heyl-Dia entered into relations with 
the company and undertook to communicate his secret process to them, 
receiving in consideration a fixed annual sum and an agreed royalty. In 
1897 Mr. Henry Edmunds and Mr. G. B. Samuelson, the principals referred 
to, decided to convert the business into a limited company, and on May 12, 
1898, the agreement on which the present action waa based was entered 
into between plaintiff and Messrs. W. T. Glover and Co. (Limited). Five 
years’ service as engineer war, by the agreement, to be cons‘dered to begin 
on Jan. 1, 1898, and by another clause the plaintiff was not, during the 
con tir uance of the agree ment, to ccmmunicate any information about his 
processes to an; body outside the firm. Tho financial terms were that Mr. 
Heyl- Dia was to have £3,000 in shares and £520 a year during the five 
years. The manager of the company, Mr. James Morton, died in Sep- 
tember, 1€92. The plaintiff and Mr. Morton had been on the best of terms, 
and had not Mr. Morton died the difficulties now in question might never 
have arisen. Soon after his death, however, Mr. Edmunds, the managing 
director of the company, informed Mr. Heyl-Dia that it was intended to 
appoint Mr. Hartford, who had been outside representative of the company, 
as secretary of the company in place of Mr. Morton, and that Mr. Heyl- 
Dia would have to take his ordera from Mr. Hartford. The plaintiff 
objected to this. The new secretary was, however, appointed, with con- 
trol of the plaintiff, and Mr. Heyl-Dia at once wrote and said the Direc- 
tors, by taking this step, had made it impcssible for him to fulfil the terms 
of his agreement. Mr. Russell eaid the circumstances under which the 
letter was written made it impossible to regard it as a letter of resignation. 
Four days afterwards the Directora wrote to Mr. Heyl-Dia, accepting his 
resignation, and telling him that his duties ceas:d from oue o'clock 
to-day, when you will hand over your keys." The plaintiff at once wrote 
and denied that he had tendered his resignation. Nevertheles:, the 
dismissal took effect. Mr. Russell pointed out that the position of the 
plaintiff was & most serious one. Upon the faith that this agreement 
would be carried out he had bargained that he would give the com pany 
information about his own manufacturing process, and abstain from giviog 
information to anyone else ; and if he was to be held still bound by that 
agreement bis p»eit oa was that he had lest altoge:her a va'uable invention 
in addition to his salary and occupation. 

The PLAINTIFF gave evidence in support of this opening statement, 
and, in cross-examination, admitted having written a letter to a third person 
the day after his letter to the Directors, saying: “I have resigned, and 
hope it may be for our matual benefit.” He denied, however, that he 
intended to resign when he wrote to the Directora the letter that bad been 
read by Mr. Russell. 

Mr. HENRY EDMUNDS den‘ed that Mr. Hartford, the new secretary, 
was without technical knowledge. He bad often been under-study " to 
Mr. James Morton, and had in that cipacity already given orders to Mr. 
Heyl-Dia. The plaintiff absolutely refused to take orders from the new 
secretary. 

Mr. PICKFORD, Q.C., for defendants, argued that the refusal of the 
plaintiff to take instructions from Mr. Hartford was an unconditional one. 
The Directors had a right to make their own appointment to the secre- 
tarysbip, and the plaintiff's refusal to take instructions from the man they 
chose was au act of insubordination. The Directors would have been only 
too glad to have kept Mr. Heyl-Dia, as a good man, and would, as a matter 
of fact, have kept bim but for his refusal to take instructions from the new 
secretary. He wrote to the Directora resigning (as he had told a third 
person) his position with the firm. The Directors interpreted his letter, 
as indeed the writer must have interpreted it, as a resignation, and they 
accepted it. Afterwards the plaintiff seemed to have repented of the atep 
he had taken. M Se ae Т б, 

Mr. Justice BIGHAM reviewed the evidence, and the jury found for the 
plaintiff for £750 and costs. 
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Gold v. Winter. 


Judge Lumley Smith, at the Westminster (London) County Court, on 
Monday, continued the hearing of this case (previously reported in The 
Electrician for Dec. 23 last). It was a claim for £75, balance of £100 
commission in connection with the Chiswick provisional order. 

Mr. G. C. MARKS, consulting engineer, was now called for the defence, 
and said Mr. Grant died and Mr. Bourne gave him instructions to sell the 
option. It was advertised, and the purchase was carried out in 1897. The 
sale took place to defendant. The option would have expired two months 
from the date of the sale. 

The case was, later in the day, reported to have been settled out of court. 

Mr. E. F. COLLINS, clerk to the Chiswick Council, by his Honour's 
permirsion, asked permiesion to make a statement. He said his council 
objected to the statement made about "trafficking with the option." His 
Council had nothing to do with the parties, and knew nothing of the trans- 
actions. The Order was obtained, and immediately transferred to Messrs. 
Bourne and Grant. The whole of the transactions in the matter bad been 
in the shares of that company, and his Council protested against the deal- 
ing with these shares in this way. They thought the statements amounted 
to an allegation of corrupt practices against them. They bad done all that 
was possible to press the matter on, but without avail. He thanked the 
learned judge for allowing him to make the observations he had, as the 
Council bad been severely criticised over the matter, with which they had. 
nothing to do. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offccs, 1, 2 and 3, Salisbury court, Fleet- 


street, London :— 
NOW READY. 


% ELECTRICAL TESTING ғов TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subj from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general, 
e Author ho that, besides Tel ph and n Engineers, it 
may, perha зо prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various meth 
are affected by the presence of a second fault or of A pier leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 10s. 6d., post free; abroad lis. 

"SuBMARINB CaBLm-LAvING AND Reparring.”—By Н. D. Wilkinsor, 
M. I. E. E., &c., fully illustrated: price 12s. 6d. 

‘Tas STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING."—AÀ. new work 
by Messrs. Н. К. О. Fisher and J. С. Н. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve asa 

already in the “чүн ph service, and to those who desire 
t ca 


guide to operators: € tho r 
to enter that service. e е companies now insist that their 
operators and probationers в en certain examinations in electrical 
subjecte. The book is very fully illustrated. Second Edition now ready. 


„% PRAOTIOAL Notes ron ELECTRICAL STUDENTS.” —By Messrs. A. Е. 
Kennelly and H. D. Wilkinson, Price 6s. 6d., post free. 

"ErsorRo-OHEMISTRY."—By Dr. G. Gore. Third Edition. Price 2s, 
post free. 

WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BT ELzorBl0 WaAvza."—By Dr. О. J. with many original illustra- 
tions. Enlarged Edition, 2a. 6d. net, 2s. 9d. post free. 

ч Егвотыо Motive Powss,” by Albion T. Snell, contains the 
latest information respecting the application of асов energy to ш 
d eral power transmission У in whic 6 author 
5 The book is well printed, on good paper, and contains 

980 illustrations. Price 10s. 6d., post free; abroad, 11s. 

%Т,АВОВАТОВТ NOTES AND Fokus.“ With the above title we have ready 

the New Edition of a set of 40 Шеше and Advanced Exercises for 
Electrical Engineering classes. ese have been prepared by 


use in 
„ J. A. Fleming, and will be found of t service to Teachers, Demon- 
т апа ‘Stu ents. The object of this series is the savin of the time 


Teacher and his Assistants, and to serve as а record of the work done 
мүчү Student. Each Form is supplied either singly at 4d., or 3e. 6d. per 
dozen net; in sete of any three, 1s. net ; or the set o Twenty (Elementary 
or Advanced) Exercises can be obtained, price бв. 6d. net. The complete 
веб of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

Тнв INCANDESCENT LAMP AND ITs MANUFACTUBE.”—This book, written 
by Mr. Gilbert S. Ram, із now ready. Price 7s. 6d. ; abroad, 88. 

«Tus STEAM ENGINE INDICATOR AND. INDICATOR DiAGBAMS,."—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free, 


* THE ART OF ELEOTROLYTIO SEPABATION OF METALA&."—4A second issue 
of Dr. Gore's book is now ready, price 10s, 6d., post free. 
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“Tum MANUFACTURE ОР ELgorTRIo Ілонт CARBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated. 
price 1s. 6d. ; post free, 1s. 9d. 


‘THE BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEAROH, 1696-97.' 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free; abroad, 5s. 8d. 


‘ LOCALISATION OF Faur.TS IN ErzorRIO Ілант Mams."—By Е. С. 
Raphael. Price 5s., post free; abroad, 58. 6d. Prospectus on application. 


**ELEOTRIOAL ENGINEERING FORMULA,” а pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 88. A 
fine large paper edition with wide margins for notes can also be supplied. 
Price 128. 6d. ; post free, 188. ; abroad, 13s. 6d. New Edition in the press. 

"THE ALTERNATB CURRENT TRANSFORMER,” Vol. I.—By Pref. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 


''ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. 
12s. 6d. ; post free, 138. 


% ELEOTRIO LAMPS AND ELEOTRIO LIGHTING,” b 
M.A., D. So., F.R.S., is handsomely bound, and 
tions, designs, initials, &o. Price 7s. 6d., post free. 


“Tas ELEOTRIOIAN" PnrwERS.—In Two Volumes. Vol. I., Theory. 
Vol. IL, Practice. Price, stout paper cover, 28. 2d. each, post free ; cloth, 
3s. 9d. Single Primers, 8d. each, post free. 


% ARMATURE WINDINGS OF ELEOTRIO MaoHINES."—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d о design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 80s., post free. 

% DEUM ARMATURES AND COMMUTATOBS," by Mr. Е. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 88. Prospectus on application. 


‘t THB POTENTIOMETER AND ITS ADJUNOTS": A Universal System of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Price 6s., 
post free; abroad, бв, 6d. Digest post free. 

'" MorivB PowrzR AND GEARING FOR ELECTRICAL MAOHINERY."—By 


Vol. I., price 


Prof. J. A. Flemirg, 
of original illustra- 


Е. Tremlett Carter, O. E., M. I. E. E. Price 12s. 6d., post free; abroad 


13s. 6d. Prospectus post free. 


“The Electrician" Electrical Trades’ Directory and Hand- | 


book for 1899.— The Big Blue Book" for 1899 will be sent out to 
subscribers next week in the order of subscription. The Directory 
Division has been corrected up to Feb. 2, 1899, and all the latest 
new names, changes of address, &c., will be found included. The 
Handbook Division has been much extended, many valuable tables 
having been added. The volume will contain, also, the large Sheet 
Tables of Electricity Supply Stations and Electric Railways and 
Tramways, finally corrected to Feb. 2, 1899. The price of the 
Directory and Handbook remains the вате —103., post free 108. 94. ; 
abroad, post free, 12s. 


TENDERS INVITED. 


The Guardians of St. Leonard's, Shoreditch (London), require 
tenders for wiring and fitting the workhouse, infirmary, casual 
wards, &c. Specifications can be obtained at the office of Mr. C. H. 
Doughty, Town Hall, Old-street, Е.С. Further particulars are 
given in an advertisement, and tenders must be delivered to the 
Guardians at their meeting, to be held at 204, Hoxton-street, N., 
on Wednesday, Feb. 15, at 4 p.m. 


As announced in our advertisement columns, the Corporation of 
Harwich invite offers for the transfer of their provisional order. 
Tenders must be sent in by May 17 next to the town clerk (Mr. 
A. J. H. Ward), Harwich. 

The Corporation of West Hartlepool invite tenders for feeders, 
mains, arc light leads and road work. Further particulars are 
given in an advertisement, and copies of specifications, forms of 
tender, &c., can be obtained from the town clerk, Mr. Higson 
Simpson. Specifications and drawings can be seen at, but not 
obtained from, the offices of Prof. Alex. B. W. Kennedy, 17, 
Victoria-street, London, S.W. Tenders to Mr Simpson, by Monday, 
the 13th Feb. 


The Gas committee of the Nelson Corporation invite tenders for 
the supply and erection of the following plant :—(a) steam dynamo, 
ejector condensers, &c., (b) switchboard, (c) alterations to accumu- 
lators, (d) overhead crane. Additional particulars are given in an 
` advertisement, and plans, specifications, &c., may be obtained at 
the oflice of the engineer (Mr. Wm. Foster) Tenders must be 
sent to the town clerk (Mr. R. M. Prescott), Town Hall, Nelson, 
not later than noon on Tuesday, Feb. 14. 


The Electricity Supply committee of the city of Gloucester 
require tenders for the supply of jet condensers and air pumps, 
cast-iron condensing water pipes, and steam, exhaust and feed 
pipes, &c. Specifications, &c., can be obtained, after the 6th inst., 
from the consulting engineer (Mr. Robert Hammond), 64, Victoria- 
street, London, S. W. Tenders to the town clerk (Mr. Geo. Sheffield 


Blakeway), Guildhall, Gloucester, by 'Tuesday, 28th inst. An 
advertisement contains additional particulars. 

As announced in an advertisement, the Edinburgh Town Council 
invite tenders for the supply of an overhead travelling crane and 
storage batteries, Specifications, &c., can be obtained from the 
resident engineer (Mr. F. A. Newington), Dewar-place, and speci- . 
fications and drawings may be seen at, but not obtained from, the 
office of Prof. A. B. W. Kennedy, 17, Victoria-street, London, 
S.W. "Tenders to the town clerk (Mr. Thomas Hunter), City- 
chambers, Edinburgh, by Feb. 20. 

The Electric committee of the Belfast Corporation invite tenders 
for the supply and erection of water-tube boilers, two 12} kilowatt 
dynamos and switchboard. Some particulars are given in an adver- 
tisement, and specifications, &c., can be obtained from the city 
electrical engineer (Mr. Victor A. H. McCowen). "Tenders must 
be lodged at the office of the town clerk (Sir Samuel Black) by 
10 a.m. of Thursday, 23rd inst. 

The Corporation of Lowestoft invite tenders for the supply and 
erection of the following plant:—(a) boilers and fittings, econo- 
misers, feed pumps, &c. ; (b) pipe work, &c., for engine and boiler 
house ; (c) steam dynamos and motor boosters ; (d) storage bat- 
teries; (e) main switchboard and connections; (f) overhead 
travelling crane ; (g) underground mains and conduits, road work, 
Ko.; (h) arc lamps and posts; (i) station lighting. Tenders to 
Town Clerk, 115, High-street, Lowestoft, by noon, Feb. 6. 

The Buxton District Council invite tenders for the supply of 
feeders, mains and arc light heads. "Tenders to Mr. Josiah Taylor, 
Town Hall, Buxton, by Feb. 6. 

The Leyton District Council invite tenders for a motor generator 
and the necessary switch gear. Tenders to Mr. R. Vincent, Town 
Hall, Leyton, by Feb. 6. ! 

The Hampstead (London) Vestry invite tenders for the supply 
of oils for machinery at the electricity station. Tenders by 15th 
inst. to the Vestry Clerk. 

The Hull Corporation invite tenders for wiring the tramway power 
station. Tenders to chairman of Works committee by 8th inst. 


Tenders are required for the wiring of various public buildings in 
Stockport. Tenders to Gas and Electricity offices, Stockport, by 
Feb. 10. 

The Wolrerhampton Lighting committee invite tenders for 
extending the electricity station building. Tenders to Chairman of 
Lighting committee, Town Hall, Wolverhampton, by the 27th inst. 

Tenders are invited for the wiring and fitting of the library pre- 
mises, Whimple-street, Plymouth. Tenders by Feb. 8 to the 
borough electrical engineer, East-street, Plymouth. 

The Fulham (London) Vestry require tenders for electric motors 
for driving pumps. Tenders to the clerk by Feb. 8. 

The Kingston-on- Thames Guardians invite tenders for private 
telephone communication between the various workhouse buildings. 
Tenders to clerk, Union offices, Kingston-on-Thames, by Feb. 14. 

The Southampton Corporation require tenders for the electric 
lighting of the new Isolation Hospital. Tenders to the town clerk 
by 17th inst. | 

The Glasgow Corporation invite tenders for the reconstruction 


of the tramways in Crown-street and Cathcart-road. Tenders to 


Sir J. D. Marwick, City Chambers, Glasgow, by 10 a.m., 6th Feb. 
The Belfust and Northern Counties Railway Co. invite tenders 
for stores, including telegraph iron work, batteries, signal fittings, 
&c. Tenders toSecretary, York-road Terminus, Belfast, by 13th inst. 
The Governors of the District Asylum of Enniscorthy (Ireland) 
invite tenders for the installation of electric tell-tale clocks. 
Tenders by 8:h prox. 


Tenders are invited until the 16th inst. by the French Post and 
Telegraph Authorities for the supply of 46 kilometres of gutta- 
percha insulated electric cable. Tenders to Le Sous-Secretariat 
d'Etat des Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 


The Norwegian Telegraph Authorities invite tenders until Feb. 11 
for the supply of 121 tons of telegraph wire, 53mm. diameter, and 
80}tons ditto, 4mm. diameter. Tenders to the Bureau des Tele- 
graphen Directors, Karl Johansgade 14, Christiania. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been received by the London County 
Council :— 

For the supply of dynamos, &c., required in connection with the electric 
lighting of the Victoria Embankment : 
McClure and Whitfield. £3,726 | Electric Construction Co. ... £5,535 
Mather and Platt... 4,600 | Safety Concentrie Wiring Co. 5,625 
Crompton and Co. ..... РЕТ 4,949 | Electrical Со. .................. 877 

For the supply of gas engines required in connection with the electric 
lighting of the Victoria Embankment ; 


J. E. Н. Audrew and Со. ... £1,900 | Crossley Broa. .................. £2,300 

Campbell Gas Engine Co. ... 2,176 | Fielding and Platt... 2,518 
| Premier Gas Engine Co. . 2,260 | Taylor and Sons... 3,457 

Safety Concentric Wiring Co. 2,267) 
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The following tenders have been received by the Beckenham | 


District Council for the supply of electric lighting plant :— 
Section A (boilers). | 


Mechan and Sons . £1,687 | Babcock and Wilcox ......... £1,450 
R. Hornsby and Sons......... 1,675 | 

Section B (alternators, transformers and switchboard). 
S. Z. de Ferranti (Limited)... £7,835 | Johnson and Phillips ......... £6,180 
Brush D ⁰ iets 7,184 | Electric Construction Со. ... 6,000 
Brit. Thomson-Houston Co... 6,570 | John Fowler and Co. ......... 5,934 
Siemens Bros. and Co......... 367 


_ Messrs. Crompton and Co. “s tender at £5,593 was stated to be 
irregular, as the type of alternator was not iu accordance with 
specification. The tender of Messrs. John Fowler and Co. (Belliss 
engines) is recommended for acceptance in this section. 
Section C (steam, &c., pipes, feed pumps and tanks). 
C. S. Mallett and Co. ......... £1,9 Wenham and Waters ......... £1,593 
John Spencer (Limited) 1,800 | Babcock and Wilcox 
| Section D (arc lamps and posts). 

Siemens Bros. and Co. ..... ... Crompton and Со................ £555 
Brockie-Pell Arc Lamp (Ltd.) 661 | W. Lucy and Co 543 


Brush Со. . . . . . . 646 | British Blahnik Are Light Co. 510 
Johnson and Phillips 612 | Gilbert Arc Lamp Co. ......... 499 
Oliver and Co 568 


Messrs Lucy and Co.'s tender for the supply of arc lamps and 
posts is recommended for acceptance. A tender submitted by W. 
Macfarlane and Co. was for Jamp posts only. 

Section E (cables and street work) 


Concentric. |, тише. Drawing: 
oncentric. in System. 
W. T. Glover and Co. ..................... £16,657 ... £17,977 ..  — 
Western Electric Со. ..................... 16,575 .. 18,588 .. — 
Siemens Bros. & CO 15,940 18,075 — 
Felten and Guilleaume .................. 13,982 15,612. — 
Henley's Co . . . . . . 15,777 15,2984 ... £12,917 
Callender CO. — 15,596 ... — ; —- 
British Insulated Wire Co 11,765 ... 15,116 11,765 
Triple-concentric lead-covered cables are recommended for 
acceptance. 


Section F. (travelling crane). 
William Sellers and Co. .. ... £507 | Bolton, Fane and Co. 
Carrick and Sons 192 | Chatteris Со. ............ ........ 
Carrick and Ritchie. . 192 | Southgate Engineering Co. ... 
James Spencer and Co.......... 188 


The Buxton District Council have accepted the tender of Mr. 
H. Vickers, of Nottingham, for the erection of electricity genera- 
ting station buildings. 

The Brighton Town Council have accepted the tender of Mesers. 
Willans and Robinson for the supply and erection of two steam 
dynamos at £15,191. 


The Sunderland Town Council have accepted the tender of the 
India Rubber Co., Silvertown, forthe supply of three 125-kilowatt 
direct-current high-speed steam dynamos. Bellis engines were 
specified. 

The St. Pancras Vestry have accepted the tender of Messrs. 
McDowell, Steven and Co., for the supply of 50 lamp columns (to 
an accepted design) at £9. 2s. 6d. each. 


The Liverpool Corporation have accepted the tender of the British 
Thomson-Houston Co. for the supply of 20 additional cars for the 
electric tramways, at the same price asin the last contract. 

The Derby Town Council have accepted the tender of Messrs. 
S. Z. de Ferranti (Limited) for the supply of a steam alternator at 


APPOINTMENTS VACANT AND FILLED. 


The Littleborough Urban District Council require a consulting 
electrical engineer. An advertisement elsewhere contains addi- 
tional particulars, and applications must be sent by Feb. 14 to 
the clerk, Mr. Geo. H. Wild. 


The Corporation of King’s Lynn require an electrical engineer to 
take charge of their electric lighting works. Commencing salary 
£150 per annum. Further particulars are given in an advertise- 
ment, and applications must be sent to the town clerk (Mr. T. G. 
Archer) by 15th inst. 


The Morecambe District Council require а clerk for their elec- 


tricity department. Applications to the electrical engineer, Mr. 
С. F. Parkinson. See advertisement. 


The Lee District Board of Works require for one year the ser- 
vices of а consulting electrical engineer. Remuneration £100. 
Applications by 3 p.m., Feb. 8, to Mr. George Whale, Old 
Charlton, Kent. 

The Governors of the Paisley Technical School require a Prin- 
oe 3 £300 per ann. Applications to the Secretary by 

eb. 13. 


Lancaster Corporation require a resident electrical engineer. 
Salary £200 per annum. Applications to the town clerk, Town 
Hall, Lancaster, by Feb. 7. 
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The Leyton District Council require an engineer-in-charge for 


their electricity department. Applications by 7th inst. 


Yesterday (Thursday) the Electric Lighting Committee of the 
Wigan Corporation made their final selection in the appointment 
of a borough electrical engineer, and selected Mr. H. Collings 
Bishop, of Leyton. Mr. Collings Bishop was formerly at Bristol 
with Mr. H. Faraday Proctor, and was in 1896 appointed as chief 
electrical engineer at Leyton. 

Mr. F. B. Spencer has been appointed elecirical engineer to the 
Wimbledon District Council. 


BUSINESS NOTICE. 


Меввгв. John S. Aris and William С. Higgs, trading as the Glas- 
gow Electrical Engineeriog Co., 19, Robertson-street, Glasgow, 
have dissolved partnership. Mr. Higgs retires. 

Messrs. J. G. Dixon and Н. Е. Clayton (trading as Dixon, Clayton 
and Co.), electrical engineers, &c., Penistone and Milnsbridge, 
Yorks, have dissolved partnership. Debts by Mr. Clayton. 

The telegraphic address of the Victoria Rubber Co. (Limited), of 
the Victoria Mills, Edinburgh, has been changed from ** Victoria 
Rubber Leith” to ** Victoria Rubber Edinburgh." 


BANKRUPTCIES, LIQUIDATIONS, &c. 
Claims against Frederick Jones, trading as F. Jones and Co., 


electrical engineer, 147, St. John's-hill, and 77, Davin-road, New 


Wandsworth, London, must be sent in by 13th inst. to the trustee 
(Mr. A. Mackintosh, O.R.), 24, Railway-approach, London Bridge, 
London, S.E. 

Messrs. J. Edge and Harry Hitching (trading as the West 
Yorkshire Electric Lighting Co., Albert Court, Wakefield) have 
executed a deed of assignment to secure the payment by instal- 
ments of 103. in the £. The following are among the creditors :— 
General Electric Co. £36, Western Electric Co. £18, Edison and 
Swan Co. £115, W. T. Glover and Co. £54, and Dixon, Clayton 
and Co. £14. 

In the failure of Edwin Baldwin Pym, electrical engineer, late of 
Scarborough, the atatement of affairs shows liabilities £5,482, assets 
£112. 10s. The estate is to be wound up in bankruptcy. 


J. E. Stott, electrician, 9, Westfield-road, Huddersfield, has 
executed a deed of assignment with a view to the payment of his 
creditors in full by instalments during 1899. The creditors 
include :—British Blahnik Arc Light Co. £51, Kenyon and Mould- 
ing £12, Rhodes and Webster £52, Flather and Son £15, Beanland, 
Perkin and Co. £28, Simon Berry and Co. £66, Dixon, Clayton and 
Co. £28, W. T. Glover and Oo. £12, and J. Rhodes and Son £11. . 


ä — d 5ñä' 


Personal. Mr. W. J. Davy informs us that he has severed his 
connection with the Davy Electric Construction Co., and has 
started business as a consulting engineer at Finsbury House, 
Blomfield-street, London, E.C. 


Plant for Sale.—Messrs. Fuller, Horsey, Sons and Cassell . 
announce in an advertisement that they will offer for sale by auction 
on the premises, Bravington-road, Paddington, London, W., on 
Tuesday and Wednesday, Feb. 21 and 22, at 11 each day, a costly 
collection of nearly new engineering tools. Orders to view and 
catalogues may be had of Mr. S. H. M. Killik (Killik, Wright and 
Co.), 3, Gracechurch-street, E.C., and of the auctioneers, 11, 
Billiter-square, E.C. | 

Award.—The Improved Electric Glow Lamp Co., Limited, have 
been awarded a silver medal by the jurors at the recent Turin 
exhibition **for excellence and efficiency in their lamps, where 
increase of light or reduction of current is concerned." The jury's 
report states that a gold medal would have been awarded, but for 
the fact that the price of the lamp (owing to the heavy duty) 
was too high for the Italian market. | 

Ediswan Fittings.—A leaflet is issued describing the Ediswan 
patent ** Chameleon ” lamp envelope, for use with ordinary clear 
glass lamps, which, it is claimed, give all the effects of coloured. 
reflection and ornamentation of the expensive fancy lamps. 

“Hart” Accumulators.—Owing to a large increase in business, 
the Hart Accumulator Co. have found it necessary to considerably 
extend their manufacturing premises at Marshgate-lane, Stratford, 
E., by taking over a large adjoining factory, covering 13,000 вд. ft., 
which will enable the Company to cope with the extended demand 
for its manufactures. 

Scrap Platinum.—Messrs. Derby and Co., of 44, Clerkenwell- 
road, London, E.C., are inquiring for scrap platinum, disused lamp 
tops, Co., for which they offer good prices. This firm have lately 
largely increased their plant and premises. Another old- estab- 
lished firm, Messrs. W. and J. Jamieson, of Broad-street, Golden- 
square, London, W., are also desirous of obtaining platinum scrap 
of all kinds in any quantities. | 
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Electric Radiators.— The illustration herewith shows the latest 
form of Dowsing’s patent luminous electric radiator, which is placed 
upon the market by the Dowsing Radiant Heat Co. (Limited), and 
for which claims of novelty and utility аге made. It is pointed out 
that in this country warming the air only of a room is not approved, 
the open fire being most appreciated. With the new luminous 
radiator heat is obtained immediately the current is turned on, and 
no current is wasted. The appearance of the radiator, as will be 
seen from the illustration, is that of an open fire, but, of course, 
without combustion, fumes, or flues. These radiators can be used for 
all domestic purposes where radiant heat is required, such as roast- 
ing, grilling, toasting, warming food, heating domestic apparatus, 
&c., the fact that the heat is immediately obtainable being a strong 


claim for this apparatus. The attention of electricity supply com- 
panies and corporations is called to these radiators, which, tke 
nakers urge, would speedily become popular wherever introduced. 


Exhibition. —Mr. Н. Greville Montgomery is holding a special 
vshibition of electrical appliances in connection with the biennial 
Building Trades bxhibition, to be held at the Agricultural Hall, 
London, N., from April 26 to May 6 next. The minor hall, of con- 
siderable extent, will be given over entirely to this purpose. The 
exhibition will afford an opportunity for electrical manufacturers 
and dealers to present their latest novelties to members of the 
building and allied trades of the country. 


_ The Past Year's Work.—Among the firms who have been busy 
in electrical installation work, Messrs. Drake and Gorham, of 66, 
Victoria-street, Westminster, London, take a foremost place, the 
lighting of a large number of country and town houses and business 
remises having been entrusted to the firm during 1898. The long 
ists to which we give prominence annually has been swelled by the 
addition of numerous mansions in all parts of the country, and it 
must be that few of the residences of the leading members of 
British social circles remain without either large or small installa- 
tions of electric light. In all branches of the electrical trade with 
which Messrs. Drake and Gorham are associated the past year has 
shown good resulte, and the demand for ** D. and С.” spring con- 
tact switches, the Jandus arc lamp, and other specialities continues 
to show satisfactory advance. The firm’s branches at Manchester 
and Glasgow also report excellent progress, 


Fire Office Electric Installation Rules.—We have received an 
advance copy of the copyright rules for electrical installations issued 
by the Royal Insurance Co. A feature of these rules is а number 
of illustrations showing types of enclosed motors, enclosed fan 
motors, inverted arc lamp, and diagrams of electrical connections, 
&c., recommended to be adopted by contractors in installation work. 


Cassier's Magazine. —Thoe February issue of this magazine con- 
tains the following articles :—** The Outlook in Marine Engineer- 
ing," “ Pneumatic Shop Appliances," The Health Conditions of 
Coal Mining,” The Peletan-Clerici Process for Gold and Silver 
Extraction," The Ventilation of Steamships," ** Steam Laundry 


Machinery," ** The Franklin Institute," and ‘ Electric Utilization 
of Water Powers. 


(including £69 telegraph material). 


Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufactur 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Jan. 25 to 
Jan. 31, with the ports of destination :— 

Australasia — Adelaide, £1,270; Melbourne, £212; Sydney, £787 
Austria —Trieste, £500 (telegraph 
material). Belgium Antwerp, £225; Ghent, £32. Chili—Boca, £247 
(telegraph material). Canada—Montreal, £42. Ceylon — Colombo, £16. 
Eyypt—Port Said, £135. Germany—Hamburg, £180. Holland —Amster- 
dam, £75 ; Rotterdam, £105 (including £55 telegraph material). Hong 
Kong—£561. India - Bombay, £265; Calcutta, £87. Japan—Hiogo, 
£124 ; Yokohama, £1,399. Mauritius —£94. Pecru—Callao, £1,284 (tele- 
graph cable). Russiz—Reval, £434. South , Саре Town, £257 ; 
Delagoa Bay, £144 ; Durban, £595 ; East London, £190. Spain—Bilbao, 
£282 (telegraph cable)  Sweden—Stockholm, £218 (telegraph material). 
Total £9,770, against £15,454 in the corresponding week last year (Jan. 26 
to Feb. 1). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen .—The Tramway committeo have unanimously voted 
in favour of the adoption of the overhead trolley system, and the 
burgh electrical engineer (Mr. J. A. Bell) and the surveyor have 
been instructed to prepare a report as to cost, &c., of carrying out 
the work. The initial experiment is be made on the Woodside 
route, upon which double deck cars are to be introduced. 


American Trading in Russia.—It is announced that United 
States commercial enterprise will shortly establish in the south of 
the Russian Baltic provinces American commercial agencies as well 
ав & permanent exhibition of American goods. 


Bath.—The Electric Lighting committee are considering a 
proposal of the British Electric Traction Co. to construct and equip 
electrio tramways in the city. 


Bexhill.—The agreement between the British Electric Traction 
Co. and the District Council, for the construction of electric tram- 
ways from Kewhurst to St. Leonarda, has been sealed. 


Birkenhead.—The Town Council have decided to apply for a 
licence to supply electric current in the townships of Bidston-cum- 
Ford and Noctorum. 


Brighton.—The Lighting committee recommend the Town 
anne to appoint an assistant manager of the electricity uader- 
taking. 


Camberwell (London).—The General Purposes committee of 
the Vestry have been considering a report of the vestry clerk and 
surveyor-engineer on the subject of the Bill of the County of London 
and Brush Provincial Co., now before Parliament, providing for the 
acquisition of lands and the erection of generating stations for 
electricity supply in various parts of the administrative County of 
London and their inter-connection. The Vestry have decided by 
resolution to oppose and petition against the Bill, on the ground 
principally that it affects the purchase clauses under the Camberwell 
electric lighting order owned by the same company, which provides 
for the purchase of the company's undertaking in Camberwell, at 
the Vestry's discretion, at certain fixed periods prior to the maxi- 
mum of 42 years. Exception is also taken to the provisions in the 
Bill dealing with the keeping of accounts, &c. The Vestry, at the 
same time, have requested the London County Council to convene 
a conference of all the local authorities in the County of London 
interested in this Bill, in order that joint action may be taken. 


Chelmsford.— Complaints having been made against the Chelms- 
ford Electrio Lighting Co. by consumers of current in that district, 
Mr. F. R. Reeves, secretary to the company, received permission 
to make a personal explanation before the Chelmsford Town 
Council last week, when he was able to satisfy the councillors that 
the bulk of complaints were due to causes outside the control of the 
company. At the conclusion of his remarks Mr. Reeves reviewed 
the case of electric lighting at Chelmsford generally. For years, 
he said, the electric lighting at Chelmsford did not pay, but now it 
was paying, and last year a profit of about £1,000 was made. 
Messrs. Crompton and Co. had money locked up in the Lighting 
company, and they wanted to put that money in their other con- 
cerns, where they could use it much more profitably, and he had 
decided, with the sanction of his directors, to invite other people 
to take the lighting concern off their hands. In fact, he had made 
arrangements, which were almost concluded, for placing the Light- 
ing company in other hands, but he would ask the Council whether 
it was not in their interests, as representing Chelmsford, to secure 
the lighting of the town for themselves. The lighting was now 
-paying ; they had 750 applications for connections ; they were going 
to erect a new bullding, and to extend their mains into Springfield. 
The capital of the Lighting company was about £42,000, and the 
Council could now purchase the interests of the company at cost 
price. If the Council, however, did not seize this opportunity, the 
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concern would pass into other hands—a large company being 


formed to take a considerable number of undertakings in this 
country—and the Council would not be able to purchase the under- 
taking until 21 years had passed, and then only at a valuation. The 
offer is to be put before the Council for consideration in committee. 


Claude Vautin.—It is announced that the Italian Government 
has granted an extradition order іа the case of Claude Vautin, 
electro-chemist and metallurgist, who is charged with purloining 
quantities of valuable securities, and whose liabilities are roughly 
stated at nearly £90,000. 


Edinburgh.—The Town Council are recommended to purchase, 
at a cost ef £15,000, land adjoining the Dewar-place station, for the 
purpose of extension. Repairs and extensions of the storage bat- 
teries are to be carried out at a cost of £2,200. 


Electric Lighting Licence.—The Birkenhead Corporation give 
official notice that application has been made by them to the B 
of Trade for a licence to supply electricity in the townships of 
B dston-cum-Ford and Noctorum, Cheshire. 


Guernsey States and National Telephone Company Systems. 
—A London daily paper published early in the week some par- 
ticulars from Mr. A. R, Bennett regarding the Guernsey telephone 
service, and among the statements made was one that nearly all 
the telephone apparatus and material used by the National Co. 
came from abroad. Mr. W. E. L. Gaine, manager of the National 
Company, writes denying that this is the case, ‘‘ over 70 per cent. 
of the material used by the company being manufactured in Great 
Britain." 

Hanwell.—The District Council have decided to approach the 
Ealing Council with a view to obtaining a supply of electric current 
for public lighting in Hanwell. 


Hastings.—-The poll of the ratepayers as to the advisability of 
establishing municipal e'eotric tramways has resulted in a decisive 
majority in favour of the proposal. 


Hospital Lighting —Th> directors of the Ayr county hospital 
have decided to introduce the electric light. 


Hoylake and West Kirby.—^M c. T. L. Miller has been appointed 
consulting electrical engineer by the District Council. 


Hull.—On Friday the borough electrical engineer (Mr. A. 8. 
Barnard) submitted estimates of the probable income and expendi- 
ture for the current year of the electricity department, showing an 
output of 800,000 units, which, at an average of 444. per unit, 
would produce £15,000. After providing for expenditure, there 


was au estimated profit of £1,545. The estimates are to be con- 


sidered at the next meeting of the electric committee. 


Kalgoorlie.— The Financial News states that the managers of 
«c me of the leading mines on the Kalgoorlie goldfields are urging 
their companies to combine in erecting a central electric power 
station for the supply of electric power to the various mines for 
stamping, hoisting, winding, and pumping purposes, thus following 
the action taken for the first time in Australia by the English com- 
panics engaged in working the deep leads in Victoria. 


Lee (London).—On the recommendation of the General Purposes 
committee, the District Board of Works have appointed Mr. Albion 
T. Snell to advise them in their correspondence with the Board of 
Trade in reference to the electric lighting of the district by the 
Blackheath and Greenwich Electric Light Co. 


Leeds.—The Beckett-street and York.road tramway routes are 
to be equipped electrically. 


Light Railways.—It is now орон to apply for powers to 
extend the authorised Ramsgate-Margate light (electric) railway 
from the latter town to Birchington. | 

A light railway inquiry was held at Redruth on Satarday into the 
application of the Camborne, Redruth and District Light Railway 
Co. for an Order authorising the construction of a light electric 
railway between Camborne, Radruth and Portreath. The Com- 
missioners announced that the proposed line, in their view, 
entered into competition with the Great Western Railway to an 
undue extent, and, therefore, the application would be refused. 


London County Council.—At Tuesday's meeting it was agreed 
to grant & loan of £4,800 to the Central London Sick Asylum Dis- 
trict managers for the installation of electric light at an asylum at 
Hendon, when erected. Permission to the Vestry of Battersea for 
the construction of a generating station and works on a site in 
Lombard-road was refused. 


Manchester.—A report from the Tramways committee, reaffirm- 
ing its previous vote in favour of the overhead trolley system, was 
discussed at Wednesday's meeting of the City Council, and, after a 
brief debate, adopted. 

Marylebone (London).—Last evening the Marylebone Vestry 
agreed, on the motion of Mr. Т. W. Baker, that it be referred 
to the Electric Lighting committee to consider the question as to 
whether the Metropolitan Electric Supply Co. are authorised by 


any consent of this Vestry or by their provisional order to lay down 
trunk mains through the area of St. Marylebone in order to supply 
the areas of other parishes, and to report to the Vestry thereon, 
and also to confer with the Paddington Vestry if in their opinion 
it may be desirable." At the same meeting Mr. Stringer moved 
that the Vestry's electric lighting bill should be withdrawn. He 
pud out that the evidence before the Parliamentary Committee 
ast year showed that the Vestry could obtain from the Metro- 
politan Company a supply of current at very low cost. If such 
were the case the Vestry would be throwing away its money in 
attempting to obtain a bill givinz them powers to supply electric 
current. Sir E. Galsworthy strongly supported this proposal that 
the bill should be abandoned, but after a lengthy discussion the 
proposal was abandoned. The Vestry unanimously adopted a 
recommendation of the Electric Lighting committee that they should 
engage Messrs. Whamond, Williams and Co., accountants, to make 


osrd | вп actuarial valuation of the Metropolitan Electric Supply Co.’s 


undertaking in the St. Marylebone arca, ‘‘ the same t» be deducted 
from the Company's figures and returns after consultation with 
the committee. 


Melbourne.—The City Council have approved the proposal to 
pr the undertakings aud interests of the Brush Electric 

ight Co. and the Alcock and New Australian Electric Light and 
Power companies within the city boundaries for £40,000. 


Poplar.—The Board of Works have decided to apply to the London 
09 Council for a loan of £79,000 in connection with electricity 
supply. ; 6 

Private Bill Legislation.—A bill has been deposited for the 
incorporation of the North-West London Railway Co. to construct 
an pea pian electric railway from a junction with the Central 
London Railway at the Marble Arch to Cricklewood. The capital 
will be £2,333,333. . oon. 

Bills 1 and 2 of the National Telephone Co. have failed to comply 
with the parliamen standing orders, and will, consequently, 
have to go before the Standing Orders committee. The objections 
to the company’s third bill were overruled. 


Rotherham.—The Town Council have approved the electric 
lighting scheme prepared by Prof. Kennedy, and propose to adver- 
tise for tenders for plant and to apply to the Government 
Board for sanction to borrow £25,000. 


St. Pancras (London).—We are glad to learn that an amicable 
arrangement has been come to for a conference between the repre- 
sentatives of St. Pancras and Islington on the subject of the dead- 
lock in the Brecknock-road, Holloway, as to the authority respon- 
sible for the supply of current to the tradesmen in that thorough- 
fare whose premises have been for some time past wired for the 
electric light. The matter has, we understand, caused considerable 
trouble to both Vestries. 

At Wednesday’s meeting of the Vestry it was decided by 40 to 
30 to take no action in the matter of granting permission to the 
National Telephone Co. for placing their wires underground in 
Gower-street, so as to enable the Western district of London to be 
connected up with the Euston district. A deputation from the 
National Company asked that this permission might be given, and 
stated that 27 of the London Vestries had already granted under- 
ground facilities to the company. 


Speed of Electric Trams.—Major Sir F. A. Marindin has pre- 
sented his report on the recent inquiry as to the speed of the 
Dublin-Dalkey electric tramcars. Between Haddington-road and 
Williamstown a speed of 10 miles an hour is to be permitted in 
future, but between the latter place and Dalkey the maximum 
speed is to remain as at present—eight miles an hour. With these 
maximum speeds certain limits are to be imposed at certain stop- 
ping places and junctions. In order that the car drivers may 
know at what speed they are running, and may be in a position to 
observe the limits of speed, every caris to be fitted with an efficient 
speed indicator. 


Telephone Conference.—At the conference of London local 
authorities held at the Guildhall on Wednesday, to disouss the 
question of the municipalisation of the telephone, the resolutions 
set out in our issue of Jan. 27, page 484, were duly passed. 


Timber-Seasoning by Electricity.—At the works of Messrs. 
Johnson and Phillips, Old Charlton, Kent, a private exhibition 
was given yesterday, and will continue to-day, of the Nodon- 
Brettonneau process of electric timber-seasoning and preservation. 
Concerning this process a pamphlet is available, giving particulars 
of its scientific and commercial advantages over the process known 
as ‘‘ natural” seasoning. 


Turkey.—An Imperial irade grants to a German firm a concession 
to lay and work a submarine telegraphic cable between Kustenji 
and Constantinople. The concessionaire in this case, it is con- 
tended, will in reality be the Administrator of the German tele- 
graph and postal services. The new cable will form a connecting 
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link between the special telegraphic line (the laying of which will 
be completed in the spring) between Bucharest and Berlin thus 
establishing direct communication between Berlin and Constan- 
tinople, enabling the Ottoman Administration to no longer depend 
exclusively on land lines vi2 Serajevo and Sofia for its telegraphic 
communication with Western Europe. 


Wigan.—-A special meeting of the Electric Light committee was 
held yesterday (Thursday) to appoint an electrical engineer. Out 
of the various applicants, Мевегв. Н. Collings Bishop, of Leyton, 
and J. A. Jeckell, of South Shields, were selected to attend the 
meeting. Yesterday (Thursday) Mr. H. Collings Bishop received 
the appointment. 


Telephone Ooncert.—A successful concert was given at the 
Westminster Town Hall, London, on Friday evening, Jan. 27, by 
the Telephone Athletic Association. In the absence of Mr. W. E. 
L. Gaine the chair was taken by Mr. S. J. Goddard. About 300 
members of the telephone service and their friends were present. 


BOOKS RECEIVED. 


Phe Official Gazette of the United States Patent Office,” 
No. 3, Vol. LXXXVI. Published by authority of Congress. 
(Washington : Government Printing Office.) 

** Proceedings of the Sixth Annual Meeting of the Society for the 


Promotion of Engineering Education," Vol. VI. (Boston, Mass: 
Published by the Society.) A. x 


PATENT RECORD. 


— — 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


Nors.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk із sufixed. 


January 12, 1899. 
764. J. W. Уплмот. London. Hollow or recessed punches, used in 
connection with Wheatstone's automatic telegraphy, or any other 
systems of automatic transmission.* | 


January 13, 1899. 
. J. C. SCHÄFER, Е. Renz, and P. LiPPoLp. Berlin. An improved 
electrical aigoalling and telegraphic apparatus.“ 
. A. F. Harris. London. Improvementa in electrical measuring 
instruments. 
. №. J. L. SANDY and T. Gan. London. Improvements in electric 


arc lamps.* 
January 14, 1899. 

. А. EcksrEIN and W. A. GUTHRIE. 
telephone exchange switchboards. | 

. G. W. T. SuRUBsHaLL. Thornton Heath. An improved magnetic- 
electric generator and automatic pull and circuit closer. 

. A. SILBERMANN. London. Improvements in transmitting printed 
telegraphic messages." 

А T J. Davy. London. Improvements in enclosed electric arc 
amps. 

. M. Deri. London. Rotary converters for single-phase alternating 
currente.* 

. А. U. Атсоск. London. Method of and apparatus for electri- 
cally transmitting orders, signals or indications from one place 


to another. 
January 16, 1899. 


J. Bastick. Leeds. Improvements in or relating to electrical fur- 
naces for the production of calcium carbide and other substances. 
ү CRUDGINGTON. Birmingham. Improvements in electric arc 
amps. 

Е. Е. TERREY and C. Н. J. PHiLLIPSs. Bournemouth. Improved 
prepayment electricity meter for continuous or direct currents 
whose action depends on deposition of copper in a balance against 
silver coins. 

E. F. PonrER. London. 
heatera.* 

R. A. Sioan and J. E. L. Barnes. Liverpool. 
switches for electromotora and the like. 


Salford. Improvements in 


947. 
962. 
974. 


1, 01. 
1,044. 


Improvements in and relating to electric 


Improvements in 


January 17, 1899. 


С. W. SUTCLIFFE. Stockport. Improved construction of straight 
&nd curved underground conduits for enclosing electric con- 
ductors, haulage cables, and other means of communication 
allowing connection of vehicles, sledges and moving bodies to 
same, and allowing access below. 


1,047. 


1,063. 


1,087. 
1,100. 


1,105. 
1,106. 
1,141. 


W. W. RricHaARDsON. Halifax. Improvements in the method of 
and means employed for controlling the trolleys of electric cars. 

F. W. ScHINDLER. London. Improvements in electric heaters. 

W. G. WILsoN and P. S. PILCHER. London. Improvements in 
electric light bracketa. 

A. CAMPBELL, London. 
shocking machines. 

M. Вуха and R. P. ErpsronTH. London. Improvements in and 
relating to facia for electrical instrumenta. 

Н. A. WaaNER. London. A method of and means for deriving 
two or more alternating currenta of different phase from a source 
of single phase electrical supply. 

W. J. Davy. London. Improvements in or connected with elec- 
tric arc lamps. 


Improvements in 'coin-freed electrical 


1,147. 


January 18, 1893. 


І. W. HEATH and J. Н. FiELD. London. Improvements in or 
relating tó the regulation of pressure of electric circuits and 
apparatus therefor. 

C. W. G. LiTTLE and A. J. IRELAND. Lincolnshire. Improvements 
ia current collecting apparatus for electric tramways. 

М. W. W. Mackie. London. Improvements in the construction 
of dynamo electric machines and motors. 

Р. L. Jongs. Liverpool. Improvements in guards for overhead 
electric conductors, such as trolley wires and the like. | 

A. Westrop. Enfield. Electric generator of heat. 

A. Srerza. Birmingham. Improved system of underground 
electric conductors.” 

C. P. Еглевом and W. S. NAYLOR. 
lighting trains by electricity. 

Н. P. J. J. THOMSEN. London. A process of and mean: for trans- 
forming “electric currents. 

Е. J. BoRnLAND. London. Improvements in arc lamps. 

A. L. C. Nopox and L. A. BREToNNEAU. London. Improvements 
in the electro-capillary treatment of woody and other fibre and 
apparatus therefor.* 


1,154. 


1,156. 
1,179. 
1,188. 


1,201. 
1,208. 


1,230. 
1,232. 


1,235. 
1,234. 


London. Improvements in 


January 19, 1899. 


A. MuskER. Liverpool Improvements in and connected with 
the manufacture of electrical cables or conductor conduite. 

H. NEHMER and F. NEHMER. 
able electric lamps. 

W. P. Тномрзох. Liverpool Improvements in and in the manu- 
facture of electrode plates for electric accumulators. (The Accu- 
mulatoren and Elektricititswerke—A. G. vorm. W. A. Boese 
and Co., Germany.)“ 

W. L. CAMPBELL. London. Improvements relating to electrically- 
illuminated signs or advertisements.“ 


January 20, 1899. 


C. Mites. Bristol Improvements in electrically-governed feed - 
ing and drinking appliance for animals and live stock. 

J. S. Home. Liverpool. Improved process in moulding, electri- 
fying and hardening castings to withstand intense heat furnace 
bars for marine, locomotive, land boilers, other furnaces, and 
the like. 

J. J. STOCKALL, Senior. London. Improved electric clock and 
general registering, or equal power maintaining or discharg- 
ing machine. 

W. RowBoTrHAM. London. Improvements in and relating to 
primary batteries. 

Е. WüsrE, Е. von ВОРРВЕОНТ and C. vox RuPPERCHT. London. 
Improvements in supports for the active-material of accumulator 
electrodes.* 


1,266. 
1,293. 
1,324. 


London. Improvements on port- 


1,554. 


1,371. 
1,381. 


1,594. 


1,427. 
1,431. 


January 21, 1899. 


S. D. Net. Belfast. An electric mechanism for driving turret 
and other ‘clocks. | 


1,438. 


1,439. A. J. Howarp and W. Е. Howarp. Taunton. An electric lamp- 
hour meter. 
1,483. G. C. Marks. London. Improvements in and relating to auto- 


matic electric railway signalling. (Irénée Mazel, France.) 


SPECIFICATIONS PUBLISHED. 


Norz.— All Specifications can now be obtained at the uniform price of 
8d. each. 
1897, 

25,244. Merscu. Arc lamps. (Date applied for under International Con- 
vention, October 11, 1897.) 

27,749. Davy and THOMAS-DAvixs. Arc lamps. 

30,321. Earr. Switching apparatus for preventing self-induction sparks 
from being formed during the operations of disconnecting and 
reversing electromotora. | 

1838. 
2,420, Ker. Means for controlling the working of lifts, motors and 
other appliances operated by electric energy. 

22,419. Вуха. Telephone transmitters. 

24,052. MunrHy. Electric railway Systems. 

25,863. BRRENNECKE and TIMAR. Method of heating electrieally · propelled 
tramway cars and other vehicles. 

25,863. Sremiens Bros. and Co., Lrp. (Siemiens and Halske Aktien Gessell- 
schaft) Radiating axles for electrically-propelled railway or 
tromway cars. 
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COMPANIES’ MEETINGS AND REPORTS. 


Direct United States Cable Co. (Limited). 


The 43rd ordinary general meeting of this Company was held on Tues- 
day at Winchester House, Old Broad.street, E.C., Mr. E. M. UNDERDOWN, 
Q.C. (Chairman of the Company) presiding. 

The SECRETARY (Mr. T. Finnis) having read the notice caliing the 
meeting, 

The CHAIRMAN said: Gentlemen, I have very few remarks to make 
beyond those contained in the report, but I will first draw your attention 
to the figures which we have placed before you. The revenue for the six 
months to December 31 last, after deducting outpayments, amounted, in 
round figures, to £54,366. The working and other expenses, including 
income-tax, absorbed £21,621, leaving a balance of £32,745 as net profit. 
This, with 25,588 brought forward from the previous half-year, makes а 
total of £36,133, which has been appropriated as follows :—An interim 
dividend of дв. per share to September 30th last, £9,1C6. 10s. ; another 
interim dividend of 3s. per share to December 31st, £9,106. 10s. ; set aside 
to reserve fund aceount, £12,000 ; balance carried forward, £5,920 ; making 
up the above total of £56,155. Now, no doubt events have been favourable 
to us, so far as the enormous bulk of business that has been going on is con- 
cerned, and, contequently, our revenue has increased by £4,268, or more than 
8 per cent., as compared with the corresponding period of 1897. A portion 
of thia increase, however, as in the previous half-year. no doubt must be 
attributed to exceptional causes. I think there is every sign that communiea- 
tions between the United States and the rest of the world will not diminish 
in the future. The traffic during the current year, so far as we have 
gone, continues satisfactory. With regard to the expenses in London, 
and at the stations, you have them set out as usual under 
abstracts A and B in the printed accounts. The increased business has 
naturally led to some addition to the expenditure, but after making allow- 
ance for special outlay under the head of maintenance, due to necessary 
improved land-line transmitters and cable duplex apparatus, and extra 
expense for repairs of buildings, it will be teen that the expenditure 
has been kept at a very reasonable figure. During the whole of the six 
months we were fortunate in not having any cable repairs to do whatso- 
ever, and I wish we could deal with that as a normal stata of things, but 
we know we cannot; therefore, it is always prudent, and even necessary, 
for us to make proper preparation for such events which we know will 
happen from time to time. The only debit to reserve fund, therefore, is 
an item of £1,548, which has been written off the buildings account, and 
that is the final charge in respect of the buildings at our Irish cable 
station at Ballinskelligs, which is now in an entirely satisfactory and 
comfortable state for the residence of the staff. The reserve fund 
has been increased by £5,859 from interest, £768 from profit on 
securities sold, and by £12,000 from revenue, making the balance 
up to £368,534, taking the investments at cost only; but at present market 
values the reserve fund is represented roughly by the sum of £415,534, 
which is not unsatisfactory, I think. We have increased our investments 
during the half-year by the sum of £10,711. We have been fortunate in 
increasing our receipts, and that in common with our partners in the pool, 
and I am very glad to say that the increase continues. Ido not know that there 
are any very particular topics that you would like me to refer to; but I notice 
in а report of the proceedings at the meeting last year of our ally, the Anglo- 
American Company, the question of amalgamation was touched upon, and 
I have received a letter from a shareholder on the same subject. I 
cannot possibly, at a public meeting, go into a question of that kind, but I 
think it must be very clear toeverybody who knows what the state of things 
is in connection with our Company that, so far as business is concerned, we 
have already a practical amalgamation—the best kind of amalgamation, and 
that is the sharing of the profite. All of us are endeavouring to foment 
business, and we are engaged in what has been recently described as a 
friendly competition to obtain profite. It is not a friendly competition to 
take profits out of each other’s pocket, but to do all that we can to increase 
the profits of the allied concerns. I think everybody who studies the 
question will see that there are considerable advantages in the alliance of 
the three companies - the Western Union, this Company and the Anglo- 
American, because they are toa certain extent, under different conditions of 
working, aiming at the same object. They have before them a common end, 
and very often it is desirable that there should be something like indepen- 
dence on the part of these companies vis-à-vis to the public, having regard 
to the outcries against monopolies, which are not infrequently heard. That 
being so, I think the present state of things is about as favourable, in the 
interest of all the parties, as I can conceive it could be. There is no doubt that 
there is one tempting object which hangs upon our tree, and it is that we 
have a very nice reserve fund, and, no doubt, anybody who wishes to amal. 
gamate with us would like to share in the benefits of that fund; but I 
think, considering that the rights we have are dependent on the 
fact of our having a cable, that we must do all we can to put ourselves 
in a perfectly safe position for maintaining that cable, so as to continue 
to receive that share of the profits of the united companies to which, 
I think, we are fully entitled. Now, I am not sure there is anything 
else I need speak about. The Directors have nothing to do with the 
price of the shares, but it is interesting sometimes to look back and see 
what bas occurred in that re-pect. Both our own shares, and those of our 
allies, were low at one particular period, about 1894, but I am glad to see, 
in 18:9, that they are, in some cases, very much higher, and, with regard 
to one case, quite equal to what they were so long ago as 1883, when the 
circumstances were so different. I should like to say, with regard to our 
Board, that I have been successful in obtaining a promise, or rather, I 
should say, that we have elected Sir Spencer Walpole as a Director 
(hear, hear) That gentleman's large experience at the Post Office ; 
his experience in America, in connection with postal mattera; and his 


general standing before the world, make him an important addition to 
our Board. And I do not say that alone as regards tbis Board, but I 
hope his presence as a director will be profitable to the pool in general, 
because it is always my desire, and the desire of my colleagues, to do 
all that we can to promote the common interest. I do not think that I 
will detain you any longer, but conclude by moving— 3 

“ That the report of the Directors, dated Jan. 10, 1899, together with the 
statement of accounts, to Dec. 31, 1898, annexed thereto, бе and the same are 
hereby received and adopted.” 

Sir JAMES PENDER, Bart., M.P., seconded the resolution. 

Mr. HANCOCK agreed that the question of amalgamation was a very 
large one, and that it would not be right to jump to any conclusicn regard- 
ing it. He had no doubt, however, that it was a question which must 
eventually come about, and that it would be of advantage to the Company. 

Mr. JOHN NEWTON said he was just old enough to remember that in 
the early years of these companies similar arguments were used as to the 
wonderful benefit which would accrue if the Anglo-American Company amal- 
gamated with the French Atlantic Company. They amalgamated, and the 
result was the establishment of the Direct Cable Company, with a clause that 
under no conditions should it be possible for this Company to amalgamate 
with any other company. He believed if the companies were to amalga- 
mate it would be a source of weakness to them. He would remind the 
Chairman that he had said nothing about the proposed German cable. 

The CHAIRMAN: I can assure both gentlemen who have spoken—and 
I know that Mr. Newton has had a long experience in the affairs of this 
and other companies—that the question which has been raised has been 
always before the Board. It certainly has never escaped our attention. I 
suppose that J, personally, have had as much to do with traffic arrange- 
ments, and working arrangements, and amalgamations as anybody living. 
All amalgamations, of course, are possible under certain circumstances. I 
do not mean to say that if somebody came to us and said that they would 
make an amalgamation with us, and give £20 a share in sovereigns for our 
shares, that the Board would, in defence of their small interest, do anything 
to prevent an operation of that sort. We should not think of doing во for 
a moment, nor should we think of rejecting any other proposition which 
was likely to benefit the shareholders generally. This matter is a very 
difficult one to explain, but I can assure you that the existence of inde- 
pendent companies, as regards their separate organisations, but with a 
bond of union between them and other companies for the purpose of 
making profite, is perhaps the very best arrangement you can have at 
psesent for dealing with the public, and various foreign nations and 
foreign relations. One does not like to go into too many reasons, and 
then conclude, like the famous Dutch general, who, after giving à number 
of reasons for not firing a salute, ended by stating that he had 
no guns. One reason against amalgamation is that it would be 
extremely difficult, because we have another partner besides the Anglo- 
American Company, and any alterations in our position towards the Anglo- 
American Company would be difficult to bring about without affecting our 
relations with that other Company. At the same time it would be ex- 
tremely unwise to expect the traffic at present obtained by our cable to 
remain with that cable under an amalgamation. The probability is that 
a very considerable proportion of it would find its way to the cables 
of our competitora. I do not think that I should have any difficulty 
in showing Mr. Hancock that the best thing he and the other shareholders" 
can do is to eit down tight on the reserve fund. This Company is quite 
content; and my friends connected with the Anglo-American Company 
will understand me when I say that the participation we have got 
in the combined profits is not unsatisfactory, and if anything like an 
amalgamation were to take place very great care would have to be taken, 
or it is possible that the scheme might be less favourable to us than 
is the present arrangement. That, in itself, I think, isa pretty good answer 
to the question of amalgamation, as far as weare concerned. I have nothing to 
do with the policy of other companies, We have followed one sound and 
constant policy. We have decided that we must build up a reserve fund 
sufficient to put us, practically, in as good a position as we now are if our 
cable were swept away to-morrow. The cost of replacing the cable at this 
moment is considerably enhanced on account of the rise in the price of 
materials, When you come to a rise of something like 20 per cent. upon 
large sums like £500,000 and £600,000 you will see that it isa very serious 
matter indeed. Therefore, we shall continue to recommend the shareholders 
to go on piling up the reserve fund, aud we hope that it will not Le im- 
pinged upon more than necessary to keep our cable in good condition. 
I had alinost forgotten the question asked me regarding the German cable. 
We see that there is à statement to the effect that these gentlemen have 
got 20,000,000 marks, which is £1,000,000, in connection with the laying of a 
German cable. Well, the arrangement of our sister company, the Avglo- 
Americap, with the Germans termiuates, I believe, at the end of this year ; 
and you will find a very long statement made by me some years ago, to the 
effect that we must look forward to the termination of that arrangement. 
As I then said, we cannot keep all the nations of the world dealing entirely 
with us, and we have to be prepared for a change. That event which 
I foreshadowed seems to be now nearer than ever, if we are to judge 
by the announcement which we read in the newspapers. Whether that 
cable will go by way of the Azores, or some other way, I do not know. 
If it takes some of the traffic, no doubt it will not do us any 
direct good, but it is no use fighting against the inevitable, and the only 
consolation that we can give ourselves is the one that I alluded to in the 
early purt of my speech, and that is the improving traffic. For some timo 
past the business has increased so steadily and regularly that we may 
perhaps view an additional cable in the Atlantic with more equanimity 
now than would have been possible a few years ago. In the old days we 
said it was impossible that so many cables as then existed could pay, but 
we have been getting on very well with additional cables because the 
traffic is во good that the cables during the business hours of the day are 
practically fully occupied. Therefore, we must look upon increased com. 
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petition with all the composure we can, and try, by pleasing the public and 
by getting ourselves in a position of equality with others, to hold our 
own, and I do not think we need have any fear for the future. 

The resolution was carried unanimously. 

The proceedings then terminated with a vote of thanks to the Chairman, 
proposed by Mr. HANCOCK and seconded by Mr. NEWTON. 


Amazon Telegraph Co. (Limited). 


The fourth ordinary general meeting of this Company was held at their 
offices on Friday, under the presidency of Mr. W. S. ANDREWS. 

The SECRETARY (Mr. R. M. Cunningham) having read the notice 
calling the meeting, 

The CHAIRMAN said : Gentlemen, we do not meet on this occasion 
quite во soon us we could have wished, but the reason of this is to be found 
in the difficulties we have had to contend with, and the necessity of making 
some sort of financial arrangements—or of seeing our way to make them 
before we could have bad the pleasure of meeting you. To deal with the re- 
ceipts, in the first place, they are not so discouraging as they might bave been, 
because, notwithstanding interruptions in the main revenue-producing sec- 
tions of the system, they are £29,446, or £4,148 more than they were for the 


previous year, which, however, was also an interrupted period, although . 


perhaps, not so badly interrupted as the past year has been. The work- 
ing expenses have been £18,494, and they compare with £20,164. There 
is a reduction, therefore, in the expenses, combined with an increase in the 
receipts ; but, of course, although these figures are in the right direction, 
they are eminently unsatisfactory as a whole to us, and I am afraid they 
must necessarily be equally unsatisfactory to the shareholders ; for they 
show that the enterprise of the Company, from circumstances the share- 
holders are aware of, has not been for any length of time in a proper 
revenue-earning condition. We have had, besides, an unusually heavy 
flood period —remarkably heavy —which has impeded our efforts in repair- 
ing operations, and caused difficulties of various kinds. Iu fact, owing to 
the ‘constant interruptions there has been no possibility of developing the 
traffic. That the trade is there there is no doubt, and with the lines 
working properly the undertaking will certainly prove its remunerative 
character. That we believe most fully. Our difficulty is one, and one 
only. Everything promises well for the concern if we cin only keep 
our lines permanently at work, and this is what the Directors have 
been doing their utmost to accomplish. We have at last apparently 
confined our difficulties to certain localities only. These we have now 
alone left tc conquer, and if we can do Ња, our prospects 
will be exceedingly hopeful. We have relaid certain sections in the 
furos instead of in the main river, to get round and circumvent, 
sò to say, dangerous parta of the main stream. We have sent out aérial 
insulated wire cable to bridge over by land impossible spots, and we are 
sending out more of this cable, and are also arranging surveys in places for 
the substitution of overground wires for the submerged cable. We think 
we may require all these things in the different places owing to the varied 
troubles we have had to contend with, and we believe that by these means 
we may be able to succeed. We cannot prophesy, because we don’t know, 
but we believe that we are on the right track to overcome these difficulties 
of the main stream should they prove to be here and there insurmountable, 
or, at all evente, insurmountable unless at a prohibitive cost. We must 
even then exercise our wits not to undertake the impossible, but by 
changes, trials and inventiveness, to establish our system in the best way 
we can. We believe tbat the authorities recognise the hard struggles we 
have had and are having, and sympathise with our continued efforts. All 
they want is the telegraphic communication, and if we can give them 
this they will be satisfied. If there is anything in determination 
to try, and in trying all knowa means and adopting every method 
we сап think of, we mean to do our utmost to succeed, and we 
hope eventually to do so. Meanwhile we are doing our best to reduce 
expenses, The Directors are taking no fees, leaving these to be paid when 
the prosperity of the Company shall provide for this. The only 
exception to this arrangement is Mr. Keith, because that gentleman 
has been giving so much attention to the Company's affairs that it was 
felt that it would be improper and unfair to expect him to submit to this 
sacrifice while concurrently making the same demands upon his time and 
energies. I now move the adoption of the report and accounts. 

Mr. GEORGE KEITH seconded the resolution. 

The CHAIRMAN, in reply to questions and remarks by Mr. Ridge and 
Capt. Goodsall, said that the Directors, as shareholdera, would be very 
sorry to think that the Company was going into liquidation. The original 
capital was not "swallowed up," because there was a large length of 
cable still working in the Amazon to represent it. They were alzo earning 
а revenue —not sufficient to pay a dividend, but at least to pay all expenses 
apd rather more. If they were successful in their efforts to re-establish 
the connection and to maintain it, they had no doubt whatever that the 
revenues of the Company would be moat satisfactory. The only thing that 
they had to do was to keep the communication open, and the public and 
trade and commerce would do the reet for them. They would consider 
the question of sending out an interim report. There were several breaks 
in the cable, but the distances between each varied. They had not lost 
sight of the question of wireless telegraphy ; but the difficulty was to 
induce people to make experiments which would be satisfactory, because 
they themselves did not want to spend the Compauy's money in making 
experiments themselves. He then put the resolution, which was carried 
unanimously. 

Mr. W. 5. Andrews and Mr. С. Keith were re-elected as directora, and 
Messrs. Deloritte, Dever, Griffiths, and Co. re-appointed as auditors, and 
after = of thanks to the Chairman and Directors, the meeting ter- 
minated. 


City and South London Railway Co. 


The twenty-ninth ordinary general meeting of this Company was hell 
at Winchester House, Old Broad-street, on Tuesday. Mr. CHARLEs 
Grey Mott presided. 

Mr. W. F. KNIGHT read the notice convening the meeting. The 
report was taken as read. 

The CHAIRMAN, in moving the adoption of the report and accounte, 
said it was very pleasing to them to have to report that the past half- 
year was a record, as had b2en the case before, of steady and uninterrupted 
progress in the dividend-earning power of the company. They had been 
enabled to declare—or recommend the shareholdera to declare—an increased 
dividend of 4 per cent., making 2 per cent. for the past half-year, 
which, with the dividend declared last midsummer, made a rate of 2 per 
cent. for the whole of last year. That dividend, although it was not a very 
large one, was certaioly an improvement, and they might look forward to 
the time not very far distant when they hoped that it would be considerably 
larger. If the shareholders reflected that the coat of this line before they 
incurred any expenditure upon the extensions —which extensions were now 
going on—was a little over £800,000, and that the earnings for the lat 
year—the nett earniogs—wcre over £24,000 they would see that they were 
earning now upon the whole cost of the line about 3 per cent. per annum. 
Well, of course, the Debentures and the Preferences were being paid a 
higher rate than was distributed upon the Ordinary shares—and a higher 
rate than 3 per cent., and therefore up to the present, as he had said, their 
ordinary capital was only receiving 24 per cent., but there was no doubt 
that they certainly had a growing traffic and improving dividend, and he 
thought that they might fairly say this, that the Company had proved 
itself to be а financial success and a succeas sufficient to justify the 
expenditure of additional capital in regard to other electrical lines— 
not their own, but other electrical lines throughout the metropol’s. This 
was a very important thing for London, and it showed that capital invested 
in a concern like this Company could return 3 per cent. upon its outlay, 
and it justified in the future the provision of additional lines for the accom- 
modation of the public in London, which were now coming forward. This Com- 
pany had done that much for the public benefit, and he hoped that the time 
would come when they would feel that they had not invested their money 
foolishly in that line, and when they would receive a return which would be 
satisfactory to the shareholders. They bad been making during the past half- 
year very conaiderable progress with the extensions, and the whole of the 
extension works under the City werenow completed, or practically completed ; 
there were only the finishing touches to be given to them, and what now rc- 
mained to be done wasthat they should complete the lifts and surface stations, 
the signala and various other small mattera, ani he hoped that by the 
time of their next half-yearly meeting they would be ab'e to announce 
that that line had been already opened for traffic, or at any rate to anno m'e 
the date upon which it would be opened. The Clapham extension was 
going on with great rapidity. They had au en:rgetic contractor upon it. 
and he had made very rapid progress, and they were, therefore, in hopes 
that that line would be finished and opened almost simultaneously with the 
opening of the extension to Moorgate-street tbrough the City. He thought 
that they would agree that that was very satisfactory progress for work— 
andit was very difficult work— of this kind. During thehalf-year their traffic, 
as he had said, had considerably increased. The number of passengers 
carried showed an increase of 124,953, and they had in^reassd receipts 
from these passengers of £825, and the increase from season tickets 
was £22, making & total increase of £847 in the half-year. He did not 
know that they required further detail upon that point, but he would deal 
with the accounts later. He supposed that they would prefer him to deal 
with the exact position of the works at the present time. The subway 
between themselves and the Central London Railway at the Bank was now 
completed, and he was in hopes that that line would have been ready for 
opening almost simultaneously with the opening of their own extension, 
but he was afraid from what he had seen in the papers that there was likely 
to be some further delay ; however, that delay was not likely to be very 
long, and he thought they might assume that there would be a very 
large exchange traffic between their own system and the Central London 
system at that point. There was a further subway, to which reference wa: 
made in the report in regard to the London, Brighton and South Coast 
Railway Co., at London Bridge, and this Company's station there. That 
subway had not yet been commenced, but they were inactive negotiation with 
the London, Brighton and South Coast Company, and matters were very 
nearly completed, and he believed that they would soon come to some 
definite arrangement with them as to the construction and working of that 
subway. Не hoped that it would not be very long before the works there 
would be commenced. There was another line, which bad been started, 
and which was going to be made, and that was the Great Northern and 
City Railway. That railway was now being proceeded with actively, 
and he believed that its terminus would join the terminus of this 
Company at Moorgate-street station in Finsbury-pavement, and he 
hoped that they would be able to arrange with that railway com- 
pany to construct a subway from their platforms to the plat- 
forms of this Company down below, and there was also another line, 
the Chingford, Walthamstow and Epping Forest line, which was to havea 
terminus at almost the same place. As they would have a connection with 
the Metropolitan system at Moorgate-street station, and these other two 
railways, to which he had referred, they ought to obtain a very large 
exchange traffic at Moorgate-street station. It would be seen that they 
would get the advantage of the exchange traffic from all these ditferent 
sources which were bringing it into the City, and, at the same time, they 
would have subways from platform to platform, which must prove of enor- 
mous public convenience to the travelling population of London. Of courae, 
in the working of this system of railways, they required increased power, 
and they had provided it at the depdt at Stockwell, where, as he had before 
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told them, they had bought an additional block of land where they 
were erecting works.—new engine works and a new boiler house, and also 
plant for the generation of electricity upon a larger scale. These 
works were making very rapid progress, and they would be in a position, 
аз he had already stated, of efficiently working this additional traffic. They 
had ordered new rolling stock for the purpose, and they were constructing 
new engines and new carriages, so that. everything would be ready in time. 
Some of the engines were already in hand, and others were contracted for. 
Well, of course, their railway through the City was a very important piece 
of line. It ran through the heart of the biggest city in the world, just at 
its very centre, and the stations werein the very best position that they 
could possibly have for a traffic of that kind. It had undoubtedly cost them 
more money per mile than any other part of the line, but that was only to be 
expected, You could not go through the heart of the City of London without 
its costing you somewhat more, but still it would not be an extravagant cost, 
although it was more expensive. Now, it was to the interest of the 
Company to make the utmost possible use of every possible bit of 
line. They bad got the line extended to Clapham Common, and they 
had now this piece of line which would bring them a very heavy traffic from 
the north of London. Anyone who knew the Angel and the Upper-street, 
Islington, would be aware that that was one of the busiest centres, 
apart from the City, iu the metropolis, and they felt perfectly 
certain that it would bring to them a very large traffic over their 
line. It was upon that account that they were considering the 
Islington extension. They believed that six months from now the 
extension which they were now working upon would be completed and 
opened, and then they proposed to take the earliest opportunity, when they 
could arrange financial and other matters satisfactorily, to complete the 
line up to the Angel, in order that they might have a big traffic, both 
north and soutb, flowing into the City. And they had made ample 
lift provision to deal with the traffic at the Lombard-street station. He 
had no doubt wbatever that when that extension was made they would 
derive a very considerable profit from it. The line was not а long one, and 
it would not be ко expensive as the line through the City. Asa matter 
of fact, it would cost them very much less, and they had made the 
necessary provision for working it, and they could work it, at a very 
moderate cost. This was why they told them in the report that 
they proposed, as £oon as they could make satisfactory arrangements to pro- 
ceed with the extension of tbat line for about & mile and a-half to the 
Angel. They believed that the result would be bighly satisfactory. There 
was one other line to which the report referred on which he would like 
to say a few words, and that was the City and Brixton line. It was 
essential in all these underground railways that their capital should first 
of all be kept down within as moderate a limit as possible, and secondly, 
it was essential that they should be worked with the utmost possible 
economy. Now, as regarded the City and Brixton railway, ite capital was 
а very moderate one, and they believed that they would be able to work it 
very economically. And in order to commence working it with the greatest 
possible economy, they had arranged with that Company that they 
should apply for powers to make a small tunnel from their line into 
this Company's depot, instead of providing, as at first proposed, a 
separate depót for the working of their own line. He felt that 
this would result in very decided economy iu the working, and 
enable them to make the thing successful. They had, therefore, 
arranged with the City and Brixton Company to make this slight, addi- 
tion, and they had also discussed some small modifications in regard to 
the agreement, which were not yet completed, but when they were com- 
pleted, the Directors proposed to call a special meeting of the shareholdera, 
and submit them to them for their approval. They believed that tbat line 
would have a very heavy traffic upon it, and it would have a joint station 
with their Deuman.street station at London Bridge, which would thus 
give four lines into the City. "They thought that the line would be a very 
profitable one to this Company to work on the whole. They had looked 
very carefully into the matter before undertaking the responsibility, 
which responsibility they recommended the shareholdera to under- 
take at the last meeting, and upon the statements then submitted they 
agreed to do s». Another important feature in connection with that 
line was that it would enable them to utilise that portion of the 
line under the Thames which would be thrown out of use so soon 
аз the present extensions were brought into play. He must now ask them 
to turn to the accounts, and, as regarded the capital account, it would be 
seen that they had received during the balf-year, in round numbers, 
£71,000 in shares, £20,000 in debenture stock, and £13,000 io premium, 
making a total of £104,000; but they bad expended during the same 
period £157,000, so that they had expended £55,000 more than they 
received, but that account bad now been set right, they having received 
the necessary funds for the purpose. With regard to the revenue 
statement, the passengers, as he had told them before, bad shown an 
increase of £847, parcels an increase of £26, rents of property an 
increase of £238; but, on the other hand, there was a decrease 
of £28 in transfer fees, and £24 in sundry receipts, so that the 
net increase in their earnings was £1,059. In this half-year they 
had had increases in their expenditure to some extent; for instance, 
in maintenance there was ап increase of £214, carriage repairs £92, traffic 
expenses £180, and law charges £1, but on the other hand they had a 
decrease in locomotive expenses of £88, acd in rates and taxes of £35. 
The decrease in rates and taxes was more а book-keeping than an actual 
decrease, and could not b^ looked upon азап actual permanent decrease in 
the taxes. The net increase in the expenditure was £462, which deducted 
from £1,059 increase in receipts, gave a net profit of £597, and they had 
also an increase in bank interest of £36, and decreased debenture interest of 
£431, which made up £1,064. The increased dividend on the Preference 
shares absorbed £338 more, leaving a balance of £726, and if they added de- 
creased balance carried forward £92, less decreased balance for last balf. 
year, £30—leaving £62, it made up a total of £778, which was exactly the 


4 per cent. extra dividend which they now suggested. They would have 
observed that during the past half-year, as regarded the balance which they 
brought in and the balance which they carried out, there was a difference 
of about £400, which meant 3 per cent. upon the capital during the half- 
year, and, therefore, they carried forward a larger balance—some £1,400 or 
£1,500 to the credit of the present half-year. No doubt the shareholders 
would wish to hear something as to the ordinary percentages of their work- 
ing during the balf-year, and he might tell them that the number of trains 
run had increased from 73,142 to 74,539. АП the comparisons he was 
now making were with the corresponding period of the previous year. The 
number of passengera per train had increased from 45°64 last year to 
46°58 this year, or an increase of one passenger per train thoughout all 
the trains. That was a very satisfactory element in the question of profit 
on lines like those. The receipts per train had increased from 7/5:4 to 
7/5°6, and per train mile they had increased from 2/3°63 to 2/4148. The 
receipts per passenger remained about the same. The ratio of working 
expenses had decreased from 56°68 to 56°18 per cent., or 4 per cent. 
He had explained before now that they did not compare with ordinary 
railways in this matter, because ordinary railways had only to perform 
one operation, that of carrying their passengers backwards and forwards ; 
but this Company had to perform two operations, viz., carrying them 
backwards and forwards, and also up and down by means of lifts. If 
they deducted the cost of the lifts, their expenditure would work out at 
about 49 per cent. The decrease in locomotive charges was a very satis- 
factory one, and spoke well for their officers in the management of the 
traffic. As regarded the increase of 125,000 passengers in the half-year, 
these passengera were short distance passengers, to the extent of half of 
them ; they only paid a penny fare which meant midday traffic, which was 
of great advantage to them, because there was a Jarge amount of unfilled 
space in the middle of the day, which could be well filled up without the 
necessity of running additional trains, and, therefore, no additional expense 
was incurred. He believed that he had now dealt with all matters of 
interest, and subject to any questions, he begged to move the adoption of 
the report and accounts. 

Mr. SAMPSON HANBURY seconded the motion. 

Mr. JAMES DRAKE congratulated the Board on the result presented, 
which was the outcome of intelligent perseverance. He paid a high tribute 
of praise to the services of everyone connected with the Company, naming 
especially Mr. Jenkin, their general manager, and Mr. Knight, their secre- 
tary. He had every confidence in the continued progress and prosperity 
of the undertaking. 

Sir PEARCE EDGECOMBE endorsed the words which had fallen from 
Мт. Drake, and thought the shareholders were to be congratulated upon 
the position of the Company, and upon the fact that year after year, like a 
snowball, it bad gone on increasing. В 

The CHAIRMAN jhaving replied to various questions, the dividends 
were declared, the retiring directors (Mr. C. Grenfell and Mr. Edwin Tate) 
re elected, the auditors reappointed, and the meeting terminated with a 
vote of thanks to the Chairman, Directora, manager, secretary and staff. 


| Westminster Electric Supply Corporation (Limited). 


The report of the Directors of this company for the year 1898, issued 
yesterday, stated that the supply of current which, on Dec. 51, 1897, was 
provided for the equivalent of 290,561 8 c.p. lamps, had increased by 
Dec. 51, 1898, to the equivalent of 339,986, and at the present time there 
are on circuit the equivalent of 343,617, and applications have been 
received for a further 8,154 lamps of 8 с.р. The length of roadway in 
which mains have been laid now exceeds 48 miles, making about 197 miles 
of ways, into which upwards of 168 miles of copper (strip and cable) have 
been drawn. 

The Directors have taken special steps to encourage the use throughout 
the system of supply of 200 volt lampe. The effect of this change, when 
completed, will be to increase very greatly the capacity of theexisting mains 
ar.d to reduce future capital expenditure under this head. | 

The extensions of the stations at Davies-street and Eccleston-place have 
been completed, and the plant is at work. The plant and machinery have 
been working satisfactorily throughout the year, and have been fully main- 
tained from revenue. 

Owing to the continued increase in the applications for current the 
station at Davies-street is now practically equipped for its maximum 
supply, while the space available at other stations will shortly be utilised. 
Аз it has been found impossible to obtaiu a further suitable site for exten- 
sion or the provision of & new station witbin the corporation's authorised 
area, the Directora have united with the board of the St. James' and Pall 
Mall Co. in promoting a bill for a joint etation out ide the companies’ areas 
for the purpose of supplying current in bulk to the existing stations of this 
corporation and of the St. James’ Company. The capital invested in this 
undertaking is at present unremunerative. 

The late prolonged strike in the South Wales coal fields and unforezeen 
difficulties iu the completion of Millbank-street station have caused very 
considerable additional expense during the year. 

The Directors consider that they nay congratulate the shareholders on 
the fact that, notwithstanding these difficulties and the extra rebate 
allowed to consumers which came into force on Jan. 1, 1898, the total 
cost per unit remains about the same, and there is no decrease in the 
amount available for dividend. An interim dividend, at the rate of 10 per 
per cent. per annum, for the half-year ended June 30, 1898, has been dis- 
tributed. After allowing for depreciation, sinking fund, &c., the net balance 
available for dividend is £28,053. 6s. 4d., and the Poard recommend pay- 
ment of a dividend at the rate of 14 per cent. per annum, less tax, for the 
past half-year, making 12 per cent. for the year to Dec. 51, carrying forward 
£1,000. 9s. 8d. 
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St. James’ and Pall Mall Electric Light Co. (Limited). 


The report of the Directors of this company for the year ended Dec. 31st 
last states that the Carnaby-street and Mason’s-yard stations have been 
working satisfactorily throughout the year; but to enable the company to 
meet the growing demand for electrical energy it has become necessary to 
further extend the former station, and for this purpcse the Directors аге 
promoting a bill in Parliament to acquire by compulsory purchase certain 
adjacent property. To meet future requirements the Directora have, by 
agreement, arranged with the Westminster Electric Supply Corporation 
(Limited) for the promotion in Parliament, under the title of the Central 
Electric Supply Co. (Litnited) of a bill authorising the establishment of a 
station on certain property to be acquired in the parish of St. Mars lebone. 
This will secure to the two companies an ample supply of electrical energy 
in bulk. 

The capital of the company has been increased to £300,100, and 12,000 
new Ordinary shares of £5 each have been issued at par to holders of the 
100 Founders’ shares of £1 each. These Founders’ shares are now vested 
in a trustee for the company. Steps are now being taken to reduce the 
capital by cancelling the 100 Founders’ shares. So soon as further capital 
їз required the Directors propose to issue the remaining 8,020 Ordinary 
shares to the shareholders in proportion to the shares held by them, at a 
premium, which will enable a substantial addition to be made to the reserve 
fund. The £50,000 Four per Cent. Debenture stock is now being paid off. 

The net earnings during the past year have amounted to £29,889. 19a. 14. 
Of this sum, £11,495 was distributed in August last in payment of an 
interim dividend at the rate of 10 per cent. per annum for the half-year to 
June 30, 1898, on the Ordinary shares, and at the rate of 7 per cent. per 
annum on the Preierence shares. The balance, £18,594. 19s. 1d., with 
£384. 10s. from last account, leaves £18,779. 9a. 1d. now to be dealt with, 
and the Directors propose to divide this amount as follows :— 

Dividend at the rate of 7 per cent. per annum on 


the Preference shares 5 £5,500 0 0 
Dividend on the Ordinary shares of 78. 6d. per 
share, and а bonus of 2s. per share, making, with 
interim dividend, a total distribution of 144 per 
cent: fOr the tr eye eua aee euh 15,190 10 0 
Amount carried forward ..... —á — E 88 19 1 
£18,779 9 1 


Anglo-American Telegraph Co. (Limited). 


The report of the Directors of this Company for the half-year from July 1 
to Dec. 31, 1898, states that the total receipts, including £17,580. 6s. 2d. 
brought forward, amounted to £212,493. 23. 1d. The traffic receipts show 
an increase of £14,418 compared with the half-year to Dec. 51, 1897. The 
total expenses of the half-year, including repair of cables, &c., amounted 
to £65,404. 183. 6d., an increase of £5,032. 14s. 1d. over the corresponding 
period of 1897. The Directors have, before declaring the net profita, set 
apart £12,0.0 to renewal fund, leaving a balance of £137,088. 3s. 7d. 
Interim quarterly dividends of 15a. per cent. on the Ordinary and £1. 10a. 
per cent. on the Preferred stock, were paid on Nov. 1 last, absorbing 
£52,500, leaving £84,588. 3s. 7d., out of which the Directors recommend 
final dividends of £1. 4e. per cent. on the Ordinary, £1. 10e. per cent. on 
the Preferred, and 18s. per cent. on the Deferred stock, absorbing £84,000, 
making a total distribution for the year 1898 of £3. 9a. per cent. on the 
Ordinary, £6 ou the Preferred, and 183. on the Deferred stock, carrying 
forward £588. 3s. 7d. 


Liverpool Overhead Railway Co. 


The report of the Directors for the half-year to Dec. 31 last states that 
the gross receipts amounted to £40,840. 3s. 2d., and the working expenses 
to £21,717. 153. 4d. The number of passengers carried during the last two 
yeara show an increase in each class, the yearly totale being: — 1897, 
8,756,750 ; 1898, 9,567,862. With a balance brought forward of £3,863. 
13s. 7d. there is available for dividend £16,586. 1s. 5d., out of which the 
Directora recommend dividends at the rate (less tax) of 5 per cent. per 
annum on the Preference shares and 4 per cent. on the Ordinary shares, 
taking £12,000, leaving £4,586. le. 5d. to be carried forward. А basis of 
agreement has been arrived at with the Waterloo-with-Seaforth and Great 
Crosby District Councils (subject to sanction of shareholders and confirma- 
tion by Parliament) for the Company to equip and work the tramways 
already authorised within those districts. 


Waterloo and City Railway Co. 


The report of the Directora for the half-year ended Dec. Jlst, to be 
held at the Waterloo Station, London, on Thuraday, Feb. 9, 1899, at two 
p- In., informs the shareholdera that the railway was opened for traffic on 
Aug. 8th last, since which date the train services have been carried on by 
the London and South-Western Co. in accordance with agreement. The 
City terminus subways aud connecting approaches are being proceeded 
with by the Central London Railway Co. and will, it is hoped, be com- 
pleted by the end of the current year. 

The capital outlay shows total outlay £549,456. 15s. 9d. at Dec. 31st 
last, and the further estimated expenditure of £52.000 is amply provided 
for by the capital powers. 

The gross receipts amounted to £10,887. 1 18. 94. From this amount 
the London and South-Western Co. have retained £4,119, 1e. 1d. in respect 
of working expenses, leaving £6,768. 10s. 8d. payable by them iu order to 
provide for a dividend at the rate of 3 per cent. per annum from Auy. 8th 
to Dec. 31, 1898, on the ordinary and borrowed capital. To this sum hes 
been added bankers’ aud general interest and a portion of the profit on the 
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eale of consols, representing the Parliamentary deposit, which enables the 
Directors to recommend the payment of a dividend at the rate of 5 rer 
cent. per annum for the full half-year, payable Feb. 18. 

A report by Measrs. W. B. Galbraith and A. B. W. Kennedy, the Com- 
pany's engineers, states that since the opening for traffic in August the 
railway aud station works have been well maintained, and the line is worked 
with four trains, and a fifth complete train with two additional motor 
carriages is held in reserve. The power provided at the generating station 
and the capacity of the motors on the trains continue to be found amply 
sufficient. Some electrical difficulties occurred in the initial stages of 
working, but these have been overcome, aud the plant is now working 
regularly and satisfactorily. It is expected that a staircase in Mansion 
House-place will be ready for use about the end of March. 


NEW COMPANIES, STATUTORY RETURNS, &е. 


— — 


ELECTRIC CANAL HAULAGE CO. (LIMITED).—This company was regis- 
tered on Jan. 27 with a capital of £3,000, in £1 shares, to enter into an 
agreement with Messra. Benjamin Н. Thwaite and George Cawley, to 
establish electric generating stations for the distribution and use of electric 
energy for the purpose of hauling vessels, &c. The first subscribera are :— 
George Cawley (consulting engineer), C. A. Embleton (engineer), J. Cawley, 
Mies A. M. Cawley, Benjamin H. Thwaite (consulting engineer), H. Allen 
(civil engineer), and T. J. Denny. 


RUBBER AND VULCANITE CO. (LIMITED!.—This company was regis- 
tered on Jan. 20, with a capital of £12,500, in £1 shares (of which 3,50) 
are Preferred), to manufacture, sell and deal in rubber, gutta-percha, vul- 
canite and similar substances, and to generate aud use electricity, &c. 


SUSPENDED ELECTRIC RAILWAY CO. (LIMITED).— This company was 
registered on Jan. 20, with a capital of £60,000, in £1 shares, to enter into 
an agreement with Christian de Thal and Romain Weiss, to construct, 
equip, develop, maintain, control or work by electricity or any other power, 
any railways, tramways, motor cars or other vehicles, and to carry on the 
business of railway, tramway and mo'or car proprietors, carriers of pas- 
sengers and goods, suppliers of electricity, manufacturera of and dealera 
in carriages, trucks, accumulators and dynamos, &c. The first subscribers 
are :—Count Christian de Thal, R. Weiss, J. Gaskell, E. C. Fowler, J. W. 
Jenner, J. Cunningham and E. Hinton. 


TRAFFORD POWER AND LIGHT SUPPLY CO. (LIMITED).— This company 
was registered on Jan. 24 with a capital of £100,000, in £1 shares, to enter 
into an agreement with W. P. James Fawcus, for the acquisition of a con- 
cession for the sole and exclusive privilege to supply electricity and fuel 
gas for lighting, traction, heating, motive power or other purposes to the 
whole of the roads, streets and premises in Trafford Park estate, Man- 
chester, and to carry on the business of electricians, engineers, suppliers of 
electricity. manufacturera and suppliers of gas, iron and brass founders, 
tool makers, machinists, boiler makers, &c. The first subscribers are: W. 
P. James Fawcus (engineer), J. Nasmith ‘engineer), Godfrey В. Samuel- 
son (manufacturer), Henry Edmunds (manufacturer), Frederic Smith (wire 
manufacturer), J. E. Baxter (rubber manufacturer), and Ge rge W. Low- 
cock (engineer). The first Directors are to be nominated by the subscri-crs. 
Qualification £250. 


BERRY'8 ELECTRICAL CO. (LIMITED).— The statutory return to Dec. 26 
gives the capital as £3,000, in £1 shares, of which 888 bave becn taken up. 
The full amount has been called and paid. 


BINKO, RIDSDALE AND CO. (LIMITED). — The statutory return to Oct. 25 
has been filed. The capital is £24,000, in £1 shares, of which the whole 
has been taken up and issued as fully paid. 


BRIGHT'8 LIGHT AND POWER (LIMITED).—The statutory return to 
Dec. 5 has been filed. The capital is £200,000, in £1 shares, of which 
66,667 have been taken up. £1 per share has been called on seven shares, 
and bs. per share on the others. 


— — — ————— c —— 


CITY NOTES. 
— — 

MEMORANDA.—Bank rate 5 per cent. (Feb. 2, 1899). Price of silver 
27 fad. per oz. (Feb. 2). Cousols (22 per cent.) 111—111} for money, 
1114—1118 for account; 23 per cent. 1054—1044} (Feb. 2). Stock 
Exchange Settling Days: Consols, March 1; Stocks and Shares Continua- 
tion Days, Feb. 8 and 22; Ticket Days, Feb. 9 and 25; Pay Days, 
Feb. 10 and 26; Mining Share Carry over Days, Feb. 7 and 21. 


AUTOMATIC TELEPHONE CO. (LIMITED).—The adjourned general 
meeting of this company was held on Wednesday, with Mr. Max Margowski 
in the chair. Mr. Parker rose, directly the notice convening the meeting 
had been read, aud said that as he and other shareholders were 
going t» impugn the conduct of Mr. Margowski, in connection with 
his cealings with the company, he proposed that Mr. Percy Barlow 
should take the chair. Mr. J. White seconded. The Chairman replied 
that as no notice had Leen given of the motion it was out of order. The 
motion waa, however, carricJ. This lead to a scene of indescribable 
uproar, the Chairman’s efforts to restore order being futile. Amid the din 
he was understood to say that the company’s principal patent had now 
been granted, After stating that the accounts were adopted, and that a 
resolution for removing Mr. Maurice Alexander from the Board was 


carried he declared the meeting closed. 


THE ELECTRICIAN, FEBRUARY 8, 1899. 


521 


Mr. Barlow afterwards presided, and Mr. Gibbs, a director, read a letter 
from Mr. Seligmai Lui, the company’s engineer, who complained of the 
manner in which he had been treated by Mr. Margowski, and stated that he 
declined to have any further connection with the company until the 
management was put on a different footing. Mr. Alexander said that he 
апа Mr. Gibbs had striven for 18 months to obtain fair play for the share- 
holders. Without Mr. Lui there might be said to be nocompany. After 
further discussion resolutions were carried rejecting the accounts, as sub- 
mitted, expressing a want of confidence in Mr. Margowski and requesting 
him to retire from his position as chairman and managing director ; 
appointing a committee of shareholdera to examine the affairs of the com- 
pany and make recommendations for the election of a new Board and for 
carrying on the business in the future ; and instructing the auditors to 
prepare a proper balance sheet of the company up to Dec. 516+ last. 


BRITISH AND FORBIGN OXOLIN CO. (LIMITED).--A prospectus is 
issued inviting applications for 66,667 shares of £1 each in this company, 
which has been formed to introduce commercially an invention for manu- 
facturing a rubber-like substance called oxolin. It is stated that freehold 
works have been already established at Mitcham (Surrey), and that a 
German manufacturing company has also been formed, some shares in 
wbich are acquired by the present company, Among the users of this 
material the name of the Brush Co. is included, апа it is claimed that the 
material is suitable for insulation for wires and cables and other electrical 
pnrposes. 

CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LIMITED).—The Directors, after providing £7,000 for depreciation, carry- 
ing forward £5,500, and subject to audit, have decided to recomurend а 
dividend for the half- -year ended Dec. 51 at the rate of 10 per cent. per 
annum, making (with the interim dividend of 6 per cent. per annum) a 
dividend payable for 1898 of 8 per cent. on the ordinary share capital. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO.—Subscriptions have been invited this week for a first issue of £200,000 
Four and a-Half per Cent. Debenture stock of this company, at £108 
fer cent. 

DUBLIN AND LUCAN STEAM TRAMWAY CO.—The Directors report that 
the delay in the electrical equipment of the line has been due to the 
difficulty in procuring a suitable site for a generating station. This has 
now been got over, and the Directors anticipate that the line will be fully 
equipped before the next half-yearly meeting. 

ELECTRICAL ENGINEERING IN SIAM.—The Siam Electric Co. bas been 
formed in Copenhagen to establish electricity supply works in Siam. 
Messrs, Siemens and Halske, of Berlin, are reported to be interested in the 
new venture. 


GREAT NORTHERN TELEGRAPH СО. (LIMITED). —This company notify 
that they are prepared to repay all outstanding debentures (series B, 
1883), on the 1st prox. Debentures, with coupons, should be presented 
to Messrs. C. J. Hambro and Son, and left three clear days for examination, 


JAMAICA ELECTRIC LIGHT AND POWER CO. (LIMITED).—The Direct ora 
of this company recently declared a dividend of 1s. per share, the total net 
profit for the year being £635. 


PAISLEY TRAMWAYS CO. (LIMITED).—At the meeting of shareholders 
the chairman said the Company had paid 34 per ceut. on outstanding 
accounts, according to their agreement with the British Electric Traction 
Co., and had declared a dividend of 24 per cent. The time had come when 
he could congratulate them upon the disippearance of the dark cloud 
which had so long hung over their undertakiog. If their agreement with 
the British Electric Co were confirmed by Parliament granting the powers 
sought by the Traction Со. they would be sure of a dividend in future. 


ST. JAMES'S AND PALL MALL ELECTRIC LIGHT CO. (LIMITED).— The 
share trausfer books of this company are closed from Ist to 15th inst. 
inclusive, preparatory to payment of dividends. 


STOCK EXCHANGE NOTICE.—Applfcation has been made to the Stock 
Excbange Committee to appoint a special settling day in, and to grant a 
quotation to 10,02) vendors' Six-per-Cent. Cumulative Preference £5 share 
fully paid (Nos. 1 to 10,000) of the New General Traction Co. (Limited, 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week 8 1 No. AGGREGATE. 
Line. ended 3 cor Dec. с Inc. 
4 — . 
| 19 | £ | | ж £ 
Birmingham Tramways.| Jan. 28 | 3,690 + 142 . | i * 
Blackpool Corporation... А ee ae TIME к 
eee „шы  |а ш 
Bristol Trams & Carriage „ 27|2582 + 38 4 10,024 + 470 
City & South London Ry. „ 29 1,124 + 75 5. 5,553 + 160 
Dover Corporation. | , 28 | 152 + 45 43; 7,785 
DublinUnited(Southern) „ 27 | 604 + 150 4 2354 + €834 
Liverpool Overhead my „ 29 | 1,258 — 79 5 6,551 — 296 
*Sheflleld Tramways .. „ 29 | 1,163 |+ 195 4| 4,62 |+ 933 
*South Staffs. Trams d „ 271 542 — 26 4 2308|- 46 
* Partly electrical. 
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AMOUNT | LAST | PREVIOUS Price RATE PER BUSINESS рони 
5 oF Divi: NAME. Wmzk's PRICE | Wednesday, Сент. DIVIDENDS Don. DURING WEEK 
HARR. | DEND. JAN. 25, Feb. 1. YIELDED. ENDING FEB. 1, 
| TELECRAPHS digues: | Шон 
124, 400 190 4X |*African Direct T 4X Mort. Deb. )- 10) 104 10) 104 7 10 tl Jan and Juy ae ae 
B. ~o Amason Tel Е побара даа 8 4 8 4 — i = == = 
4405, 500 Stock 15,0 „о «з oo «юв аз =з mo 66 чв «з «з «э a eons 67 69 68 70 419 8 | Feb., May, Aug., Nov. 634 
83,047, (| Stock , ч» = ого ооа | 119} 12 120 11 606 i i 1204 120 
Yan. 10 8 Brasilian Submarine „„ 18 163 15] 16} 46 2 3 30. 16) . 1; 
476,000] 10 | БУ |* Do. 5 per Cent. Debs. (tad Series, 1900) „. 110 114 по 114 47 9 | June une, Ook, Dac dh A 
000,000; $100 $23 Commercial Cable Capital —————..| 180 190 180 190 4 4 8 Jan., re July, Озь б id 
41, 532,5: 8 Stock a * Cent. Daban ERTO 8 i c d) cu 104 106 104 106 815 8 " i 105$ 104 
16,000 10 8/0 | Ouba Submarine Ordinary (Deferred) = «= a =~ 104 9$ 10; 613 4 | February aud Augas 10," 94 
6.600 10 10% Preference 10 per On. 17 18 17 18 611 1 А ; m 5% 
19,981 5 20 Dtract Spanish (Ordinary) 5 4 5 4 811 Apati and Octobre .. " - 
6.000 5 10% 10 per Cent. Cumulativ “= 1 11 10 11 4 13 10 10} PER 
£30,000 50 4% Do. 4 per Cent. Debentures = = = = = = 104% 107% 1041 107% 441 January and July . , 
Ov, 11 20 Direct United States Cable . ue НАЙ 1t 123 19 19 6 2 0 | Jan., Apr., July, Ox 12% 7, 
190.000 100 43% | Direct West India Cable 4x Reg. "Deb. (red) . 102 105 108 10+ 469 T 
£1,000,001 | Stock А Bestern Ordinary... .. .... cen aaa daha эй EN 174 79 175 180 818 0 | Jan, Apr., July, Oct. 79 re 
4 ,206,00 | Stock | 3) Do. zz per Cent. Pret. Stock = 103 106 108 103 850 ü к 1051 101 
s* <4' vel Stock 6 Do. 4 per Cent. Mort. Debentare Zi 20k (red. | 195 12) 196 1:9 8 2 4 | May and Novemos: 1274 125 
498,900 100 6 * Do. Брег Cent. Debentures, 18% ...... Xd| 101 104 99 102 418 0 | February & Augae ЕА "S 
ќо чу) Stock = Do. Provisional Certificates (all paid) ...... 103 106 108 108 Es 55 SA 
250,000 10 Brtension 6 QUAS Quim E i 174 18 173133 816 9 | Jan., Apr., Jaly, Ost 13,3 17} 
4320.000 | stana é Do. 4 per ent. Debenture Stock ...... 126 130 1394 188 8 9 6 | February & Augus = T 
£16,200 100 5 * ро. 5 p. o. (Austin. ov. Sub.) Dob. 19000 (reg. ж 92 108 99 103 417 1 | January and July - - 
e s oul) 100 5 Do, . (Bearer) ..—...... 100 108 10) 103 417 1 „ 70 - 
495,100 100 5 *llestern and 8. African | Б | p.c. Mor. . Dod. J| reg) 99 108 93 108 417 1 57 " 5 - 
Иб. on 100 12 Do. (Bearer 0 100 103 10) 108 417 1 i ii à » 
46800,0900 100 6 * Do. Мог e Debentures, 1909 — man. Xd) 104 107 102 105 817 8 ic | & Augast — 
&100,000 % 4% Do. 4 Mauritius Sub. Debs. (red.) 1047 1072 104% 107% 816 2 | May Novem tr M E 
180,227 10 19 | GlobeTelegraph and Truss = ==... X 1 8 121 13} 817 4 | Jan., Aper., July, On 13 121 
180,043 10 6% Do. 6 Cent. Preference ............ xd 781 171 101 174 8 9 7 173 163 
160.000 10 6/0 Great М of Copenhagen 28 29b 29 81 868 January, April, Jui: 184 s 
&150,000 100 5% Do! B per Cent. Debs., 1888 issue Series B“ 101 10 101 104 417 7 | March & Septembe- 1.14 - 
4b. dul 100 4:7 Halifax & бегин Cable naim Mort. Deb. (red).. 99 102 9) 10! 4 8 6 | June and December Ке 
17,000 25 13/6 | Indo- 3 57 6) {8 et 4 2 0 | May and Novemb 60 59} 
£108,000 100 6% London Pintino-Brasiilan 6 per Gent. Debs., 1906 109 118 109 113 5 7 7 [Mob & September dé = 
£100,000 100 4 . Pacific & European Tel. 4% Guar. Debs.(red) . morsi 104 107 104 107 814 9 | Juneand Deoember 2 = 
11,889 8 4 а а es E SMOKE 7 6} 7" 5 6 8 | Apell and October ed = 
8,381 4100 Oort. 6 Submarine Cables Trust « сю e то 22 ею то зоо 186 141 188 148 4 4 11 IL [T] — oe 
15,009 10 as West African Tol h en CD @ ap ео aD GP Ge мэ =- е ee m аә - 
& 100,000 190 8X |* Do. bperCent. bentures (rod.) ~~- 100 103 10) 108 418 6 | March & September = аә 
80,008 9 еә West Ooast of Am ОЙ „ч е» еэ ео es 2 2 à 1 i 1 oe — = — 
8610, ou 100 4% |* Do. 3 — со «в — 102 105 103 106 815 9 | June and Decembe: 2 bi 
38,82; 10 1/6 West India and Panama ..., mee i 1 11 н RA May and November lí 10, 
580,60 160 6X * Do. ; per Oent. Debentures æ = -= a.. 104 107 104 107 418 6 January and Juy - ЕЯ = 
€4,269 15 5,0 Western and Brasilian Ordinary = =» a» eo @ a liè 19] 1 418 2 | May ad November з - 
83,1 1 89 Do. Брег Cent. Preferred — 8 8 1 8 2 Im " аә = 
88,120 7 1,8 Do. pei Ordinary == e ср Gp GD GD сь 4 4b 4 44 a 99 LL en ер 
6589,52) | Stock ТР Do. per Cent. Debenture Stock 105 168 105 108 814 1 | Juneand December i. > 
3.168,00 | 01,000 7X  |*Western Union TX 1st Mort, dien ee 1902 = bp `6 710 | Fob. May, Aug., Nov. - ec 
415810 109 | 6x % ро. 6 per Cent. Sterling Bonds ( „=. 98 108 98 103 616 6 ' March $ ber is - 
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ELECTRICAL COMPANIES’ SHARE LIST. 


| ce | RATE PER | BUSINESS DONE 
PRESENT "x | Dur | NAME. аитса | Wednesday, CENT. | DIVIDEND DURE. DURING WEEK 
oe | SHARE. | DEND. | ES ISIN | Јан. 95. it | ЛИШИ ү o 00 0 ENDING FEB. 1 
| ти два Highest | Lowest 
| 2 6 8 1 August - 
020 25 Chill Telephone (fully pad 24 8} 81 —— = 
241.550 10% Ма. | Consolidated Telephone Const. & Manufacturing re Ys 1 1 6 7 0 9 an on же о «а «о - = 
000 5 4/0 Monte Video Telephone 6 per Cent. Preference | sł А sł lé У : s: >: га e =e ә Г 5 
% „ do | Do GperGent Oemalstivein „15 WU 
18:000 i % Do. £7 Cumulative 2nd Pre. „е... | 10 p^ E^ 15 - : ? " " 14] - 
250,000 5 2/6 Do. Non-Cumulative 8rd Press 5 5 5 " 10 os = 
1,229,471 Stock 84% Do. Debenture Stock 347 (red. $^ 1‹ 2 9) sity 1 У Apri pee c" * > 
е, 5 | om | United River e (4 (o | Qd Qü | snm CL = | 2 
4151,788 | Stock 5х Do. 6 per Cent. Debenture Stock (red.) 103 106 103 108 | 414 6 Sane and December = = 
ELECTRICITY SUPPLY COMPANIES. | | 
100.000 1 2 Bl'ckh'th & Gr'nw'ch U'st'ct Elec.Lt.Ord.f10s vd.“ - - — - — 
6,000 10 28 3 and Poole Electricity Supply . 12 ui H: 1 ] Tm s " еи 
6,000 10 4/344 44 per Cent. Cumulative Pref. .. ng n m T 0-6-6 9 CURA + ы 
20'000 5 2/8 44 pe лү, ey actor gos E 6 fid 6 64 8 9 8 u " — — 
2584. 3 8 9 9 20 8.90.0 | Math uos o м 9} a 
260000 | Stock | ar 222 — a Жыл 15 us пз 15 813 8 | June and December & 
1,200,000 $1,000 | 57 | Chicago Edison 1st Mort.5% 30 yearGoldBonda(red)| 10 5 х 2 
ы "60,000 2 б Су of London Elec. Lighting Ord. 40,001 to 90,000 MY 1 Щщ (521 February & August | 254 5 
40% 1 | 6% | Do of бишшайте rot rn LIT TIT % die | is ощ | sito |ZanmaryandJup- | i ЕЁ 
£400,000 | Stock | 6% |* Do. 5% Debenture Stock (red.) 125 110 125 ИО 81311 | June and December | — — 1 
80,000 10 ja County at оа yh wp Prov. Ота. (1 t» 30 000) 12} m " 135 m = re 
10,000 10 .. Do. Pee eee ee ee 4 і * = es = 
20,000 10 6/0 Do. 6% Cumulative Preference!.... . UT das 144 154 144 ИҢ - : : March & September 14} = 
15,660 5 2/6 House-to-House Electric Lighting Supply Ord. 9 10 9 > Sah аА Se snae E = 
15:000 b 10У Kong singto Wend e Ord. ^ — абал: BÀ i 140 i T $18 7 а 
5, ensington an an оз — о i 
10,000 5 6% Do. 6% Ist Prell... 3 71 8 73 si 812 9 | January and July — 4k 5t 
10000 | Stock sa — 47 1st Mort. Fo НО" "МИ 123 205 816 2 Mon June Sept., Doe] 1044 104 
62 590 Y 5/0 8 (eA p Mn o supply ‘Ordinary — a : : 19 T 3 0 0 | apru aud Osvuver . 20 19} 
92,570 1 dp е ч О ede 2 | &% E — .. 
100 : ; Jane ad Deu; 121 & 
£320,000 Stock 44% — Deb. Stock First Mortgage 38 121 us 21 811 7 
10,000 5 is Oxford Ч Electric TULIT желк eee e cou ( i " d - - 
275,000 1 - ectric . i> = - - es 
£125,000 | Stock | 6% Kiver Plate Elec. Lt. Tr ot u, tã. bist Mor. Ded. 83 91 10 а 591 € - - 
MUNI "A. 8. | Reged , , я 
81,980 5 5 St. James and Pall Mall Electric Ordinary - 17 18 17 10 | i 10 0 February & August m uL 
20,000 b Do. 7 per Cent. Prefer ene 9 10 9 0 | PRO Sad а е ^ * 
9.000 reg Fl iode Los Tee ply Ordinary Ca pal 3 8 ax l.c «0 T ГА 
„865,000 л u ndon * | oe 
"79,900 5 5/0 Westminster Electric Supply Ordinary = s = = 15} 63 151 164 818 9 March & September | 18 1515 
| 
ELECTRIC MANUFACTURING, &o., COMPANIES, a Е 
90,000 1 1/2? | Brush Electrical Engineering 14 73 H 21 2 16 5 = lr ~ 
-Cum 1 1 = 24 t 
2190.000 Stock d; Do. и On ад = Stock sk ni Ts 11 115 3 19 0 2 а —— — - 
230.000 Б p: Fe 110 100, 110 EA 10} = 
£90,000 | Stock ax Do. 437 Ist Mort. Deb, (red) .......-..—-..| 110 113 го 113 319 8 | November and May 13 - 
800,000 1 Castner-Kellner Alkali Co. (fully paid) .....—.... 1 14 1 1 5 10 5 - - 
50,000 1 e» Chadburn's Ship Telegraph Ordinary ........... 1 18 1 1 — E oe 
50,000 1 734 Do. брег Cent. Cumulative gius — 1 1$ 1 11 416 0 - ы 2 
И ас ыу 77] ot d | at cot | éa 8 |дшшукыдш | Z Е: 
no : 1 — Ni euet: qs A Shaves) (£8 paid). H : n : : 1 2 : February & Augast s m 
1 3 1 + IT АЛД) ac cere ee ee на eee + 4 " — 1 
£194,023 Stock 4% Do. 4% Mortgage Debenture Stock (red.) 97 99 97 9) : : 1 0 Tio and онын А "n 
17.400 5 57, Edmundson's Electric.CorporationOrd (fully pd) ad 5 54 5 É$ 11 es 45 2 jus 93 zi 
. Г кй) > ао ано атал AE 
„ r п um ve „ — „„ = че 
£140,'00 | Stock 485 UE Lud $ А ppor Depositing = A ш, N 105 3 16 2 Ja mary an Ady 1043 - 
91,196 1 = ore's Patent Copper De LUCUS а э г = "T 
auc d Telegra ks Urdinary ......- 24 21 2. 254 5 2 0 | February & August 25} 
2 вка | ajg |e Rubber, Gutta Percha 777 ff et 
800,000 100 4 Do. First Mortgage Debentures (red.) | 102 6 102 106 815 6 | March & Вә tember 5 
87,850 19 12 таман nstruction and Maintenance ....... 37 41 87 41 4 6 2 | Marchan 1 ss ^ 
£150,000 100 Б е ро. 5 рег Cent. Bonds (red.) 1899 — — — — * * .. January ап ~ es 
El, 400 5 — po, 1 o nos ceases 8) - d A 1*5 - ~ . 
13,470 5 és 0 ZA ĩͤ conse! eae ьш» b = .. — 
250,000 8 Ысы ч Moynos aae 33 5t 3} st : ! : H : April and W TA * i 
‚80,00 Cumniati Preferen s.. = == —— om "n 
2100; 00 Stock 43% Do. 644% First Mort. Don 1:6 105 106 103 318 8 | May and November — - 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
10 2 Blackpool and end рь са о, ˙⸗⁰0˙¹1ↄ - 23 21 20 21 85 - — е 
25.900 10 67. Bristol Tramways and Carriage ........ — — 3)) 22 2, 22 2 14 { - — = 
25,000 10 6% ро. (£7. 1 8. paid) ................- оона н = 158 131 1 184 : p : - "e = 
£90410 | Stock 4% . . nias eKr e exe 120 121 120 121 — 5 
80,000 10 Ар British Electric Traction Ordinary .............. 17! 18! 174 18} - - 
10,000 10 274 Do, 6% Cum. Pref. (fully pd. & 22. 108. prm. pd.) 13 14 134 14 4 5 9 - 13 1201 
4100,00 Stock 6/2°3 Do. 65, Perp. Deb... .. lly 121 120 122 à» 4-4 =. 2 - 33 
40,000 5 "a Buenos Ay res & Belgrano 6. A Cum. Pref. (єз paid). 2 3} 34 Я, Y E 
£250,000 | stock 2 Do do. Бу Deb. тке EU ET 105 10% | 4i20 is 1074 ол. 
285.20 i 157 Central Lon London т ———— а ж » p 71 ri : 5 2 48 and es 123 Ы 
4 Stock 24% Olty and казда ndon Railway Con, Отау, E = 1 69 71 S 1 : 217 2 | January and J uly = 5 ri: 
20.354 10 5% De: " prot Mos гне ee | a 164 101 шу. 3 1 6 Jauuary and July | - ез 
187,701 Btock 4% Do, 47 Perpetual Debenture .. === -s = — =. 183 186 | 13; 13. 3 i9 7 May aad жолок 3 = 
20,000 10 6% | Imperial tramways Ordinary (old £6 shares 181 18} à 2 UE. + 1:4 
10,000 10 6% Do. 6% F aui ok es кы en am Giada Es 164 161 154 1 м " М " T à 
&70,000 Stcck 44% Do; Meu БӨПАПЕПГЕ 118 119 118 3 $11 rei 4 Augan = E 
doe 10 2 Eli ~ Г inten xai: woes "^ 12 TE 15 8 5 7 " ' — 
PO Btock A |. Do. 4 [ Deberiure queue os“ 108 108, 108 sn Jinuary and Jal y. . рх » 
,000 t ow е оп Cumulative Pref „ш. L - - - 
P oto Stock 8% Waterlco aud City Ordina 22 oe oe на oe oe oe ао 108 111 109 112 215 1 June and December 111 Lug 
| In calculating the yleld ob thla security, allowance has bden made for áoorued interest, but not (or redemp on. 
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NOTES. 
— 


Mr. James Swinsuene’s Paper on “ Nernst’s Electric Light," 
read at the Society of Arts on Wednesday evening, was, with 


justice, considered by many present to һе a landmark in the 


history of electric lighting. Brief particulars have already 
been published as to the principle of the Nernst lamp and of 
the description of it in the fundamental patent (see The 
Electrician, Vol. XL., р. 614, and Vol. XLI., p. 672), but on 
Wednesday some samples of these lamps fed from the public: 
supply mains were exhibited for the first time in publio.: 
A reprint of Mr. SwWIVBURNE SS paper will be found in another 
column, and it seems probable that we may expect at any’ 
rate high candle-power lamp to be placed on the market, 
shortly. Such a lamp, with its efficiency of at most 1:5 watts 
per candle power, would probably far out-distance both the 
large glow lamp and the Welsbach gas lamp, and be a keen 
competitor to the arc. For domestic lighting the Nernst: 
lamp should also have а future, but here first price will play. 
an important part. Mr. Swisurne’s suggestion may be acted. 
on, that one might use a single automatically lighted lamp in. 
each room, controlled from a switch near the door, the other 
lamps in the room being of the cheaper pattern lighted by a. 
match or spirit-lamp ; but it would be simpler and cheaper: 
to have an ordinary carbon-filament lamp as a “ pilot lamp. 
which could be turned out again as soon as the Nernst lamps! 
were in operation. For bedrooms, &c., where lamps are only, 
used for short periods of time, the carbon- filament lamp will 
no doubt continue to hold its own. 
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| very reticent. 
nected to the alternating-current mains, and Mr. SWINBURNE 
| merely said that the lamp would work with continuous cur 
545 | rents. It appears, however, that electrolysis must take place, 
| and that, therefore, in the continuous- current lamp more 


Eu BURNE stated takes place. 


longer be а Board of Trade. | 


PRICE Sixpence Ct 
Abroad, 8d., or 16 conts, or v., ing y. 


As regards the deterioration and replacement of the rods- 


in the Nérnst lamp, if Mr. SwixBURNE's assurance that the 
| rods will last 500 hours be borne out in: practice, there need 


be no fear on this score, as the renewals will cost very little. 
With regard to the relative merits of the lamp on alternating 


| and continuous-current circuits, however, Mr. SwINBURNB was 


The samples shown at thé meeting were con- 


frequent renewals would be necessary. A possible explanation 
of the duration of the magnesia rods in this case may · be 
that the produet of electrolysis, magnesium, is immediately 
‘oxidised on its coming into contact, with the air, and that 
owing to the high temperature the newly-formed magnesia is 
carried back along the rod by the diffusion which Mr. Swin- 
This would explain the ‘inability of 
the continuous current lamp to. burn-in a vacuum, as alluded 
to by Mr. SWINBUANE in bis reply to the discussion. 
Р 

Тив introduction of the Nernst lamp, Mr. SWINBURNE ibinks, 
may enable a wider range of pressure variation to be per- 
mitted on supply networks, and 80 revolutionise central station 
design. We are of opinion, however, that even if the carbon- 
filament lamp were a thing of the past, the Board of Trade 
would till sufficiently consider the makers and users of 
motors, are lamps, and meters to relax nothing in their 
regulation for the maintenance of constant pressure. But by 
the time the carbon- filament lamp. is no more. there may no 


Tux Chairman of the “Manchester Electricity 4 Committee, 
Mr. Alderman HicoINBOTTOM, exhibits wisdom and prudence 


in his preference for the trolley as opposed to the conduit 


system of electric traction for Manchester tramways. . In a 
recent discussion on Mr. Рлввнлл’в Paper before the Royal 
Society of Electrical Engineers, Mr. HicoiNBorToM,: Mr. 
WonpiNGHAM-ànd other speakers touched upon several reasons 
why this choice, at the. present juncture, is a judicious one; 
but the principal reason was not brought out as clearly as it 
might have heen. It is this: Successful as the conduit system 
undoubtedly has proved in many places, it has by no means 
attained its limit of perfection; in every new conduit 
line important structural improvements are introduced. To 


put the conductors underground now—instead of waiting for 
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the time predicted by Mr. Ferrant, when they will be com- 
pelled to go underground, as telephone and electric light 
conductors have been—would commit the tramway authorities 
to a costly system that it might be impossible to adapt to any 
radical improvement in the future. On the other hand, the 
trolley system is sufficiently far developed to offer а service- 
able and effective system of traction, while its cheapness of 
construction would render of no serious moment, financially 
the conversion to a better system later on, The non-arrival 
of the perfect conduit, however, need not delay matters nor 
frighten the timorous ; the overhead trolley is amply sufficient 


for present needs. 
Se 


Ir has been suggested to us that a conference between 
delegates of municipal authorities and companies might 
lead to a satisfactory compromise, as regards the exer- 
cise of powers for electrical supply. We recognise in the 
suggestion a laudable desire to rescue the electrical industry 
from the unprofitable consequences of the prolonged strife 
‚ portended by the existing attitude of contending parties. At 
the same time, we fear there may be some difficulty in arriving 
at a basis of negotiation, without which essential the com- 
batants can only agree to disagree. Concessions, in several 
important respects, have already been proffered by the com- 
panies ; it is to be hoped local authorities may reciprocate. 


+ EE 
Poss a basis might be found in the suggestion thrown 


out by Mr. Sypney Morse during the discussion on municipal 
enterprise at the Society of Arts, viz., that the statutory limit 


for municipal trading should now be fixed by Parliament once 


and for all. It is too late to combat the whole practice of 
municipal trading, for the reason that to a considerable extent 
it is already sanctioned by law. At the beginning of the 
Victorian era it was absolutely illegal for local authorities to 
make any profit or risk any loss; but, for many years past, 
this principle of law has been over-ridden by a series of special 
Acts, and at the present time many industries—e.g., water 
supply, tramways and lighting—are extensively undertaken 
by local authorities. The Tramways Act contemplated the 
acquisition, but not the working, of tramways by local authori- 
ties—except where an authority failed to obtain a lessee for 
its lines; bat the Electric Lighting Acts went much further 
and made provision for the actual working of electric supply 
undertakings by these authorities, either at first hand or after 
purchase from a company. This being the present state of 
affairs, it remains to be settled to what extent municipal 
trading enterprise is to be allowed to expand, and herein 
might be found a common ground for conciliatory discussion. 


— MM 
Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
Para—Maranham m Nov. 15. 1898 .. Feb. 4, 1899 
Dakar Bathurst ............ Feb. 9, 1899 , 


The Royal Society.—Among the Papers down for reading 
5 were: — On the Reflection of Cathode Rays, by 
Mr. A. A. C. Swinton; and On the Recovery of Iron from 
Overstrain, by Mr. James Muir. 

An International Physics Congress in 1900.— The Council of 
the Société Francaise de Physique has decided to convene an 
International Physics Congress at the 1900 exhibition. The 
date has already been fixed, viz., July 16th to 21st. 

Waterloo and City Railway.—Some of the civil engineering 
features of the Waterloo and City Railway are described in an 


THE ELECTRICIAN, FEBRUARY 10, 1899. 


illustrated article in the Engineer of the 27th alt. The 
electrical features of this railway have already been described 
and illustrated in The Electrician, Vol. XLI., р. 888, and 
Vol. XLII., р. 365. | 

Storage Batteries їп the United States.—According to the 
Electrical World, there are now in use in the United States 
about 2,500 tons of storage battery plates. The greatest 
demand has been from continuous-current central stations, 
and the largest battery in the States, viz., one in Chicago, 
weighs 500 tons, and has a storage capacity of over 3,000 
Board of Trade units. 


Further Development of Niagara Power.— According to the 
Electrical World, of New York, a syndicate has been formed 
at Buffalo for the purpose of further utilising Niagara Falls 
to the extent of 80,000 electrical horse-power. A canal about 
a mile long is to be constructed along the bank of the New 
York side of the river, and the power-house will be located at 
the bottom of the cliff, some distance down the gorge. This 
will necessitate the reconstruction of à considerable portion 
of the Niagara Falls and Lewiston electric railway, popularly 
known as the ‘ gorge road." 


Proposed Association of School Governors.—It is proposed 
to form an association of the managers and governors of schools 
and polytechnics forthe working classes in the United Kingdom. 
Having regard to the interest which is being taken in national 
education, and the near approach of the time when the Board 
of Education Bill will be discussed in Parliament, it has 
seemed an appropriate time for introducing to public notice 
the proposals which are contained in a document, a copy of 
which has been sent to us. The headquarters of the Asso¢ia- 
tion are at Sevenoaks, Kent. | 


Society of Engineers.—The first ordinary meeting of the 
Society of Engineers for the present year was held on Monday 
evening, Feb. 6, at the Royal United Service Institution 
Whitehall. Mr. W. Worby Beaumont, the President for 1898, 
occupied the chair, and presented the premiums awarded for 
Papers read during that year. Mr. Beaumont then introduced 
to the meeting the Prasident for the present year, Mr. John 
Corry Fell, and retired from the chair. Mr. Fell then pro- 
ceeded to deliver his inaugural address, dealing principally 
with matters relating to patent law and practice. 


Glasgow Corporation New Electric Supply Works.—With 
reference to our account of these works in our last issue, our 
remarks as to the position of the undertaking in 1896 may 
have led our readers to suppose that nothing had been dong 
to prepare a further scheme for extensions. Thie, however, 
is not the case, as a report was drawn up in May, 1896, by the 
then Corporation electrical engineer, Mr. Arnot, which proposes 
a scheme practically on the lines of the present scheme which 
has been adopted by the Corporation, and the two sites that 
are now being used for the new generating stations werd 
purchased by the Corporation some eighteen months age. 
We are also informed that Messrs. Laing, Wharton and 
Down supplied the Ball and Wood engine and Walker 
dynamos mentioned in our article. 


A Telephonic Coup d'Etat.— The following story is told by 


the Electrical Engineer, of New York: — 

This is to tell how Gutierrez lost the presidency of Salvador. General 
Tomas Regalado had been placed by President Gutierrez in command of 
the national military ferces, stationed in San Salvador, the capital city of 
the republic. General Regalado knew that the Salvadorians were intensely 
Hostile to the idea of their country beiug handed over to the schemes of 
Zelaya and Bruilla, the Presidents of Nicaragua and Honduras respectivel 
and he saw his chance to bring about a revolution and make himself Chie 
Magistrate of his country. Having first come to an understanding with 
his subordinates, General Regalado from the artillery barracks, on the 
evening of Nov. 14, "called up” President Gutierrez on the telephone, 
and boldly said to him: “Ya Ud no es Presidente, todos los cuartelep 
estan conmigo!" I“ You are no longer President! All the battalions 
аге in my favor ! "] This was enough for Gutierrez, who with. a single 
“ Hello,” accented acutely on the first syllable, left the presidential palace 


instanter, fled to Honduras, and yielded place and preferment to his 


shrewd but unseen interlocutor. 

Electric Traction for the New Union Station at Boston.— 
Electricity is exclusively used not only for lighting purposes 
but for operating the elevators and lifts—of which there are 
19 distributed throughout the various departments—of the 
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new Southern Union Railway Station at Boston, U. S. A. 
Electricity, of New York, states that it is now proposed to work 
the entire suburban railroad traffic into and out of this station 
by means of electrical power, shunting electric locomotives 
being employed for the purpose. The power house associated 
with this railway station is a two-storey brick building, 869ft. 
long and 40ft. wide. Неге is generated the current that 
supplies no less than 6,000 glow lamps and 285 arc lamps, 
beside the power for the passenger and goods elevators. 
The generating plant is divided into four direct-coupled multi- 
polar Westinghouse continuous current generators. 

Power-Brakes for Street Cars.—We learn from the Elec- 
trical Engineer, of New York, that the New York State Rail- 
road Commission is making an effort to secure power-brakes 
for surface electric street cars, on which class of car there is 
used at present the ordinary hand-brake. With the increased 
rates of speed and the weight of the street cars now in opera- 
tion, the Commission considers the brakes in use insufficient. 
The reason why the street cars have not been fitted with 
power-brakes is because no brake of that character has yet 

n invented which meets the necessary requirements. In 
order, therefore, to secure, if possible, some invention which 
will approach the required standard, the State Railroad Com- 
migsion has sent out inventicns to all persons interested in 
power-brakes to participate in a test of brakes of this 
character. These tests, which will be made in New York, on 
one of the lines of the Metropolitan Street Railway Co., will 
take place probably within the next two months. 

Telephoning over Railway Telegraph Wires.—Some trials of 
simultaneous telegraphing and telephoning have recently been 
made over the telegraph wires of the Chicago Great Northern 
Railway Co. The Railway and Engineering Review announces 
that the experiment was made, under very adverse conditions, 
on one of the regular No. 9 gauge iron telegraph wires, stretched 
over. a distance of 52 miles. Notwithstanding the dis- 
turbances from high voltage light and power currents, and the 
fact that the wire on which the trial was made was among a 
number of other telegraph wires on the same poles, the 
experiment is stated to have been in every way successful. It 
was found that the noises produced by the telegraph signals 

nd other currents in the cirouit could not be entirely 
eliminated where а single wire and grounded circuit was used, 
hut it is thought with a complete metallic circuit the con- 
ditions would be decidedly more favourable. The experiments 
were merely made to demonstrate the feasibility of the scheme 
and its utility for general use in emergencies. 


Obituary —We regret to record the death, on January 81st, 
suddenly from heart disease, of Mr. W. G. Forster, at the age 
of 54. After serving ten years in the Electric Telegraph Com- 
p Mr. Forster entered the service in 1868 of the Anglo. 

editerranean Co. (afterwards amalgamated into the Eastern 
Telegraph Co.) and after being stationed some time at 
Florence, was placed in charge of the Company's clearing 
house, first at Malta and subsequently in London. He was 
afterwards appointed superintendent at Zante, where he made 
в study in his leisure of Juevantine seismography, and became 
an authority also on the subject of earth currents. In 1894 
he was appointed superintendent at Manchester, and in the 
same capacity was transferred to Cadiz in 1895 and to Aden in 
1897, being at the time of his death at home on leave. He 
was & well-known figure in the service, and leaves a wide 
circle of friends to regret his loss. We regret also to 
record the death of Mr. Hugh Ross McDonald on January 
80th, at the age of 65. Mr. McDonald entered the account- 
ant’s office, in London, of the Eastern Telegraph Co., in 1878, 
and retired from the service in June, 1898. 

The “Meissner” Electric Rock Drill—A good deal of 
interest, says The Engineering and Mining Journal, has been 
felt in the Meissner ”’ electric rock drill, on account of the 
fact that the motor is separate from the drill itself, and can 
be transported separately, the connection between motor and 
drill being made by a flexible shaft. Power is transmitted 
‘from the electric motor through gear wheels at a reduced 
Speed to a flexible shaft, which is connected by means of a 
coupling with the shaft of a bevel wheel, gearing with another 
bevel wheel which carries a flywheel. This flywheel in turn 


imparts to the plunger the necessary reciprocating motion. 
An automatic device for feeding the plunger forward to its 
work is fitted to the apparatus. In view of the necessity for 
using the drill at different heights and angles an arrangement 
is provided which permits the drill to be connected to the 
flexible shaft without necessitating too sharp bends in the 
latter. It will be seen by the above that it is possible to 
employ an electric motor of the highest speed and, therefore, 
of the highest efficiency. 

Electrical Utilization of the Chicago Main Drainage Tunnel. 
—The Chicago City electrician has presented a definite scheme 
providing that the water power available from the new drain- 
age canal should be utilised for an electric power station for 
the city lighting, which is now run from three municipal 
steam-power stations. The following figures are given in the 
electrician's report :—There are now in use 2,981 arc lamps, 
of which 2,450 are run from the municipal stations. Coal for 
these costs 8s. 4d. per ton, making the full item a large pro- 
portion of the total expenses per lamp, this total being nearly 
£14 per annum. To light the city properly by arc lamps 
would require altogether 18,000 lamps, necessitating about 
18,000 n.». at the water power station at Joliet. Assuming 
the hydraulic power to be available at £3 per horse power 
year, a8 against £9 for the steam power now used, & consider- 
able saving is anticipated. It is estimated that with an 
expected flow of 600,000 cubic feet of water per minute 
between Loekport and Joliet, 60,000 н.р. was available. If 
put into -effect, this scheme would be the largest municipal 
electric lighting undertaking in the United States. 

Refrigerating Plant for Central Station Day Loads.—Efforts 
are being made by American central station managers to 
flatten their load curve in various ways, the difficulty of the 
peak being nearly, if not quite, the same as in this country. 
Owing to the large consumption of ice, especially during 
summer, in the United States, the driving of refrigerating 
machinery affords a very good opening for day load supply. 
The January number of the American Electrician contains an 
illustrated description of the electrical equipment of a 
refrigerating plant in New York. The building is large and 
capacious, and the lighting, ventilating and elevating power 
is entirely eleetrical, ав also is a considerable amount of the 
pumping. The power plant, situated on the ground floor, 
includes three 150 н.р. tubular boilers, which drive two 
generating sets, eaeh consisting of a simple horizontal engine 
direct-coupled to a General Electric multipolar compound- 
wound 250-volt generator. The dynamos are of 50 and 75 
kilowatt capacity respectively, and the power is distributed 
from them to the motors which work the various plants. 
The refrigerating pumps are operated in pairs, each by a 
20 н.р. belted multipolar General Electric motor. 

Defects of Metric Screw Thread Systems.—From time to 
time the technical and commercial world is agitated by fresh 
demands for the adoption by the English-speaking peoples of 
the metric system, for the sake of uniformity with the practice 
of other nations. Gas engineers have their own reasons for 
desi-zing uniformity, as regards screw connections. It is rather 
a surprise to learn that, so far as the engineering industries 
are concerned, the adhesion of England to the metriq system 
would not materially advanee the cause of uniformity of screw 
connections, inasmuch as the European countries which have 
professed the metric system for many years have not yet been 
able to agree upon a standard metric screw-thread. Through- 
out Europe, says the Journal of Gas Lighting, there is no 
assurance that any metric nut will fit any bolt of the same 
diameter. This is not for any lack of attention to the subject ; 
on the contrary, many such systems have been proposed, and 
the trouble appears to be that there are too many screw 
systems rather than too few. Hence, in many large Conti- 
nental shops the Whitworth screw-thread is used, not only 
as regards pitch and form of thread, but also for the 
diameters of bolts; so that, while all the other dimen- 
sions of a machine may be in metric units, the bolts and nuts 
will be in English sizes, and conform to the Whitworth 
standard. The attempt to secure a standard metric screw. 
thread system, however, has not been abandoned; but 
special effort in this direction has been put forward by & 
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congress for the unification of screw-threads which has just 
been held in Zurich. The real difficulty of all metric screw- 
thread systems is the unsuitability of the millimetre as a unit 
of progression. Once again, therefore, the paper convenience 
of the metric system for calculations is proved to be dis- 
counted by the awkwardness of the units and their lack of 
‘correspondence with practical needs. Consequently, in all 
metric screw-thread systems the symmetry and logical com- 
pleteness of the metric notation, so greatly admired by our 
reformers, are thrown to the winds. There are 16 such 
"systems, all with their adherents, and to these the Zurich 
‘congress has added one more. This is practically the Société 
,d'Encouragement thread, with the modification of advancing 
by half and quarter millimetres in some stages. The pure 
‘decimal system is thus abandoned. It remains to be seen 
whether the new system will be generally adopted. As to 
this, it is shrewdly remarked that it is easier to get an inter- 
national congress to adopt a new standard than to induce 
manufacturers to throw away an old one. 


Municipal Trading.— The following letter from Prof. J. A. 
Fleming on this subject appeared in The Times of the 7th inst.: 
I I trust that the suggestions of Major Flood Page on the subject of muni- 
‘cipal trading will not be allowed to pass without practical action of some 
‘kind being taken upon them. On the general question of the legitimate 
limits of municipal trading I will not venture to express an opinion, but 
‘having been for the last 18 years somewhat closely connected with elec- 
trical manufactuer and enterprive I should like to point out one or two 
‘facts connected with the industrial utilisation of electricity which have a 
‘bearing on the matter àt issue. It appears that some 70 municipalities 
desire to engage in the manufacture of dynamos, electric lamps, and elec-: 
tric appliances, and to acquire or purchase patent rights over the same. It 
-must net be forgotten that, in the continuous flow of electrical inven- 
tion, each iu provement as it arrives, is the subject of patent protec- 
tion. At the present time some five or six thousand electrical patents 
are taken out per annum in Great Britain alone. Hence no municipality can 
advance very far in electrical manufacture without either infringing or 
acquiring particular patent rights. These, however, have a. very 


problema tical value until tested in the Courts; and every one of the great: 


‘electrical inv: n'ions of the last 20 years bas been the subject of long, costly 
«nd hazardous litigation between manufacturers. Corporations, there- 
fore, which enter the arena as electrical manufacturers will certainly have 
io be prepared to speculate in or defend patents at the expense of the 
ratepayer. The next question which arises is as to the range of manufac- 
‘ture. Is it proposed that municipalities shall manufacture merely for 
-self-consumption or supply other towns as well! Is one town, for instance, 
to establish a manufactory of electric lamps for its own citizens only or to 
supply outsiders in addition! It is a simple truism to state that the cost 
of production depends on the scale of manufacture, and that a munici- 

lity producing оп а small scale has not a shadow of chance of doing 
it as cheaply as large and experienced manufacturers having a far 
£reater. output. Moreover, it must be remembered that in embarking 
on electro-technical manufacture a municipality would have to bear the 
loss of all failures and costly experiments: Under a system of purchase 
by contract and specification the ratepayers are protected from serious 
'rieks in the purchase of such expensive articles as dynamos and engines, 
.but municipal trading would deprive them of safeguards for efficiency 
without any necessary corresponding advantages. Also it ie obvious that 
highly.technical manufacture cannot be conducted by any body of men 
“merely іп. the light of nature. Hence a municipal committee placed in 
control over some specialised scientific branch of production would not 
improbably have to learn its business at the cost of expensive blunders, 
for which the ratepayers would have to pay. In fact, the ratepayers 


‘would become the involuntary shareholders in a practically unlimited | 


liability company, the constantly -changing Directors over the same depend- 
"ing very much for guidance on their own officials. The strongest argu- 
ment of all, however, against municipal trading is that it would destroy the 

stimulus to continual invention and improvement which springs from the 
` incessant rivalry due to free and open competition. The private manufac- 


“turing firm which does not advance with the times diee. The manufac- |- 


turing municipelity would probably find its greatest safety in going slow. 
-The point which should be emphasised at the present moment is that the 
risks and speculations of manufacturing enterprise constitute an absolutely 
different class of undertaking from the urban supply of gas, water and 


electric current, or even telephone and tramway facilities. These may, | 


‘perhaps, all be most advantageously managed by the representatives of 
-ratepayers in the common interest, but corporations have less justification 


for undertaking the risks of electro-technical manufacture than they have. 


for conducting the municipal supply of milk or meat. 


_ Modified Bunsen Cells.—Emil Petersen, of Copenhagen, 
Jays Engineering, draws attention to some promising modi- 
‘fications of the Bunsen cell. Bunsen placed zinc in dilute 
sulphuric acid, and, within a porous cell, carbon in con- 
centrated nitric acid. The sulphuric acid may be replaced by 
a solution of sodium chloride. Neither the electromotive 
„torce, nor the internal resistance are affected, as he has 
proved by experiments, and the zinc need not be amalgamated. 


A substitute for nitric acid is more difficult to be found. Some 


iron chloride. 


of the various oxidising agents tried as depolarisers—potassium 

permanganate, hydrogen peroxide, lead peroxide suspended in 
sulphuric acid, &c.—actually give a higher electromotive force 
than nitric acid ; but such combinations are inferior, both in 
constancy and in current yield. Petersen ascribes this to 
two causes. Firstly, there is a generation of hydrogen; and, 
secondly, decomposition products remain in the liquid, an 
objection which applies also to chromic acid depolarisers. He 
endeavoured to find a depolariser which should contain no 
oxygen salt, and whose kation could assume a lower valency 
under development of positive electricity, or whose anion could 
assume & higher valency under absorption of negative electri- 
city. Chloride of iron is a liquid of the first class. The 
combination Zn-NaCl-FeCl,-C has, indeed, been proposed by 
Buff already; but Petersen was not, at first, aware of Buff's 
researches, and he has carried the investigation further. The 
cells have the good properties of Leclanché cells, are most 
constant, currents of 1 ampere may be drawn for hours, and 
the electromotive force is high, 1:72 volt; the internal resist- 
ance of an ordinary size cell is 0:3 or 0:4 ohm. The electro- 
motive force sinks slowly with the advancing reduction of 
FeCi, to FeCl,, and finally the porous cell becomes coated 
with в grey deposit of iron, which can be removed by means 
of hydrochloric acid. The combination Zn-NaCl-FeCl,-Fe ҮР 
low iron cylinder) yielded for 72 hours a constant current of 1:2 
ampere at 0°587 volt. An emergency cell of high electromotive 
, force, 1:6 volt, can easily be obtained by separating a zinc and a 
carbon plate by a slab of wood and immersing the plates in 
The iron chloride undergoes hydrolysis and 
ferric hydrate settles near the zinc. In order to avoid this, 
Petersen substituted red prussiate of potash for the iron 
chloride. This salt is slowly reduced to yellow prussiate, 
while the electromotive force sinks from 1:438 to 1:105 volt. 
The internal resistance is about 0-9 ohm, and discharges at 
1 ampere may be continued for many hours, Petersen also 
experimented with Daniell cells. The internal resistance can 
be diminished by using magnesium chloride instead of sul- 
phuric acid. Sodium chloride is still more efficacious, but 
the resulting sodium sulphate tends to crystallise and to 
destroy the porous cell. Inside the porous cell he places a 
cylinder of sheet lead, perforated above and below, and closed 
below by copper gauze. When the battery is not used, the 
‘clay cell should be taken out and the lead cylinder with its 
charge of copper sulphate crystals be put in a solution of 
copper sulphate. di 


MEETINGS OF SCIENTIFIC SOCIETIES, ao. 
(To-day) FRIDAY, February 10th. | = 


PHYsIcaL SOCIETY. m - 
5 p.m. Annual General Meeting in the Rooms of the Chemical 
Society, Burlington House, W. Address by the President. At 

the Ordinary Meeting which follows, a Paper on An Ampere- 
Meter and a Volt-Meter with a Long Scale," by Benjamin Davies, 

will probably be read by Dr. Oliver Lodge. | 
- INSTITUTION OF MECHANICAL ENGINEERS, 
7:80 рт. Annual General Meeting at the New Institution Building, 
Storey’s Gate, St. James’s Park. Among the Papers down for 
reading is one by Н. G. V. Oldham, on “ Evaporative Condensers.” 

E -INSTITUTION OF CIVIL ENGINEERS. 275 
8 p.m. Students’ Meeting. Paper to be read, “ The Electrical Driving 
of Engineering Workshops," by W. Middleton. ERE 


ec 
art 


- Roya INSTITUTION. mE 
|. 9pm. Evening Discourse, “ The Motion of a Perfect Liquid," by 
Prof. Н. S. Hele-Shaw. a 
SATURDAY, February 11th. 
- INSTITUTION OF ELECTRICAL ENGINEERS, 
2:30 p.m. Students’ visit to the Shoreditch Central 
street, Shoreditch. Party limited to 20. | 
К Roya INSTITUTION. : 
$ p.m. Afternoon Lecture on The Mechanical Properties of Bodies,” 
. by the Right Hon. Lord Rayleigh, F.R.S. | . 
WEDNESDAY, February 15th. 
| SOCIETY OF ARTS. 
8 p.m. Ordinary Meeting. Paper to be read: “The Balloon as an 
Instrument of Scientific Research," by the Rev. J. M. Bacon. 


THURSDAY, Febrnary 16th. 
CIVIL AND MECHANICAL ENGINEERS SOCIETY. [o 
7:30 p.m. Meeting at the Hotel Victoria, Northumberland-avenue, S. We 
Paper to be read: Electric Tramways,” by M. Holroyd Smith, 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Paper to be read: “Electric Traction by Surface Contacts,“ 
by Miles Walker. | 


Station, Coronet- 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrr p'Ársz.] _ 
Interference of Cathode Rays.—That there are still some 


valiant defenders of the wave-theory of cathode rays is proved 
. Jaumarin's Paper on their 


and argument in favour of what we are accustomed to consider 
the expiring theory. Like another Young or Fresnel, he 


bases his main argument on the action of one beam of cathode. 
‘Tays upon another beam. They not only produce, as the 
author showed some years ago, a bright surface where they 


‘coincide, but they. produce a dark surface where their opposite 


‘phases encounter each other. This surface is displaced by: 
changing the lengths of the conneeting wires of the two: 
‘cathodes, a circumstance which suggests that the waves 
them are longitudinal. -Hence the expression, 


'producin 
‘longitudinal light," formerly heard а good deal in con- 
nection with the theory of Rontgen rays. The author even 


succeeds in making the black interference surface travel | transmission between any two stations on the single line. 


across the space between the two cathodes, by altering the 
length of one of the wires, and on still further altering it, 
another dark surface, corresponding to the next whole phase, 
travels across in the same manner. He calculates the velocity 
of the cathode rays as something between ,4,th and 
the velocity of light, or about 100 to 1,000 times less than 
the greatest accepted value. The author appears to have a 
very poor opinion of the advocates of the prevailing theory. 
[JAUMANN, Sitzungsberichte, Vienna, October, 1898.] 


Altitude of the Aurora.—Cleveland Abbe has completed a 
valuable and exhaustive investigation of all the methods 


by G terference,” which covers 
10 closely printed pages and brings a large mass of material 


soyoth of 


| difference of potential which, when applied to the 


spark-gap, . 
produces discharge within 4min. For one gap the discharges 
occurred with various retardations at 8,800, 4,000 and 4,500 
volts. When either one or the other terminal was struck by 
a beam of Réntgen rays, discharge occurred at once, and at a 
uniform potential of 8,800 volts. It is curious to note that 
ultra-violet rays must illuminate the cathode to produce any 
effect, whereas Röntgen rays are indifferent as to sign. This 
indicates an important difference. Probably the Röntgen 
a in themselves are not effective at all, but develop some 
other kind of radiation where they impinge, and that radia- 
tion strikes the cathode. The author does not find that an 
effect remains after the impact of the radiation has , 
either in the case of X-rays or of ultra-violet light. 

; [H. Starke, Wied. Ann., No. 15, 1898. 


Hertzian Wire Telegraphy. — A. Turpain has solved the fol- 
lowing problem: Given several stations A, B, О, . . ` 
L, N, distributed along a single wire AN, to find an arrange- 
ment permitting simultaneous telegraphic or telephonic 


This is solved by means of Hertzian waves concentrated“ 
by two wires, or even by а single wire. The general plan is 
shown in the diagram, designed for two different receiving 
stations. А and B are two equal oscillators, which compen- 
sate each other under ordinary circumstances, when the 
bridges р and p’ are closed. But when one or both the 
bridges are broken, one or both of the distant resonators 
respond. Practice shows that separate wires are not necessary, 
as long as the circuits are separated for a short length at 
each end, and the lengths at the receiver end are equal to 
half the wavelength of the corresponding oscillator. Experi- 
ments with the ‘‘multi-communication’’ so designed were 


hitherto used for determining the height of the auroral | carried out at Bordeaux-les-Chartrons with complete success. 


/ 


display above the earth's surface. 
brought out is that the best observations give impossible 
results, in the shape of negative parallaxes. Thus, an 
"observer stationed a few miles south of another, and fixing 
his theodolite upon the same arch, sees that arch a little higher 
above the horizon than the northern observer, though some- 
times he sees it lower, ог at the same altitude. The author 
is forced to the conclusion that the aurora, like the rainbow, 
contains something of an optical illusion, and he frames an 
ingenious theory based upon atmospheric phenomena analo- 
gous to lightning discharges. He supposes that the discharges 
occur comparatively low down in the atmosphere, at the 
Surfaces separating moist from dry air currents. These 
‘surfaces are folded or crinkled, as proved by balloon observa- 
tions, and when the observer looks along a tangent to one of 
the surfaces he sees a bright line, perspectively curved into an 
arch. Another observer at a distant station may see the same 
Appearances, but may be observing an entirely-different arch, 
as shown in the diagram. This explanation would also 
account for the connection between clouds and auroras. It 
could be verified without much difficulty. | 
| [ABBE, Terr. Mag., December, 1898.] 


Röntgen Rays and Spark Discharges.— Whatever may be the 
differences in the ultimate nature of Röntgen rays and ultra- 
violet light, they have certain characteristic properties in 
common. They are both capable of ionising gaseous molecules, 
and of reducing the discharge potential of a spark. The 
precise effect produced upon spark discharges by Röntgen 
rays has been lately made clear by H. Starke. He studied 


what is cal'ed the stitic discharge potential, i.c., the small. 


| 
t 
The most remarkable Some messages were received by means of resonator sparks, 


others by telephone and Morse recorder, using gapped 
resonators. The length of the time was 170 metres, and 
none of the ordinary careful insulation was found to be 


necessary. | l MEM 
| [TunPAIN, Comptes Rendus, No. 26, 1898.]` 


Colierers. That coherers are not suitable for simple Hertzian 
wave experiments is attributed by O. Behrendsen to the fact 
of their extreme sensibility. By avoiding all single-wire 
lengths, using only parallel outward and return wires close 
together, as in telephone circuits, and reducing the sensibility 
of the coherer, the author has succeeded in making the 
coherer available for all the fundamental Hertzian experi- 
ments. Thus for the classical experiment showing the 
reflection of electromagnetic waves by a metallic wall, he usés 
a coherer made of powdered and sifted arc carbons, which 
always has а finite resistance, and moreover alters its resistance 
step by step, according to the strength of the impinging wave. 
The coherer used is of 2mm. internal diameter, and the carbon 
is loosely packed between silver terminals. A very pretty 
experiment is also deseribed by the author as illustrating the 
diffraction of electric waves. A small nickel coherer is 
mounted at a distance of 15cm. behind a sheet of tinfoil con- 
taining two horizontal slits 8cm. long and 8mm. wide, lcm. 
apart. On working а small Rubens exciter with a Holtz 
machine, four metres on the. other side of the tinfoil, the 
coherer reacts when in a horizontal position. On raising or 
lowering it by 1cm. the coherer ceases to react, thus indicatin 
a “dark” interference line. A further displacement reve 
a bright space followed by another dark line. 

р: ^ [BzHRENDSEN, Wied. Ann., No. 15, 1896.) 
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| current required from each of the primary circuits to produce 
the necessary strength of field be, as in Fig. 7, C, = 26:8 


INDUCTION MOTOR DIAGRAMS. th 2 
| amperes. Let 55 = the loss by hysteresis in the field per 


BY С. С. HAWKINS, M.A. 


(Continued from page 468. ) 


| If the primary windings were of very low ohmic resistance, 
go that the C.R. drop and the copper losses in the field were 
negligible, then, on our assumption of no magnetio leakage, 
the back E.M.F. induced in one primary circuit and the 
impressed E.M.F. per piney circuit would at all loads be 
in phase and equal and opposite to each other. Further, if 
there were no hysteresis or eddy currents in the field and no 
losses in the armature—i.e., in an ideal induction motor—the 
only current at no load would be the magnetising current, 
and this would lag 90deg. behind the impressed E.M.F., so 
that it would be entirely wattless (Fig. 7). The operation of 
magnetising iron is, however, always accompanied by a certain 
loss of energy from magnetic hysteresis, and hence the actual 
magnetising current required to give a simple sine wave of 
magnetism or induced E.M.F. is not itself a simple sine wave 
having the same phase as the magnetism and in quadrature 
with the induced E.M.F. It is, in fact, a distorted wave, 
uns etrical on the two sides of each half-period, and 
though it reaches its maximum when the magnetism is a 


ee 
cone 
- 


g E 


A SS тигу EP mI 


primary circuit, its value being calculated from the volume 
of iron in the magnet, frequency and induction, and m being 
the number of circuits or phases. Then e. C, sin З = <= Bay 


l 
888 watts, whence we find B’=8-5deg. The only difference, 
therefore, between Figs. 7 and 8 is that the magnetising 
current has been brought more into phase with E, the angle- 
of lag being 81-5deg. instead of 90deg. If C. be resolved into 
two components, C. sin B= ge and C cos g= be, we obtain 
two coefficients, g, and 6, which, when multiplied by the 
E.M.F., give respectively the power component and wattleas 
component of the magnetising current. The former coefficient 
is called by Steinmetz the effective hysteretic conductance, 
and the latter the effective susceptance, the square root of the 


sum of their squares being the admittance у = Jg, b'= Св 
Hence from C, and e, and our estimate of the hysteresis loss. 
Sr = gie, we can at once find sin Beo where G' is the 


hysteretio advance of phase. 


Fig. 7.—Ideal Motor with Fic. 8. — Motor with Fic.9.—Motorwith hysteresis and Fic. 10.—Motor with hysteresis, Fic. ll.—No-load diagram 


no losses at no load. 


$90 


hystereais loes only. 
ф=815°. В Bb 


maximum, it passes through zero several degrees ahead of 
the zero value of magnetism. Thus, on the whole, it has a 
oomponent in phase with the E.M.F., and power is thereby 
absorbed. The effect of hysteresis may, therefore, be taken 
into account by resolving the actual wave of magnetising 
current into two components—viz., a sine wave of equal 
effective value and of equal power to the distorted wave, 
and a wattless wave of higher frequency, which is superposed 
on the former, and which, as it is wattless, may be neglected. 
So long as magnetic saturation is not approached, and espe- 
cially if there be an air.gap in the magnetic circuit, the 
maximum value of the equivalent sine wave is nearly the 
same аз the maximum value of the actual distorted wave 
of magnetising current. From the data of the magnetic 
сігоші the maximum value of the actual magnetising current 
сап be calculated for any given number of lines; hence from 
this yalue we easily derive the effective value of the equivalent 


copper loeses. 
$2708. a=10°7. 


рег and eddy losses. with no armature losses, 
B =p +p =8:5° + 11°6°=20° 1,000 revs. 
я ф-=59°7°. a=103°. 82209 


We next have to consider the effect of ohmic resistance in 
the primary, or R. = gay 0:75 ohms. Taking the same values 
or the back E.M.F. and magnetising current—viz., 100 volts, 
and 26-8 amperes—tbe drop of volts by the passage of the 
magnetising current over the resistance of the primary 1з 
C;R,=26°3 x 0°75 =19°7 volts. Now the impressed E M.F. 
must be the resultant of CR, and e, these being inclined to each 
other at an angle 90° — A (Fig. 9). Hence plot CR, along the 
line of magnetising current, and from its extremity erect the per- 
pendicular KB =e. Join OB; then OB must give the value and 
phase of the impressed E.M.F. when C, = 26:8 and in our case 
= 104:9 volts. But the impressed E.M.F., which is actually 
to be applied is 100 volts ; hence the diagram requires correc- 
tion. "The relation between field and magnetising current may 
be assumed to be one of proportionality, since the iron in 
induction motors is worked at a low density. If, therefore, 


В =8'6° 


we mark off on OB a length OB’ =E,=100 volts and draw 


sine wave, which we will now call the magnetising current C.. the similar parallelogram ОК'В'є, we find the corresponding 
This sine wave is in advance of the magnetism by a certain actual values of С, R, and e, viz., 18:8 and 95:5. The effect 


angle, 8’, and ғо lags behind the back E. M. F. by an angle, 
90° - 8 ; thus, it has a component, C, cos (90° — 8") == C, sin G,, 


of ohmic resistance is therefore to bring the impressed E.M.F. 
more into phase with the current, since it now falls behind 


in phase with the back E.M.F. в, and power is absorbed by it the back E. M. F. by an angle a=10.7deg. Since В' = 


to the amount eC, sin G. 


8:5deg., the angle of lag between Е, and C, is reduced to ф = 


In Fig. 8 let the phases of magnetism and of back E.M.F. | 70-8deg. The projection of C, on the line of impressed 
in quadrature with it be represented by the two lines OM and | E.M.F. gives the active component C, cos ф which supplies 
Oe for a given effective value of Е, or e, say 100 volts per the loss by ohmic resistance and hysteresis. It will be 
primary circuit; let the effective value of the magnetising | observed that the corrected diagram further assumes that the 


THE ELECTRICIAN, FEBRUARY 10, 1899. 


‘hysteretic conductance g, is constant; so that the loss by 
hysteresis ів now 9,022 ‘0888 x 96:52 = 354 watts, and this 
assumption, though not absolutely true, is so nearly correct 
within a wide range of variation that it is justifiable. Ina 
magnetic circuit broken by an air-gap үф, of its total length, 
the admittance, y, is practically constant, if the iron is not 


approaching saturation. Hence віп G = may be taken as 


constant. The angle а is such that E, sin a- C, R, cos f, 
and the values of both back E.M.F. and magnetising current 
bear to their values in the resistence-less motor the ratio of 
E, cos a- C, R, cos (G +a) | 


Lastly, we have to take into account the eddy-currents set 
‘up in the magnet by the rotating field. For а given value of 
field and frequency, an estimate is made of the loss of power 

in eddy-currents, and let the value of this per primary circuit 


be 2 = 89у, 562 watts when e=100. These eddy-currents 
demagnetise the field, and must therefore be balanced by a 
-corresponding component of the primary current == = 5:62 


amperes. Their phase is the same as that of the back E.M.F., 
which is also due to the same field, and hence this component 
must be plotted upwards from О along Oe. In Fig. 10 let ge 
=the eddy-current component = 5:62 ; compound this with 

‘the magnetising current C, = 26°8, and we get as their resul- 
tant ©,=27°7, which is the total no-load primary current 

(when ¢=100 volts) if the armature has no losses, and so runs 

at the speed of syrchronism. Its angle of advance ahead of 
the magnetism is 8’ + 8" =20deg. In order, therefore, to com- 
plete the di , draw the line of nó-load primary current 

:20deg. ahead of the magnetism (Fig. 11), on i$ mark off 

в length = COR, -= 20:8 volts, and at its extremity erect the 
perpendicular KB =е = 100. Join OB; then OB must give the 
value and phase of the impressed E.M.F. when C,=27°7 and 
.e 100, and in our саве = 109 volts. As before, the diagram 
must now be reduced in the proportion of 100 : 109, whence 
е = 9177 volts, and C,=25°4. Not only is ¢ reduced to 59-7deg., 
but the angle by which e is in advance of E, is found to be 
now reduced to 10-8deg. It will be seen later that any load 
or losses in the armature wil have the effect of still further 
gradually reducing the angle a from its initial value of 
10:8deg, and the determination of this—its initial value—is 
necessary to draw the complete diagram for any load ; in fact, 


the initial value of a may be regarded as a constant of the 


machine. 


The diagrams of Figs. 10 and 11 now show how the value of 
C, which we will call the exciting current as contrasted with 
ihe magnetising current, and the angles а and В may be simply 


determined in one operation, instead of piecemeal. The no-load 
current C, may be resolved into two components (g,e + , e) and 


be, in which e (де + ge) =e? (д, + 9.) = “ate Hence, if we add 
together the estimated hysteresis and eddy losses per phase for а 


"n 


given value, e, and divide by e?, we obtain g= 9. + 9,, Or а con- 
ductance which is the sum of the hysteretic and eddy-current · 


conductances. It has already been stated that g, is prac- 
tically constant, while 9, is strictly a constant, so that it is 
possible to correct the diagram by simple proportion. From 


our knowledge of C, and the hysteresis, we find bm Слов : 


Thence, y= gi +12 and Co- ve. The phase of C, or the 
angle В = f + 8" is then given by the relation sin 8 = 2. It 


y 
will be seen that the angle В is the sum of the two angles 
B' and B" due respectively to hysteresis and eddy-currents, and is 
a constant of the machine, just as theangleais. Further, since 
the angle £ is very small, and will not exceed 9deg. in an induc- 
tion motor with its appreciable air-gap, the equivalent magne- 
tising current C, is very little different from be=C,, cos f". 
Hence, when the requisite maximum magnetising current has 
been calculated from the data of the magnetic circuit, its effec- 
tive value may at once be identified with be. Thus, if R — the 
reluctance ofthe magnetic circuit per pole, or half the total reluc- 


929 


tanee of a circuit, and Z=the total number of lines per pole, 
the magnetomotive force required per pole = RZ =F. If m= the 
number of primary circuits or phases, the resultant effect of 


the various coils, which must be equal to F, is 1:256 7.1. O,, 


where C, is the effective value of the magnetising current per 
circuit, and ¢=the number of turns per circuit. Hence 


be=C, = — E 
кб t 
and ge At. | 


whence the constants g, b and y = + 7? +63, and sin B= 9 сап be 
J ! 


immediately derived. x 
(То be continued.) 


A NEW AIR-SPACE TELEPHONE CABLE. 


The paper or “ dry core" cables, now used almost to the 
exclusion of all others for underground telephone lines, owe 
their low capacity and high insulation resistance to the partial 
use of air as the dielectric. Dry paper has certainly a very 
low specific inductive capacity, and a high resistivity, but it 
cannot compare with air ‘in this respect. It is, therefore, 
customary to apply the paper to the wires, and to strand the 
wires together, as loosely as practical considerations in the 
manufacture will permit, and the attention of cable makers 
has been directed to devising means of increasing the distance 
between the wires without increasing the amount of paper 
between them, or, what ameunts to the same thing, diminish- 
ing the paper without diminishing the distance between the 
wires. Thus a patent, owned, we believe, by the Western 
Electric Co., describes the use of an embossed instead of a 
plain paper ribbon, and, as another alternative, a perforated 
or both perforated and embossed ribbon. 

What appears to be a great advance in this direction, ifthe 
results of the tests that have been taken are borne out in prae- 
tice, is the introduction by Mr. G. J. Hall of a new material 
to replace the paper. This material bears the trade name of 
‘‘leno,” and is an open-work gauze cloth, held together by 
starch glaze. It is cut in narrow strips, and applied to the 
wire longitudinally, with а spiral of thread to keep it together, 
just as the paper is applied in paper-insulated cables. In 
spite of the ess of the gauze, it is stated that there has 
been no trouble from short circuits between the wires, but the 
danger of this should be borne in mind, as a cable receives 
much rougher treatment and sharper bending during laying 
than in the factory. 

For the particulars of the leno cable, and the tests given 
below, we are indebted to Mr. Mervyn O’Gorman. The testa 
compare the capacities and insulation resistances of paper and 
“leno” insulated cables. Each cable contained 52 copper 


wires of No. 19 8. W. G., laid up in The outside 
diameter of the leno cable was 1°87їп. (over the lead 
covering), and the internal diameter of the lead covering was 


1:10Oin. in both cases. Three lengths of the Іепо” cable, 
two of 200 yards and one of 100 yards, have been made up to 
the present. 


Capacity (all other wires to lead). 
| Microfarads per mile. ПТ РОСА 
Maximum., Minimum.| Mean. (шек per teh 
" Leno" cable. 00715 00633 0-0668 2,000 
0:0798 00745 0:0773 5,000 
Paper cables ...... 0:0794 0:0723 0:0777 is 
007857 0:0683 0:0721 Я 
A Tax on American Telephone Poles.—The New York 


authorities have in considezation the taxing of telephone poles 
at the rate of £2 per pole per year. As this represents about 
£160 per mile of way, the telephone companies are raising в 
vigorous protest. 
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` EFFECTS OF PROLONGED HEATING ON THE 
MAGNETIC PROPERTIES OF IRON.* 
(SECOND PAPER.) 
BY S, R. ROGET, В.А, 


In a Paper by the author, read before the Royal Society. on 
May 12, 1898,t the results of some experiments were given show- 
ing the change in the value of the hysteresis of soft iron transformer 
plate when subjected to continued baking at temperatures not 
exceeding 200°C. The experiments there described have since 
been extended to higher temperatures, and the results for heating 
at temperatures up to 700°C. are given below. 

The same specimens were used as in the former experiments, 
consisting of soft Swedish iron transformer plate which had been 
reannealed. The baking at these high temperatures was carried on 


in a specially constructed electric oven heated by coils of platinum 


Increase of Hysteresis per cent 


wire wound on a mica frame, inside a metal vessel completely 
surrounded by a lagging of silicate cotton exoept for a mica tube 
through which the specimens and thermometer were introduced. 
‘By this means, any desired temperature could be maintained up to 
a bright red heat, so that the apparatua could be also used as an 
annealing furnace. As the specimen and thermometer were situated 
within the heating coil they could be very rapidly brought up to 
the desired temperature, which was read direct on a Callendar- 
Griffiths platinum pyrometer. Regulation was effected by altera- 
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tions in the grouping of the coils as well as by outside resistances. 
The measurements of hysteresis were made as before with Prof. 
Ewing's hysteresis tester, the specimens being removed periodically 
from the oven and tested at atmospheric temperature. 

A number of short runs at various high temperatures were taken. 
The results given in Fig. 1 represent the means of several indepen- 
dent observations at each temperature. The general features of 
the action are similar to those noticed before at more moderate 


* Abstract of a Paper read before the Royal Society, December 8, 1898. 
t Roy. Soc. Proo., Vol. LXIII., pp. 258—267. [See also The Electrician, 
Vo'. XLI., p 182.—E»p. Е.) ! 


| temperatures. 


| а very short time. 


| been heated at a constant temperature with the effect of gom 


They should be compared with Fig. 2 of the former 


Paper. The initial rise.of hysteresis is more rapid. the higher the 


temperature, but the subsequent fall takes place sooner, and the final 


state is one of lower hysteresis the higher the temperature, until at 
about 700° C., a temperature just short of that required for complete 
annealing, the hysteresis falls again to quite its original value after 
At temperatures above this, no trace of any 
rise has been observed. | t 

The question at once suggested itself whether iron which had 


its hysteresis to pass a maximum and to become reduced, wo 


| have its hysteresis again increased by exposure to more mode- 
rate temperatures; or would show some degree of immunity to 


temperature effects. It was found that the susceptibility to 


change at moderate epe was not by any means entirely 


removed by prolong heating at high марын "The 
subsequent action of low temperatures was, however, slower . 
than in freshly annealed iron, especially after the high tempera- 


| 2 8 =. i ý 
` Time of Heating in Hours. а Е? ME е TOR: - 
une Fig. 1. yep e, D 3 | | 


ture had been applied for a considerable time, also it аррёагей 
that temperatures at 500° or 600°C produced less effect on the sus- 
ceptibility to subsequent change at lower temperatures than Was 
produced by more moderate degrees of preliminary heating. . 
complete series of experiments on this point, however, has not yet 
been made, only a few samples having been re-heated in this way, 
m the results obtained with these were consistent, and pointed to 
e above conclusions. The latter part of the action at the higher 
temperatures resembles an incomplete annealing, as there appears 
tó be little difference between the state after the iron has be 
heated for a few hours at a temperature just short of the **oritical" 


| temperature at which ferromagnetic quality disappears, add thatof 


the same material which has been heated above this temperature so 
as to become completely annealed. . oos PE 
1600 г 
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The above experiments, and those in ‘my previous Paper, refer 
to one particular brand of iron, all the specimens having come from 
the same sheet. A few examples, showing how widely different is 
the behaviour of different brands of steel and iron, are given in 
Figs. 2 and 3. They relate to various samples of commercial iron 
and steel, some of which were supplied by makers in this country 
and some from America. Fig. 2 shows the effects of heating at 
120°C., and Fig. 3 shows the effects of heating specimens of the 
same iron at 230°C, The curves, numbered alike in both figures, 
refer to the same material. All these samples were initially in 
the annealed state. No. 1 is a piece of the iron used in the previous 
experiments, and is given here for the sake of comparison. No. 


sample of special transformer steel of equally low initial hyste- 
The action of heat on it is similar in кше character- 
өртөө. Мо. 3 is 


is a 
resis. 
istics to the action of No. 1, but much less in 


practically “ non-ageing,” even in the annealed state, and although 


not of such low initial h is as some of the other speci- 
mens, would be the most suitable for transformers ·оп account 
of. its immunity from change by prolonged heating. No. 
is a sample sheet iron not specially made for trans- 
formers; it is of poor magnetic quality, but із interesting 
as showing, at 120°0., effects which require a higher tem- 
pereture in the other brands of iron; the initial rise is very 
rapid, and the subsequent fall of hysteresis is clearly shown, even 
at this temperature. No. 6 shows greater rise than No. 1 at 
120°C. in the annealed state, although this identical sample 
рано to be practically unaffected by heating for a fortnight in 
the state in which it was supplied, but was then of somewhat higher 
initial hysteresis. It is interesting to notice that this iron if 
annealed before use in a transformer would ultimately, through low 
temperature heating, show much more hysteresis than if left in the 
state in which it was submitted by the manufacturer. The author 
has no information as to the treatment by which this remarkable 
degree of **non-ageing" quality had been produced. The general 
ristios of the action at 230°0. on the different samples (see 
. 3) is much the same, differing only in degree. No. 3 is, again, 
e changed by prolonged heating. 
It seems from these and other testa, that brands of transformer 
steel, which are practically ‘‘non-ageing,” are obtainable com- 
mercially, but they are not (at least, in these examples) of such 
low initial hysteresis as the Swedish iron," which was formerly 
considered the best material for transformers. The effecta of 
annealing vary much in different samples. All the samples tested 
after annealing have been found to be more liable to change in that 
state than in the state in which they were supplied by the makers. 
The method of annealing and rate of cooling may have much to 
do with the **non-ageing" quality of the material. Incidentally 
the experiments have given some evidence that samples of iron 
may undergo a slight change in hysteresis, even if kept at atmos- 
pheric temperature for three or four years. 
It may be convenient to briefly summarise the chief effects of 
longed heating on the magnetic properties of iron which have 
n observed in these and the previous experiments :— 
1. Material in the annealed state is more liable to change than 
in a harder state. 
2. All the changes produced by prolonged heating are com- 
pletely removed by re-annealing. | 
8. The heating need not be continuous; the same cumulative 
effect is produced by a number of short periods at a given tempera- 
ture as by a continuous heating at the same temperature. 
4. The effect may be regarded as being due to two actions super- 
posed, one tending to increase the hysteresis, this action being the 
more prominent at lower temperatures ; the other analogous to an 
incomplete annealing, tending to decrease the hysteresis, this 


E 


li 


action predominating at higher temperatures. 
5. The liability of the material to increase in hysteresis at 
moderate temperatures is not removed by prolonged heating at 


high temperatures. 
6. The change is confined to the lower part of the B.H. curve, 
the saturation value of the magnetisation being substantially 
unaltered. 
7. The effect is produced equally, whether the 
“ре to the air during heating. 
n conclusion, the author wishes to express his thanks to Prof. 
Ewing for placing at his disposal the facilities which have enabled 
these experiments to be carried out, and for much other kind help. 


iron is or is not 


RULES FOR THE REGULATION OF THE WIRING 
OF PREMISES FOR CONNECTION TO PUBLIC 
SUPPLY MAINS.* к 


BY J. PIGG, 


The importance of ensuring the performance of good work in the 
wiring of premises for connection to public supply mains for light- 
ing or power purposes can scarcely be over-estimated, from what- 
ever standpoint it may be considered. That the importance of this 
subject is recognised is shown by the attention recently given to 
it. Hitherto, however, attention has been mainly concentrated 
upon the merits of different systems of wiring, or, more correctly, 
upon systems of protecting wiring, to the exclusion of other 
matters of hardly less importance. The writer has recently had 
occasion to examine the rules issued by various authorities for 
the regulation of the wiring of premises for connection to public 
supply mains, with results such as would seem to justify calling 

* Abstract of a Paper read before the Institution of Electrical Engineers, 
January 26, 1899. e er ae „ бооз - 
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attention to them, Such rules partake of. the nature of а specifi- . 
cation for the proper performance of certain work ; but, whilst it , 
is recognised that such rules have, necessarily, to be drawn some- , 
what broadly to cover a variety of cases, the divergencies in prac- 
tice, and requirements observable on examination, are so great for . 
what is practically the same class of work, and the attainment of 
the same objects, as to excite surprise. | S 
A cursory examination of the subject shows that there are three 
lasses directly interested in the execution of reliable work. 
These are—(1) the consumer, (2) the guarantor, (3) the under- 
taker. Besides these, there are others hardly less directly interested, 
such as the Board of Trade and the representative bodies of the 
profession. | | | 
Of the three classes enumerated, the first is seldom іп а posi- ` 
tion to specify how the work to be executed on his behalf shall.: 
be done, or to recognise good work from bad. In many cases, 
and perhaps іп the majority. the magnitude of the work is not, 
sufficient to justify the employment of a consultant, and the 
consumer is compelled to place himself under the protection of 
one, or both, the other olasses enumerated. | : 
The second class referred to are the various fire insurance com- 
panies, who, from the nature of the risks they undertake, have 
necessarily to estimate the possibilities of each case submitted to 
them in all its aspects. Such corporations in their capacity of 
guarantors issue rules which are, more or less, applicable to the 
generality of cases, and which are subject to modification to suit 
special circumstances. The guarantor, where the risk is under- 
taken, occupies the position of greatest responsibility in reapect of 
the premises, and represents the consumer in so far as any damage 
sustained by the latter can be satisfied by a pecuniary reoompense. 


The third clags interested aré the private companies or muni- 
cipal authorities" which undertake to supply the consumer 
with electrical energy. Whilst the consumer, or the guarantor on 
his behalf, is principally interested in the execution of work which 
shall not endanger his premises or their contente, the undertakers 
are more concerned with the safety of their generating and dis- 
tributing plant, and the maintenance of a continuous supply to 
their customers. Hence we find that undertakers invaria ly dis- 
claim any responsibility for whatever may happen to the consumer, 
or his premises, or their contents, through defects in the work. 
The repudiation of responsibility is, of course, natural, büt it should 
not be forgotten that the consumer obtains an indirect guarantee 
by the issue of such rules, and from the inspection and testing— 
and gets it for nothing. E 

The Board of Trade is interested in the execution of good work 
in its ply of guardian of the safety of the public. The`repre- 
sentative bodies of the electrical profession are interested in the 
reputation of the profession, and are looked to by individual*mem- 
bers for guidance and advice. Of these representative bodies only 
one has, as yet, issued such rules. As these bodies, however great 
their moral authority may be, have no direct contrul over those 
entrusted with the execution of such work as is ander considera- 
tion, it is difficult to see how any rules issued by them oan, 
however admirable they may be, ever become more than the 
recommendations thay. are stated to he. | 

An examination of the rules issued by various authorities for the 
control of such work shows very considerable differences in practice, 
and the magnitude of the results to be attained in the completed 
work ; and the differences exist, not only between the different. 
classes interested, but also between members of the same class, 
The Board of Trade regulations for securing the safety of the 
publio refer in very meagre terms to internal wiring and, practi- 
cally, only fix a maximum leakage as a limit of connection to the 
supply mains. The general rules recommended by the Institution 
of Electrical Engineers are not capable of being enforced by that 
body ; and it would, therefore, seem as if the specifications under 
which wiring must be done are narrowed down to those issyed by 
the consumer, or on his behalf by the guarantor, and those issued 
by the undertakers. | : | : 

One of the most important points of any installation of wiring 
which is intended to be connected to public supply mains is the 
insulation resistance required. Very considerable differences of 
opinion exist in the requirements of different authorities in this 
respect, not only in the magnitude of the results required, but even 
in the manner of specifying the results to be obtained, and in the 
bases upon which the specifications are drawn. In many cases 
** insulation," or insulation resistance, is specified without any 
indication being afforded of the points between which the difference 
of potential is to be established for the purpose of the test. The 
manner in which the insulation resistance required for any installa- 
tion is specified varies greatly with different authorities. The Board 
of Trade regulation, No. 41, indicates the minimum insulation 
resistance by specifying the maximum leakage allowable as a pro- 

ortion of the maximum ourrent used for the purposes of the 
nstallation. The regulation does not directly specify the method 
of making the tests todetermine the value of theleakagecurrent, or the 
testing pressure to be used, but the only reasonable interpretation 
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would lead to teats to earth and between mains," witha pressure 
ual to that ordinarily used in the installation. Under such con- 
tions of test, the testing current would have the same value as 
the leakage current from the wiring during ordinary use. Such a 
method of specifying the results to be obtained may be put in the 


general form :— 
Leakage current = 5 ; 
whence PE, 


Where p is & constant, depending for ita value upon the opinion 
of the framer of the rule, A is the maximum strength of the work- 
ing current, in amperes ; E is the testing pressure, in volts; and 
R is the insulation resistance required, in ohms. 

‘The specification of the Liverpool and London and Globe Insur- 
ance Company is similar to the Board of Trade ion already 
referred to, but differs, however, in that the maximum strength of 
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Another form of specification, very closely allied to that of the 


already referred to in that the actual resistances 
required for instalintions of different numbers of lamps are 
directly specified in ohms, and are not to be derived а 
сама! equation. The range throughout which the insulation 
resistances are specified is between 12 and 1,000 lights, irre- 
spective, as far as the specification shows, of the currents required 
by individual lamps, and, within the limits to which the rules 
are applicable, of the pressure used on the installations. The 
on 290 U 
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the leakage current is only half that allowed by the Board of Trade 
gs, ga with double the working for testing. 

he rule of the Institution of Electrical Engineers relating to the 
insulation resistances to be exacted gives the values as the ratios of 
а constant resistance to the maximum strengths of the working 
currents of the respective installations, or, in a general form, 


R= 


9 


where R is expressed in megohms, and A is the maximum current, 
in amperes, used on the installation. Under this rule also the 
testing pressure is to be twice that used in ordinary working ; and, 
with the exception of a set of rules issued quite recently, the rule 
has the distinction of being the only one that has come under the 
author's notice in which the duration of electrification is specified. 


Phoenix Fire Office rules have the distinction of being the only set 
of rules, with which the author is acquainted, in which the insu- 
lation resistances required for installations using alternating cur- 
rents are double those required for, otherwise, exactly similar 
installations where continuous currents are used. A number “of 
authorities specifiy the insulation resistances required in the same 
way; but the actual values required vary considerably. In one 
case, however, which has come under notice, the are 
specified as for 33 Watt lamps or their equivalent. 
An examination of the given by different authorities 
shows that the requirements differ not only between the authori- 
ties concerned, but that differences exist in the requirements for 
installations of different numbers of lamps to be supplied by the 
same authority. Thus the Phoenix Fire Office specifies as under :— 
| 18 РОАН и 1,000,000 ohms. 
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‚ These figures are equivalent to 12 megohms, and 12:5 megohms, 
per light, respectively, and the latter figure is maintained through- 
out the whole subsequent range of the specification. If the figures 

ecified by other authorities who use this method are examined, in 
the same way, it will be found that they are by no means so con- 
sistent in this respect. In one case, for example, the requirements 
commence with 60 megohms per lamp, rise to a maximum of 112 
megohms, and fall again to 60 megohms, all in a range of 300 lamps. 
Thus, consumers having installations of 10, 150, and 300 lamps 
would have to obtain insulation resistances at the rates of 60, 112, 
and 60 megohms respectively, forconneotion to thesamesupply mains. 

Another method of specifying the insulation resistance required 
is that where the values are expressed as the ratio of a constant 
resistance to the total number of lamps fixed on the respective 
installations, Such requirements may be expressed, generally, by— 


а 
к=, 


where R is the insulation resistance required ; R, is a constant 
resistance for any one set of rules ; and N is the number of lamps 
fixed. Since R, is the insulation resistance per lamp, and for any 
one set of rules is constant, we see that the differences between 
such specifications and that of the Phcenix Fire Office is in the 
wording of the rules, and the values assigned to R, only. 

Another variation of this manner of specifying the requirements 
is that in which the insulation resistance is specified as to be not 
less than 100 lamp-megohms for installations of above a certain 
size. Yet another method of specifying the requirements in this 
respect is that in which the insulation resistance is to be not less than 


R=, 
n 1 
where К, is a constant resistance, and n is the number of points.” 

Besides the differences already noted, considerable differences 
exist in specifying the insulation resistance between mains, in 
those instances where it is recognised. In this respect the two 
insurance companies, whose alee Буе been referred to, specify the 
insulation resistances required between mains iu the same way, i.e., 
it must not be less than that specified to earth. The rule of the 
Institution of Electrical Engineers does not provide for a test of the 
insulation resistance between mains, and many other authorities 
ignore such tests, so far as can be ascertained from their rules. 
Some authorities specify that the insulation resistance between 
mains shall not, in ару case, be less than 75,000 ohms, a value, in 
many instances, considerably lower than that exacted to earth. Та 
one case examined the insulation between mains is to be not leas 
than one-third of that specified to earth. In another case, how- 
ever, the insulation between mains is required to be double that 
specified to earth. 

Another point of some importance, brought out by an examination 
of the specifications, is the variation in the limit of insulation, as 
fixed by various authorities, at which the right is reserved to dis- 
continue supply to an installation already connected to the mains, 
in consequence of a decrease of the insulation resistance from its 
original value. Ав already stated, the Board of Trade limit for 


connection is 10,000 and many authorities quote this as the limit- 


ing value of the leakage current allowable. In other cases, however, 
specific figures are given for the minimum insulation resistance 
after connection, and these range from 10,000 to 500 ohms. 
The strength of the leakage current from any installation 
depends, not only upon the value of the insulation resistance, but 
also upon the pressure acting across that resistance. Hence, it would 
seem desirable that the insulation resistances specified should bear 
some relation to the pressure employed as well as to the size of 
the installation, Given a maximum leakage current, it is obvious 
that the insulation resistance, which is just sufficient to confine the 
leakage from a 100 volt circuit within the limit imposed, will not 
be sufficient to do so for 200 volt or 250 volt circuits, Under such 
a condition the insulation resistances of otherwise exactly similar 
installations would require to be proportional to the pressures 
employed. The other factor determining the strength of the leakage 
current, the value of the insulation resistance, depends, in some 
proportion, upon the size of the installation. Other things being 
equal, the installation containing the largest number of lampe will 
have the lowest insulation resistance. It by no means follows, 
.however, that the proportion existiog between the insulation 
resistances of different installations will be so regular as would 
seem to be implied by the proportions given in some of the rules 
which have been considered, such as, for example, 


R= DE RR, RR. 
A N 
The insulation resistance obtained on any installation will depend 
greatly upon its design as a whole, the grouping of the means of 
utilising the power required, the number and character of auxiliar 
fittings, the design of the fittings employed, and the care with which 


9 


they are fixed and connected, and the character of the workman- 
ship in other directions. The equations given above all assume 
that the means of utilisation of power increase in a regular order, 
and that leakage will increase in the same degree. In respect of 
the rate at which the insulation resistance will vary with the size 
of the installation, the equation 


1 


-— 


n 


is nearer to the exact conditions obtaining. 
Consider the equation expressing the Board of Trade regulation 
already referred to 


R=”E 


79 


where Е = testing pressure, A= max. current used, апа R = the 
insulation resistance to earth or between mains, according to the 
points between which the testing pressure is established. If E 
also equals the working pressure we obtain the insulation resistance 
as the ratio of the product of the working pressure by a constant, 


to the maximum current used on the installation. Or, since A 
equals the minimum conductor resistance, the minimum insulation 
resistance must be equal to the product of the minimu n conductor 
resistance and the constant, or, 


R rp. 


It may also be noted that the results obtained are true resist- 
ances, and that no exception can be taken to the character of the 
equations obtained under the regulation. If we further consider 


the equation R=" we find that the insulation resistances 


exacted by the regulation for installations taking the same 
maximum currents, but at different pressures, are directly pro- 
portional to the pressures; but for ins‘allations taking the same 
powers at different pressures, the insulation resistances are in pro- 
portion to the squares of the pressures. This equation, as already 
noticed, assumes that the insulation resistances will vary inversely 
as the maximum currents employed. This, of course, is not quite 
correct for all cases. Given two installations with lamps of different 
candle-power, but of the same efficiency, and in other respects 
exactly alike, there is no reason to anticipate any difference in the 
insulation resistances to be obtained. The Board of Trade regula- 
tion, however, would require a higher insulation resistance for the 
installation containing the lamps of lower candle-power. In exactly 
the same way, it will be noted, that in two installations, otherwise 
exactly alike, that in which lamps of the highest efficiency are used 
will require the highest jnsulation resistance to comply with the 
regulation. The grouping of a number of lamps on one fitting will 
also tend to increase the insulation resistance obtainable, as com- 
pared with that obtainable with single lamps, owing to the number 
of points for leakage being diminished. 

f the equations expressing the Board of Trade regulation are 
further examined we fiud that they furnish two methods of specify- 
ing insulation resistance in addition to that obtained indirectly by 


specifying the maximum leakage. From R= we may obtain 


The minimum insulation resistance to earth, or between mains, 
must be such that, if tested with a pressure equal to the product of 
the constant and the working pressure, the resulting current shall 
not exceed that specified as the maximum current required for the 
installation. From R=r р we may obtain—The minimum insula- 
tion resistance must not be less than the product of the constant 
and the minimum effective conductor resistance when all appliances 
are in use. 
Consider next the case of a specification, the wording of which 
gives the insulation resistance of an installation as 
R= 


— 


A 
If E,=Testing Preasure, and C=Testing Ourrent we have— 


If we consider the first equation, we find that since the denomi- 
nators of both members of the equation are of the same nature, a 
pressure must be the equivalent of a resistance ; and from the 
second equation we are led to the conclusion that a power 
is the equivalent of a pressure. Further, we see that unless the 
testing pressure is equal to the working pressure, neither member 
of the second equation has an actual existence. If we consider 


T 


the equstion R= A in the equivalent form R= 15 where r repre- 


sents the minimum conductor resistance, and E the working 
ressure, we see that the insulation resistances required for instal- 
tions using different pressures, are invorsely proportional to the 
pressures employed, 


D 
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In two installations taking the same maximum currents, but 
employing different pressures, the insulation resistances exacted 
under any one set of rules will be— 


Ry nE ince 2E R, 
R „E, and since =n R,=R. 
If the two installations take the same maximum powers at different 


pressures— 
Ry "Е but since “= 2) RE 
^R 5 EY R E 
If the maximum currents required in the two installations are such 
as make r,=r, then зр А 


| 3 | 
Under the Board of Trade regulation the insulation resistances 
required in the three cases considered would be as under :— 


With the same maximum currents fe Es, 
With the same maximum powers R= (E. 


With currents in the same proportion as the pressures B71. 

The strengths of the leakage currents in the three cases con- 
sidered under this rule, and under the Board of Trade regulation, 
are set out below. 


Ri _рЕ 
Under R= A Under R P 
кй е кшк Currents 
“2-8 i “= 
GE Same maximum currents б 1 
02-1 Same maximum powers ОЕ, 
g- ( Currents in proportion to pressures era 


A very similar method of specifying insulaticn resistances is that 
adopted in some cases, in which the wording of the rule is such as 
indicates that the authors recognise that a resistance is not 
legitimately obtained by dividing another resistance by a current. 
Hence we find specifications which read :—'* The insulation 
resistance should not be less than the number of ohms 
which shall be indicated by the number resulting from the division 
of 40,000,000 by the number expressing the maximum current in 
amperes .. „ Which, if somewhat involved, has the advan- 
tage of being precise. 

Some reference has already been made to the method of specify- 
ing adopted by the Phcenix Fire Office, and followed, more or less 
closely, by others. As already remarked, the specification named 
is based upon a practically constant resistance per lamp, although 
specific figures are given for installations containing given numbers. 
Hence the specifiation named is capable of being expressed in the 


general form R=", which, of. course, is the general form for 


specifications where the insulation resistance required is defined 
as the ratio of a constant resistance to the number of lamps 
fixed. The fact that R, is not constant for all specifications 
and, in some cases, not constant throughout the same specification 
has already been referred to, and no further comment is needed 
here. Such a method of specifying the requirements to be met 
takes account of only one of the factors involved in the determina- 
tion of the strengths of leakage currents, viz, the size of the 
installation, and that not in an exact way, a8 has already been 
referred to. "The specifications ignore altogether the effect of the 
pressure employed, although in some instances where this form of 
specification is in use, different pressures are in use, or allowed. 


One of the specifications, which is drawn in a similar manner to. 


that of the Phonix Fire Office, specifies the figures for numbers of 
33 watt lamps, or their equivalent. The specification is not drawn 


on a regular basis throughout its whole range. Had it been so, the 


general form would have resolved itself into Rau. which differs 
| ЕА | 800,000 ohms respectively. Under other specifications of various 


from any other form considered. As the value of R, varies at one 
point to a figure very nearly double that at either end of the range, 
the specification appears to be somewhat arbitrary. 


Of the form of specification R= Ii where n is the number of 
% 


points it is unnecessary to refer further to it than has been already 
done, excep: to point out that it also ignores the effect of variation 


in the pressure employed, and that, for the average installation, : 


the insulation resistance exacted will be greater than where the 


form R= N is in use, the value of R, being assumed to be equal in 


the two cases. 


Probably the greatest differences in the various specifications are 
those that exist in the magnitudes of the insulation resistances 
exacted. In order to show these differences fully it is necessary to 


reduce them to a common basis. In the accompanying diagram the 


insulation resistances per lamp required under various specifications 
are shown, for 64 watt lamps in every сазе; and where the insu- 
lation resistance required depends in any way upon the working 
pressure, the pressure for which the value of the resistance per 
lamp is suitable is marked. As will be seen, the values of the 
insulation resistance required per lamp vary, with the higher pres- 
sures, between 138 megohms to 6} megohms, which is the Board 
of Trade limit for 200 volt supply. In the case of representative 
bodies, the diagram shows the insulation resistances required for 
the same maximum powers at different pressures. Thus, under 
the Board of Trade regulation, and the rule of the Liverpool and 
London and Globe Insurance Co., the insulation resistances are pro- 
portional to the squares of the pressures employed. Under the 
rule of the Institution of Electrical Engineers, and similar speci- 
fications, they are proportional to the pressures only. Under the 
Phoenix Fire Office rule they do not vary in any way with the 
pressure used. The diagram also shows in а very conspicuous 
manner the irregular character of the basis of some of the specifi- 
cations examined. - 


If we further examine the various specifications, we find that 
those in which the insulation resistance of the complete installation 
is inversely proportional to the maximum current employed cover 
all classes of apparatus that may be used, whilst other forms of 
specifications have necessarily, or should, to be complete, to specify 
directly for other appliances than incandescent lamps. Some 
diversity is also exhibited in the requirements for such special 
cases. In some specifications the insulation resistance required for 
motors and arc lamps is to be equal, respectively, to that required 
for the number of incandescent lamps taking the same energy. In 
other cases the insulation resistance is to be equal to that exacted 
for a certain number of incandescent lamps, irrespective of the 
power taken by the special apparatus specified for, or of the power 
required by the incandescent lamps which form the basis of the 
requirements for the special apparatus. In other cases, again, the 
insulation resistance is to be ‘‘to the engineer’s approval,” and 
in still other cases the requirements are not specified or referred to 
in any way. In one case it will be noted that, although the insula- 
tion resistance required for motors follows from the insulation test 
for a complete installation, a minimum insulation resistance of 
1 megohm is specified. Та this case, on the basis of the insulation 
resistance required for the complete installation, the minimum is 
reached for a motor taking a little more than 3 ЕН Р. Under the 
Board of Trade regulation the insulation resistance would require 
to be only 230,000 ohms for such a motor. In another case in 
which the insulation resistance required for such a motor follows 
from the insulation resistance exacted for the complete installation, 
and would be, under the rule, 2 megohms, a minimum of 50,000 
ohms is fixed. Under other rules, of similar construction, the 
insulation resistance required varies between 1 and 2? megohms 
approximately. In other cases where the insulation resistance is 
specified in terms of a number of incandescent lamps irrespective 
of the power required, the minimum for any size of motor is 
2 megohms. 


In the case of the use of arc lamps the conditions differ some- 
what, owing to the differences between the pressure required for 
one lamp of ordinary construction and the usual pressures of supply. 
Where the insulation follows from the prescribed insulation test, 
the result is not the insulation per lamp, but that per circuit of 
such lamps. Hence the insulation resistance per lamp will vary 
with the pressure and the current. Thus, under the Institution of 
Electrical Engineers’ rule the resistance exacted for a circuit of arc 
lamps, taking 10 amperes, would be 1 megohm, and, under other 
specifications of a similar character, 4 megohms. If these lamps 
are arranged two in series on 100 volt circuits, the insulation resist- 
ance per lamp, would be 2 and 8 megohms respectively. If 
arranged four in series on 200 volt circuite, the insulation resist- 


| ance per lamp, would be 14 and 16 megohms respectively. Under 


the Board of Trade regulation the insulation resistances for 100 volt 
and 200 volt circuits would be 100,000 and 200,000 ohms respec- 
tively, and the insulation resistances, per lamp, 200,000 and 


construction, the insulation resistances per arc lamp, irrespective 
of the power required, varies between 2 and 5 megohms. In 
another case, where the insulation resistance of arc lamps is directly 
specified, the figures given are those which are expected per circuit 
irrespective of the number of lamps on such circuit, and therefore 
independent of the pressure employed. 

Another point in which some diversity of practice is apparent is 
the mounting of motors. In the great majority of cases motors are 
to be efficiently insulated from earth, together with all their acces- 
sories. "This is varied somewhat in certain specifications by requir- 
ing the frames of motors to be earthed for pressures above a certain 
specified limit. In one case the limit is 250 volts. In another case 
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it is 460 volts. In another case, however, the framework of motors 
is to be connected to earth by a copper conductor of a sectional area 
equal to that of the leads up to a maximum of 10 square millimetres. 

Another point which may have attention called to it is the 
inference which might be drawn by any one sufficiently depraved 
from the wording of a number of the specifications with reference 
to the testing pressure to be employed. In many cases we find 
that current will not be supplied, if, when testing with a pressure 
of — volts, the insulating resistance is below. . . Phe italics 
are the writer’s, of course. Leaving on one side the fact that what 
Js supplied is power," and what is charged for is work," the 
remainder might cause an inquiry as to whether resistance was 
dependent upon the pressnre used in measuring it. Although it 
may be desirable, before measuring, to break down an incipient 
fault by the use of a higher pressure, the use of that pressure for 


the purpose of the measurement has no effect on the value obtained. 


At the same time it may be wortby of consideration whether the 
use of a pressure higher than that used in working, of such values 
as are ordinarily available, is of much use in breaking down an 
incipient fault under the ordinary conditions of wiring. It is not 
desired to advocate a return to the method of testing which has 
been described as being done with ‘‘a forty-guinea bridge, a leaky 
cell, and a detector which stuck on the slightest provocation," but 
it would seem to be a particularly bad case upon which the usual 
testing pressures would have the desired effect, the more especially 
as the testing battery or generator seldom has much power. The 
real object of testing insulation resistance is the ascertainment 
of the leakage to be expected under working conditions, although 
this seems to be sometimes partly lost sight of, and it would 
seem, seeing that no greater pressure is to be applied in working, 
that the working pressure would be most suitable for testing. 
There are, of course, cases where higher testing pressures may be 
of advantage, but these are in the case of neta lations which have 
become defective. 


Another point may be shortly referred to. We find the follow- 
ing, The whole of the lamps or appliances for utilising the 
energy having been connected to the conductors, and all fuses 
being in place, an E. M. F, equal to twice the E. M. F. which will 
be ordinarily used. . . ." It need hardly be pointed out that 
installations taking power from public supply mains have a differ- 
ence of potential established at the terminals, but not an E. M.F. 
in ordinary use. 

It will be observed that in several of the specifications the insu- 
lation resistance required for motors is to be equivalent to the 
number of lamps as represented by the energy required for the 
motor." If energy ів measured by its power to do work the element 
will require taking into account, and it would be possible to so pro- 
portion the relative times of the use of the lamps and the motors 
respectively as to make the insulation resistance which the latter 
should have, under the rules, of any desired value. Obviously the 
specifications should have reference to the power required for 
the motor. 

Besides the differences already touched upon, a study of the 
specifications reveals numerous other differences of greater or less 
importance. To deal with these in detail would be tedious in the 
extreme. The insulation resistances exacted for conductors range 
from 2,500 megohms to 300 megohms, In many specifications 
different values of insulation resistance for conductors are assigned 
for use in different positions. In some cases teste are specified for 
ensuring the quality of the cable, and in some cases the maker's 
certificate may be required. In some cases different tests are speci- 
fied for lead-covered cables; in one specification ‘‘lead-covered 
-wires should not be used under any circumstances," Some slight 
differences exist with reference to joints, but the surprising point in 
this respect is the number of specifications which ignore joints 
altogether. Differences also existin the maximum current density 
allowed ; in the maximum ‘‘drop” to the farthest consuming 
device; and in the percentage conductivity, with or without a 
standard. Other differences with respect to conductors etist in the 
specification for the smallest wire to be used, and in the smallest 
unstranded wire. Again, ''bunching" of positive conductors 
together, or of negative conductors together" may only be done, 
in some cases, by permission. But wires, which under certain 
conditions are practically at the same potential, may, under other 
conditions of ordinary use, have the full difference of potential 
between them. It does not follow that a wire has a potential 
of the same sign whetherthe consuming device is in operation or not. 

Differences also exist with reference to cut-oute, ceiling roses, 
and lamp switches. In some cases double-pole cut-outs are speci- 
fied ; in other cases there must be two single pole cut-outs. Ceiling 
roses in some cases must not be provided with fuses ; in other cases 
they must have them. Ги one case the only possible interpretation 
of the rule requires two single-pole cut-outs to be provided for 
every ceiling rose. On the other hand, the writer heard of, but 
did not see, a specification which called for ceiling roses with two 
fuses in the fitting. Differences exist in the specifications for 
lamp switches chiefly in the length of break required. In one 


‘specification the use of double-pole switches, or two single-pole 
switches, is preferred throughout the whole installation. In some 
,cases the specifications require ‘‘the metal part (of switches and 
‘cut-outs, &c.) preferably arranged so that the screw heads, and so 
forth do not come through to the bottom of the base ; should they do 
во, the holes must be filled up with plaster of Paris, well shellaced, 
'or some equivalent material. The writer has seen sucb fittings so 
protected, with large breaks, insulated covers, and everything 
‘handsome about them, which, when fixed, provided a distance of 
about in. between the live parts of the switch and the head of the 
screw fixing the switch on the block. In the case of some so-called 
high insulation ceiling roses, the wires are required to pass through 
holes separated by a wall of about „іп. thick, and in many cases 
the size of the holes has been found insufficient to allow the wires 
‘to pass through without stripping off the insulation. 

ifferences also exist in the requirements for main switeliboards. 
In most cases, where all three cables on a three-wire system are 
‘taken for connection to an installation, the use of three poles, 
, Single or coupled together, is specified ; in other cases, the use of 
‚а treble-pole main switch is not recommended; and in still other 
cases each side is to be treated as a separate two-wire system, and 
complete disconnection provided for. 

Other instances of differences of practice might be readily 
adduced ; but probably sufficient has been already given to show 
the desirability of more concerted action in drawing up rules for 
the regulation of such work as has been considered. it is true that, 
in some cases, specifications do bear a certain resemblance to each: 
other, but the resemblances are not necessarily the result of con- 
certed action, but are more probably due to different specifications 


being drawn up under the direction of one person. Of the necessity 


for the taking of counsel together for the drawing up of rules which 
may, at least, form a basis for securing greater uniformity in such 

ifications there can be very little doubt. Ditferences of opinion 
are, no doubt, indicative of originality of thought, but such differ- 
ences may be eliminated in consultation. Rules drawn up as the 
result of à conference between those responsible for the issue of 
specifications, for the guidance of those to whom the work is 
entrusted, could scarcely fail to secure a greater degree of 
uniformity than exists at present. 


There are two appendices to the Paper. Appendix I. contains 
extracts from the Board of Trade Regulations, and from the wiring 
rules issued by the Institution of Electrical Engineers, the London. 
and Liverpool and Globe and the Phoenix fire offices, and by 22 
supply undertakings. Appendix IT. is a table of the various insu- 
lation resistances specified. 


The Electrical Properties of Carbon Arc Vapours.—In 
experiments upon the discharge of negative electricity by 
light, the electric arc is usually employed as the source of 
ultra-violet rays, and а question arises as to how far such 
experiments are affected by the electrical state of the vapours 
of the arc. The Physical Review, Vol. VII., pp. 129-148, 1898, 
contains an article on this subject by Messrs. Merritt and 
Stewart. It was pointed out by Hallwachs, in 1890, that the 
protection offered by a quartz window and wire gauze is 
in some cases insufficient to screen the direct electrical 
action of the arc vapours from the actino-electric apparatus. 
The electrical properties of the arc vapours are similar to 
those of gases that have been acted upon by X-rays, or t6 
gases from а flame. It is supposed in these cases that a con- 
dition is developed in the gas somewhat similar to that in 
an electrolyte, i.e., ions are formed, some carrying positive 
charges and others negative charges. This condition is 
only temporary; in the case of X-rays the gas loses this 
ionised state in about one-tenth of a second. A charged body 
placed in the ionised gas would attract one set of ions and repel 
the other. Upon coming into contact with the charged body 
the ions are supposed to give up their charges and to cease to 
existas ions. The experiments of Messrs. Merritt and Stewart 
show that, except at low potentials, the rate of discharge is 
not proportional to the potential, but approaches a limiting 
value as the potential is raised. The discharging power is 
retained even after the arc vapours have been passed through 
long tubes of glass or of metal, and lasts for at least 10 seconds. 
There is some evidence that the negative ions diffuse more 
rapidly than the positive ones. If air or oxygen saturated 
with water-vapour is introduced into the enclosure containing 
the arc, the conducting power of the arc vapours is greatly 
increased. But this effect can no longer be observed when the 
body to be discharged is at considerable distance from the arc. 
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ELECTROLYTIC ALKALI AND BLEACH. 


WE give elsewhere an account of the latest developments of 
the Le Sueur process for manufacturing electrolytically alkali 
and chlorine. When the process was described in this 
country some years ago, it did not present any features from 
which success could reasonably have been predicted. Its 
cumbrous and short-lived diaphragm was especially against it, 
and no one was much surprised when rumours of its progress 
or even existence grew fewer, and eventually ceased. It is 
pleasant news that something better than oblivion has now 
been achieved. The article which we cite shows that the Le 
Sueur process is working with fair success on a tolerably large 
gcale, and that there is no reason why it should not be largely 
used where power is cheap. That the process is rather 
wasteful of energy cannot be denied, but on the credit side of 
its account must be set the simplicity of the plant and the 
large size of the units of plant. All this is set down fairly 
and without malice or extenuation in the Paper in question, 
which is distin guished by containing a vastly smaller dose of 
special pleading than one usually gets from an official source. 

The concluding paragraph of the above-mentioned article 
alludes to a condition of the soda and bleach markets that calls 
for further comment. It is stated that in the last six years 
the price of bleaching powder in Boston, U. S. A., has fallen 
from £9. 93. to £6. 6s. Od. per ton, while caustic soda has 
experienced an“even greater fall from £15. 10s. to £7. 118. 
Statistics of the alkali industry of the United Kingdom reveal 
an equally bad, if not worse, condition of affairs here. In 
1891 our export of caustic soda was 811,870 tons, and the 
revenue therefrom £2,835,281; in 1895 the export was 
312,996 tons, but, although the bulk was greater, the revenue 
fell to £1,560,140; and last year the caustic soda export had 
fallen to 168,509 tons, while the price declined from £7. 10s. to 
£7 per ton in the twelve months. A similar decay is noticeable 
in the British exports in bleach. In 1897 the export of this 
product was 75,685 tons, realising £522,415; in 1895 the 
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export was 70,672 tons, realising £500,717 ; but last year the 
export was only 51,088 tons, and the price declined during 
the year from £5. 10s. to £4. 19s. 6d. per ton. Two of the 
causes alleged to account for this marked and steady decadence 
іп an important chemical industry are, firstly, the obsolete 
plant in British chemical works; and," secondly, the keen 
competition from successful electrolytic processes now in use 
at many of the American and; Continental works. It is the 
old story of excessive conservatism and apathy. The British 
chemical manufacturer, trained only in the routine of his 
father’s and his own works, is blind to the advantages, 
and unconscious of the steady advance, of modern pro- 
cesses of manufacture. His lack of scientific education 
necessarily leads to complete inability to perceive the 
merits of any new discovery, until it has forced its 
advantages upon his belated attention by undermining his 
business. This, indeed, is what the electrolytic processes are 
steadily doing at the present time, in regard to British 
industry in alkali and bleach ; and the only remedy we can 
discover is for our manufacturers to adopt electro-chemical 
methods immediately. Without doubt, to do this will neces- 
sitate two principal conditions; the scrapping of a large 
amount of existing obsolete plant, and the supply of cheap 
electrical power in large quantities. The firat requires, 
perhaps, a considerable amount of courage, especially in а 
country where manufacturers are generally averse from 
making radical changes in their works; but it is а course 
which, both in America and on the Continent, has been found 
eminently successful. The second requirement—cheap elec- 
tric power—should lead manufacturers,. who have the 
prosperity of their business at heart, to do all in their power 
to hasten on the supply of electricity “іп bulk” over large 
manufacturing areas. 


REVIEWS. 


— 


The Life Story of the Late Sir Oharles Tillston Bright. By his 
brother, Edward B. Bright, and his son, Charles Bright. Two vols. 
(London: Constable. 1898.) 

The ten years that have elapsed since the death of the sub- 
ject of this memoir are no doubt partly responsible for the 
dimensions of these two handsome, but somewhat unwieldy, 
volumes. Had the authors gone to press earlier we should 
have learnt more, probably, of the chief character, and less of 
the events more or less remotely connected with his career. 
In fairness to the authors, however, it should be mentioned 
that they themselves modestly admit their literary short- 
comings as biographers, and claim indulgence for their book 
more in the character of historians. One of them, indeed, 
has written to a contemporary complaining that its reviewer 
omitted the full title, which covers the stories of the Atlantic 
cables and the telegraphs to India and the Colonies; 
from which it may be gathered that the work has been 
deliberately designed not alone, or even chiefly, as a memorial 
of Sir Charles Bright and his achievements, but as a 
book of reference for the electrical profession interested in the 
rise and progress of telegraphy in this country, and of sub. 
marine cable-laying at home and abroad. Regarded in that 
light, it ¢an be confidently recommended as the best and 
most complete work of the kind yet published. More than 
this, it is highly interesting, and in places the narrative 
attains to the dignity of being exciting. The plan of the book 
. lends itself to this result by telling the whole of each story 
from beginning to end irrespective of whether the subject of 
the memoir remained in or dropped out of the action; and 
with similar intentness upon the great telegraphic develop- 
ments during Bright’s lifetime, a vast amount of information 
is collected together which will be invaluable to future 
historians, though it may not help them much toa knowledge 


of one of the principal actors. Sufficient is said, however, to 
interest us greatly in his character, and to let us perceive 
that he was a man who in almost any circumstances would 
have been worthy of a biography all to himself. It 
cannot but be regretted, therefore, that his kinsmen, in 
their zeal for historical material, have, so to speak, almost 
buried him in a basketful of cuttings. By patient searchings, 
however, we can make out much of his personality which 
far transcends his accidental surroundings. 


Bright’s was essentially a precocious genius, He began 
his career young, obtained his highest honours when little 
more than a youth, and ended his days in the prime of 
life. The ending was something after the fashion of the 
beginning, pecuniary difficulties of the father resulting 
in the son being obliged to earn his own living at the 
age of 16 instead of going to college, as had been intended ; 
and the same sort of troubles, perhaps inherited from the 
father, overtaking the son in his later career, contributed 
not a little to his untimely decease. It surprises one 
that the same man, who, as servant of the Magnetic 
Telegraph. Company, showed such business capacity 
in saving his employers from the entire loss of 
their underground wires, should himself in later life 
have embarked in mining and other adventures which 
inevitably led to disaster. Yet so it was; and from 
this, and a remark as to his spending his substance on “ the 
immediate pleasure of himself and his friends," we are forced 
to the belief that Bright was one of those men who, though 
wonderfully good publie servants, are somewhat lacking in 
qualities which make a man master of himself. Ава public 
servant Bright’s estimable character and unflinching fidelity 
shone out supreme. 

At the early age of nineteen he was in charge of the 
laying of underground wires for the Magnetic Telegraph 
Co.’s system; and, always looking older than his years 
—which he purposely concealed—he became engineer-in- 
chief of that company when he was only 20. He married in 
the following year, and before the end of it he had laid the 
first successful cable across the Irish Channel. By this time 
he was the inventor of many novel and valuable appliances 
and devices both for 5 and submarine telegraphy, the 
most notable of which have continued in uninterrupted use 
to this day. In 1854—that is to say when Bright 
was 22—the first Atlantic cable was projected and, mainly 
through his instrumentality, it took practical form, found 
favour with the British financial public, and, in less than 
three years, was fairly launched on the ocean, Bright 
himself being chosen as engineer-in-chief for the company. 
Bright was then only 25, but it would have been well if he 
had been appointed still earlier, for the cable was of a pattern 
he did not approve, and its failure was in no way to his dis- 
credit. On the contrary, his management of this gigantic 
pioneer expedition proved beyond doubt that the venture was 
а practicable one. Bright's own words to his wife on leaving 
for the second trial describe the situation exactly, and reveal 
the character of the man: I don't say we shall do it even 
this time, but we shall do it some time." The some time was 
near at hand, for in less than a month Bright was able to 
send word to his wife the cheerful intelligence from Valentia : 
* Atlantic cable laid. Signals received both ways." Com- 
menting on this memorable event The Times of August 6, 1858, 
wrote as follows :—'* Mr. Bright, having landed the end of the 
Atlantic cable at Valentia, has brought to a successful termi- 
nation his anxious and difficult task of linking the Old World 
with the New, thereby annihilating space. Since the dis- 
covery of Columbus, nothing has been done in any degree 
comparable to the vast enlargement which has thus been 
given to the sphere of human activity." 

By Her Majesty's command, Bright received the honour 
of knighthood at the hands of the Lord Lieutenant of 
Ireland; and his biographers note with natural pride that 
he was the youngest man who had received such a 
distinction for generations past—and we know of no similar 
instance occurring since. It was the first title conferred 
on the telegraphic profession, and remained the only one 
for many years. The line survived only for a few weeks 
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as a serviceable signalling medium; but what did survive 
was the demonstration that more than 2,000 miles of con- 
tinuous cable could be safely stretched across the ocean bed at 
depths of from two to three miles; and that telegraphic 
signalling through an insulated conductor over that vast 
distance was simple, swift and reliable. For the engineering 
of this great feat Bright must have the entire credit; its 
greatness can be best realised by reference to those pages, 
which describe the indomitable perseverance, the untir- 
ing vigilance, the inexhaustible resource and wonderful 
foresight of the man in command. These great qualities 


Bright exhibited in a very marked way, not only with the 


several Atlantic cable expeditions with which he was inti- 
mately associated, but perhaps even more conspicuously in the 
Far East when combating the difficulties of landing the Persian 
Gulf cables; and again in the West Indies, where for & pro- 
longed period he had to face climatic and physical obstacles 
which often reduced his staff to the condition of helpless 
invalids and himself nearly to death’s door. He succeeded, 
however, in carrying out all that he was bidden to do by sheer 
strength of will, and by that sympathetic mastery over the 
men about him which won their devotion and commanded 
their willing service at all times of stress and danger. 


Bright was brought upin a rather rough school—the Merchant 
Taylors —and in his early boating days was capsized on the 
Thames some seven or eight times, narrowly escaping drown- 
ing on each occasion. These and other athletic exercises fitted 
him admirably for his future career; and, blessed with a fine 
physique, а commanding presence far ahead of his actual 
years, he took his place naturally among the leaders of men 
at an age when most of us have barely attained the full dignity 
of boyhood. Here is a characteristic passage from one of his 
letters to his sweetheart, describing the work he was superin- 
tending in Liverpool :—‘ Last night I spent entirely out of 
doors. It is the third bedless night I have had lately, 
and I expect two more next week. . They (the 
workmen) never do a third of the work unless I am with 
them. . . Last night I did the quickest piece of 
telegraph work that has ever been done. We began at ten, 
and by eight in the morning we had laid piping containing 
eight wires under the streets nearly half a mile, and all 
repaved.’’ And then, after explaining how the thing was done, 
he winds up with words that he knew would give pleasure, 
and which we cannot read without admiration even now: 
“ I tell you about my night's doings because I was pleased at 
the speed which I had caleulated before on doing it in. The 
plan was & new one of my own." He might have added that 
the whole business was new; and that he, a youth of 20 
summers, not only had to create it but to plan, organise, equip 
and map out the undertaking down to the minutest detail. 
With the same energy and thoroughness, a few years 
later, he won a seat in Parliament forthe borough of Greenwich, 
in spite of his inexperience of political affairs. Although pre- 
eminently a man of action rather than of speech, Sir Charles 
* could talk the leg off an iron pot’’ when the necessity for 
speech arose. Probably this reserve of oratorical power was 
exerted with great effect at the Greenwich election. The part 
he played in the extension of submarine telegraphy to India 
and Australia, and his services in connection with the Paris 
Exhibition, for which he received the Legion of Honour in 
1881, are well known. His presidency of the Society of 
Telegraph Engineers and Electricians in 1887 fittingly marked 
the climax of a brilliant though short-lived career, his term 
of presidency having scarcely expired when he himself was 
overtaken suddenly by the hand of death. 


Of Sir Charles Bright’s numerous inventions and great 
services to his profession full accounts are given in these 
pages. Perhaps the one which bears his name, the first 
acoustic telegraph instrument, will keep his memory 
fresh the longest.  Bright's Bell is the fastest manual 
telegraph instrurnent ever devised, and is still very largely 
employed in this country. Strange to say, the inventor's 
biographers attribute the superiority of this apparatus to its 
utilising ** both negative and positive currents; whereas its 
obvious advantage over the Morse key, its only formidable 
rival, is due to the signals being all dots, the different 


elements of the alphabet being made up of sounds of equal 
length, differing only in tone. 

The two volumes under review are separately indexed, 
the illustrations profuse, the notes and appendices volumi- 
nous; and in these respects, as well as in the sumptuous 
make-up of the work, Sir Charles Bright’s brother and son 
have laboured hard to give the world a fitting memorial of 
one of its earliest, most popoular and most eminent electrical 
pioneers. J. L. 


Intruzioni Pratiche di Servizio Sulla Telefonia Intercomunale. 
By I. BRUNELLI. (Rome : Tip. Del'Unione Cooperativa Editrice. 1898.) 
In Italy, as in this country, the inter-urban telephone linea 
are the property of the State, and the urban exchanges are 
operated by private companies. The former lines end in poet 
or telegraph offices, and the brochure before us contains ser- 
vice instructions for trunk switching, and descriptions of the 
apparatus employed, and of the way it is connected. The 
arrangements are very simple, and do not include the elabo- 
rate methods to insure automatic signalling and quick oper- 
ating essential to the British trunk service. А switchboard 
equipment consists merely of three-point jacks, two-way plugs 
with a pair of ringing keys, а hand-restoring ring-off indicator, 
and one speaking key to each cord, and, for each trunk line, 
a combined translator and relay, actuating the calling indi- 
cator through asecond relay. The drawings of apparatus and 
diagrams of connections in the book are clear and well printed, 
and the instructions in the letterpress are as complete as could 
be desired. As an example of the attention to detail, we may 
mention that it is specified that every call office shall contain, 
among other things, Un cartello con l'indicazione: E probito 
di fumare e di sputare.” 


Annuaire Pour)L’Au 1899, Published by the Bureau des Longitudes. 
(Paris: Gautbhier-Villara.) | 

In the 1899 issue of this useful annual the chapter on 
electricity has been entirely rewritten, and we note with 
satisfaction that the 106cm. ohm has at last been relinquished 
in favour of the international column of mercury 8mm. longer. 
There is still room for improvement in the electrical tables that 
have been retained, however. For instance, the resistances of 
certain metals and alloys are given to four significant figures, 
in fractions of an “ohm dit légal," but it is not stated 
definitely whether this refers to the old legal ohm of 1881, or 
to the international ohm defined as a legal unit on a pre- 
vious page of the book. This is, perhaps, immaterial, as 
no indication is given as to the temperature at which these 
figures are correct. The same.omission of temperature occurs 
in stating the E.M.F. of the Clark cell. | 


Lockwood's Builder's and Oontractor’s Price Book for 1899. 
Edited by Francis T. W. Милев. (London: Crosby, Lockwood 
and Son, 1899.) 

The portions devoted to electric lighting, bell and telephone 
fitting and lightning conductors, have undergone very little 
alteration since last year. The following passage from the 
preface is worth quoting :— 

During the year now closing, the prices of all kinds of materials and 
labour have remained at the positions to which they had previously 
advanced at the commencement of the year. This is somewhat remark- 
able when it is remembered that such prices had reached an unexampled 
height, and muet be largely attributed to the extraordinary activity dis- 
played throughout almost the whole of the country in all departments of 
the building trade. But it must also be remembered that the cost of 
labour has risen very greatly owing to the policy adopted by the various 
trade unions in restricting the amount of labour given in return for wages, 
with the result that the master builders, in the consequent uncertainty as 
to what particular jobs of work will really cost them, have been led to 
raise their prices higher than they otherwise would have done. 


Electricity Made Easy, by Simple Language and Copious Illustration, 
Ву E. J. Houston, Ph.D., and A. E. KENNELLY, Sc.D. (London: 
Swan, Sonnenschein and Co. 1898.) 


This is a very elementary treatise, intended, it would seem, 
rather to give the “ General Reader” а very superficial know- 
ledge of the applications of electricity than to afford any 
practical help to the student who wishes to qualify for the 
electrical profession. The book is printed from American 
stereotypes, and contains numerous illustrations, good, bad 
and indifferent. A certain amount of Ictterpress and a 
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number of illustrations are devoted to self-lighting gas 
burners; but no mention is made of alternators, trans- 
formers, or static electricity. The paper and printing are 
good, however, and the binding neat and serviceable. 


THE LE SUEUR PROCESS FOR THE ELECTROLYTIC 
PRODUCTION OF ALKALI AND CHLORINE. 


This process, which was the subject of a considerable 
amount of comment, not unfavourable on the whole, in its early 
days, has rather dropped out of public notice during late years. 
But it is far from defunct, and has, indeed, been substantially 
improved since its introduction into England come six years 
ago. A description of the development of the process and its 
present status was given by Mr. Parsons, at the Boston meet- 
ing of the American Chemical Society, held in August last, 
and this we propose to transcribe with such commentary as 
may seem requisite. 

The Le Sueur process, as worked in 1892, was intended for 
the electrolysis of an aqueous solution of common salt with 
the usual carbon anodes and iron cathodes, and was note- 
worthy chiefly for its employment of a diaphragm containing 
blood albumen, as a characteristic constituent, if our memory 
is to be trusted in this particular. These diaphragms were 
stated at the time to need renewal every 48 hours, and the 
practicability of a process needing such a condition to be 
fulfilled appears problematical. That considerable changes 


have been made in this respect will be seen from the following 
historical description :—Works were put up in 1892 at 
Rumford Falls, Me, to carry out the Le Sueur process. 
Caustic soda and bleaching powder began to be turned 
out in February, 1898, current being obtained from 
а 200-kilowatt Thomson-Houston machine. The success 
of the trial was such that three more dynamos of 
like output were installed at the end of 1894, and the 
concern expanded into the Electrochemical Co., whose 
technical directors were Le Sueur and Parsons, the author of 
the present Paper. The cell first put into practical use is 
shown in Fig. 1, and does not differ greatly from that 
originally tried. A is an inverted trough of stoneware in 
which is the anode B, composed of blocks of retort carbon 
cast into a lead cap. In these two particulars, the arrange- 
ment resembles that used by the Electrochemical Co., of St. 
Helens, though this is, we believe, a totally distinct firm. 
The trough is inclined as shown, and is closed: at the bottom 
by a diaphragm C on which is stretched a sheet of wire gauze 
serving as the cathode. In order to give as large an anode 
surface as possible, the spaces between the carbon blocks are 
filled with small pieces of broken carbon. The trough 
contains salt solution, which is kept at a level slightly higher 
than that of the salt solution in the iron tank D, which 
contains the whole apparatus. Ву the arrangement shown, 
the distance between the electrodes may be made small, and 
the resistance of the cell thus kept within reasonable bounds. 
The diaphragm is made of asbestos and needs to be renewed 
every fortnight—an improvement on the previous need for 
replacement every two days. This diaphragm proved fairly 
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effective in keeping the anode and cathode liquids apart and 
introduced so moderate a resistance that the cell required a 
pressure of 4 volts, whilst its current efficiency was 70 per 
cent., i.e, it had an energy of 40 per cent. It was found, 
however, that the stoneware trough was not а very per- 
manent piece of plant, because it was too liable to 
break, even spontaneously with variations of temperature. 
An improvement was made by substituting for the stone- 
ware trough a vessel built of slabs of slate, held together 
by a pinewood frame, so arranged that the framing was wholly 
outside, and, therefore, in contact merely with the alkaline 
solution, which had but little action on it. In working 
this cell the chief difficulty arose from the diffusion of 
a part of the caustic soda produced at the cathode, into 
the anode compartment, where it formed hypochlorite, which 
was in turn electrolysed, giving oxygen, and eventually 
(by action on the carbon anode) CO,. This is objectionable, 
not only because of the destruction of the anode thus caused, 
but also because of the presence of CO, in the chlorine hinder- 
ing the manufacture of bleaching powder of full strength. 
Two remedies may be adopted: one, the maintenance of the 
liquid in the anode cell at a higher level than that in the 
cathode compartment, has already been indicated ; the other 
is the addition of a regulated quantity of hydrochloric acid 
to the contents of the anode cell, so that it may be kept 
slightly acid. Any hypochlorite which may be momentarily 
formed by the incursion of caustic soda from the cathode side 
of the diaphragm is at once decomposed and caused to yield 
its full equivalent of chlorine instead of oxygen. This second 
method, though effective, is somewhat dear at Rumford Falls, 
where hydrochloric acid actually costs more than does its 
equivalent of chlorine. Of course, in а district where 
Leblanc works, as well as electrolytic factories exist, no such 
difficulty exists, the hydrochloric acid being considerably 
cheaper than chlorine made by any purely chemical process. 
The case is interesting, and, with the extension of electrolytic 
manufacture, is likely to recur; it can be met by producing a 
relatively small quantity of hydrochloric acid from the chlorine 
and the cathode hydrogen. Sundry schemes of the kind 
have already been devised by inventors apprehensive that 
with the gradual extinction of the Leblanc process, hydro- 
chloric acid will become a rarity. Of these there is no imme- 
diate prospect. 

At the present time the Le Sueur process is worked with 
cells that are of large size, viz., about 9 by 5 by 11+. made 
of jin. boiler plate. The ancde cell is a built-up structure 
nearly as large as the outer cell. It is made of slate or tiles 
held in а wooden frame, and the joints are made good with 
Portland cement. Strips of hoop ігор are used as the cathodes 
and as in the older models are placed close to the asbestos 
diaphragms. Carbon is no longer used as the material for 
the anodes; for it very thin sheets of platino-iridium are 
substituted. These cost about 8s. each, and there are 60 in 
each cell; this corresponds with a capital expenditure for 
anodes of £1,000 for & monthly output of 200 tons of bleach- 
ing powder. Experience shows that these platino-iridium 
plates are in the long run considerably cheaper than carbon 
anodes. The metal is not appreciably attacked, and the 
trouble caused by the production of CO,, mentioned above, 
naturally disappears. 


The cost of power at Rumford Falls is given at £1. 13s. 
per electrical horse power year. Accepting this statement, it 
may be conceded that a high current density, wasting a good 
deal of power may be profitable to adopt in working. Thus 
a single cell may take 1,000 amperes at a pressure of 6} 
volts, the high voltage and consequent low energy efficiency 
being of small moment compared with a high output rer unit 
of plant. Where power is less remarkably cheap the Le 
Sueur process would probably pay best if worked at a moderate 
current density and moderate pressure, the increased energy 
efficiency compensating for the smaller output per unit of 
plant. The present plant consists of three sets of 22 cells each. 
The chlorine is used for making bleaching powder and chlorate ; 
the caustic soda liquors are boiled down in а vacuum appa- 
ratus, separated from sodium chloride in a centrifugal machine, 
and finally evaporated in ordinary caustic pots to 74 per cent. 
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alkali. The separated salt is returned to the cathode compart- 
ment. Fresh salt solution, acidulated with a little hydro- 
chloric acid, is supplied to the anode compartment, no recovered 
salt, which may contain a little caustic soda, being permitted 
to enter the anode cell. By adopting this precaution, 87 per 
cent. of the calculated yield of chlorine is obtained. The 
yield would be higher if it were practicable always to maintain 
the liquid in the anode compartment in a slightly acid state. 
The output of caustic soda, on the other hand, is not quite so 
high, because any which diffuses into the anode compartment 
where the liquor is intentionally somewhat acid, is neutralised 
and rendered unavailable. 

It is useful to recall the changes which have occurred 
during the last few years in the conditions which have to be 
fulfilled by any electrolytic process which is to be more than 
an elegant experiment. Owing to the stress of competition 
the price of bleaching powder in Boston is now £6. 6s., as 
against £9. 9s. in 1892; in like manner, caustic soda fetches 
£7. 118. instead of £15. 10s. The margin of profit is thus 
much curtailed, and extravagant processes, which had some 
prospect of success Balf-a-dozen years ago, are now hope- 
lessly outclassed. An electrolytic process to succeed must 
now compete on level terms with chemical methods worked 
with the skill and experience accumulated in the course of 80 
years of manufacturing, and now carried on with the smallest 
surplus consistent with solvency. 


THE PARIS-AUBERVILLIERS ELECTRIC TRAMWAY. 


The last number of the Bulletin of the Société Internationale 
des Electriciens contains a Paper by M. de Marchéna on the 
first trial of the ** mixed" system of electric traction in Paris. 
The length of the lines are as follows :— 


Intra muros, Extra muros. Total. 
Paris-Aubervilliers... 2°9 mile. ... 1:5 miles. 42 miles. 
Paris-Pantin ..... Leese 28 „ „ п 98: 29 


Without the fortifications the tram runs on the trolley 
system, the accumulators on the cars being charged mean- 
while from the trolley wire, and within the fortifications the 
cells furnish the energy to propel the car. For a distance of 
1:5 miles within the town the two lines coincide. There are 
also three branch lines without the city, aggregating 9:4 miles 
in length, which are also run from the Aubervilliers power 
station, but on the ordinary trolley system. The maximum 
gradient is only 8:8 per cent., but it comes at a time when 
the cells are already nearly discharged. 

Each car carries 224 chloride cells permanently connected 
in series. These are held in a box, 5ft. 8in. x Oft. 10in. x 2ft., 
carried beneath the car body; they are not placed under the 
seats. There are seven plates to a cell, the three positives 
weighing 1llb., the four negatives 8:810., the complete cell 
with acid 28-7lb., and the whole battery with its box 75cwt. 
The cars are mounted on bogie trucks, the battery being placed 
‘between the two bogies. The latter are so designed that the 
larger wheels, which are the drivers, bear 75 per cent. of the 
whole weight. The car body is double-decked, the upper 
deck being covered, and its two ends ате absolutely sym- 
metrical, there being no space for turn-tables at the Paris 
terminus. Thus it is seen that the cars are unusually heavy, 
weighing, in fact, 10 tons, without passengers or cells. The 
56 passengers, the driver and conductor may bring this weight 
to 14 tons, and with the battery, the aggregate weight is 
17 or 18 tons. The equipment includes a series-parallel con- 
troller on each platform, as well as switches to connect the 
controller either to the cells or trolley line, and to make the 
connection for charging the cells from the trolley line, two 
25 н.р. Thomson-Houston motors, made in France, electric 
brakes on each of the driving axles, hand shoe-brakes, and 
sand-strewing apparatus. In the official tests of the electro: 
magnetio brake, the car, loaded with its batteries, and, in 
addition, 8ewt. of sand ballast, and running down a 2:47 
gradient at 121 miles an hour, was stopped in 46ft., without 
the help of the sand apparatus. 

The power house has three Roser multitubular boilers at 
15010. pressure, and three condensing Corliss engines, run- 


ning at 75 revolutions, and driving the 6-pole compound- 
wound 150 kilowatt French-made, Thomson-Houston dynamos 
at 400 revolutions, from the 10-ton fly-wheel. For charging 
car-cells at the power house, the dynamos can run as shunt 
machines at a pressure up to 600 volts. The cells are 
charged for 80 minutes at the Pantin and Aubervilliers 
termini after each double journey, but they have a capacity 
of 45 to 48 ampere-hours, sufficient to make a second 
double journey if necessary without this supplementary 
charge. An additional charge is given them at night, 
on their return to the power house. . The line pressure 
is 500 volts, but the feeder to Pantin is supplied at 580 to 
550 volts. A siding at the power house is kept free for the 
reception of invalided cars, and provided with a hydraulic 
lift and 6-ton traveller, enabling the battery to be taken out 
and a new one put in in three or four minutes. The French 
Chloride Co., who maintain the cells, have here an installa- 
tion for repairing them, including the needful arrangements 
for charging and forming the plates and an oven for drying 
the positive plates after they have been filled with active 
material. The usual car repairing shop and the condensing 
water pumps are driven by electric motors. 

The following results and tests are interesting: The con- 
sumption of an empty car during the double journey of 5:8 
miles, with 14 stoppages, was 885 watt hours per car mile. 
When loaded the consumption rose from 965 to 1,005 watt 
hours per car-mile. These figures correspond to about 
65 watt hours per ton-mile. In practice, however, with the 
ordinary drivers and a greater number of stoppages, 
these figures are exceeded. At any rate, it is claimed, that 
they are not more than 15 or 20 per cent. greater than 
for cars fitted with the same motors and weighing 10 or 
11 tons loaded, instead of 17 or 18. Outside the fortifica- 
tions the cars will run smoothly, with the motors in 
parallel, at 15 miles an hour. An ammeter in the motor 
circuit shows no increase in the current on going round curves 
of 80ft. to 100ft. radius. On the level, with motors in series, 
the current is from 20 to 25 amperes, but on the hill up the 
Faubourg St. Denis it is necessary to put the motors in parallel 
to obtain sufficient speed. The mean pressure of the cells 
during their 25 or 26 ampere discharge is 420 volts. When 
the 80min. charge is made the current starts at 80 or 100 
amperes, drops to 60 amperes in 5min. and diminishes 
gradually to about 20 amperes, when the charge is stopped. 
The capacity of the cells is found to vary with the condition 
of the positive (pasted) plates, often dropping to two-thirds 
of its original value in a few months. Ebonite boxes 
have been used for the cells up to the present, but 
have been troublesome. Experiments are being made with 
other material, notably ambroin. 

The consumption as registered by watt-meters at the 
power house has been :—In June, 1800 watt-hours per car- 
mile; in July, 2,140; and in August, 2,850. It must be 
remembered that a third of the car-mileage is on the simple 
trolley system. The increasein the consumption is attributed 
to deterioration in the cells, and it is concluded that the 
efficiency between dynamo and motor terminals can be 60 
per cent. under good conditions, but that it may drop to 
below 50 per cent. when the state of the batteries is no 
longer so satisfactory. 


. ELECTRIC INTER-COMMUNICATION IN RAILWAY 


TRAINS* 
BY W. E. LANGDON. 


The first practical means of communication between the 
passengers, guards and the driver of a railway train was that 
established by Mr. W. H. Preece, C.B., F.R.S., past-President, 
on the London and South Western Railway in 1864. The agency 
employed was electricity. The need for some means of communi- 
cation between the passengers and the officials in charge of 
railway trains had been long felt. The Railway Commissioners, 
as well as the Board of Trade, urged its desirability. On two 
occasions it formed the subject of inquiry by committees of the 
House of Commons ; and prior to 1866 no less than three com- 


© Abstract of а Paper read before the Institution of Electrical 
Engineers, Dec. 15, 1898. 
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mittees composed of the general managers of the various railways 
‚ had specially considered the subject. In 1865, the Board of Trade 
instructed Captain (now Sir Henry) Tyler, then one of the inspect- 
ing officers for the Railway Department of the Board of Trade, to 
examine and report upon the question. His report, which was 
issued the same year, was in favour of the establishment of some“ 
means of communication. In 1867 the Board again drew attention 
to the subject ; and in 1868 an Act of Parliament made it incum- 
bent on all railways to provide & means of communication between 
the passengers and the guards of every train travelling over 20 
miles without stopping. 

The railway companies themselves had not been indifferent to 
the need, for, as Mr. Preece, in a Paper“ read by him before the 
Institution of Civil Engineers in 1866, relates, the London and 
North Western Railway had spent a considerable sum of money 
in an endeavour to establish an electrical means of communication ; 
while experiments had also been conducted, with a like object, on 
the London and South Western Railway. It was not, however, 
until Mr. Preece produced his system in 1864 that a satisfactory 
basis for effecting the long-felt need was laid down. This was 
rapidly followed, on the South Eastern Railway, by Mr. C. V. 

alker, one of our first Presidents, who produced that known 
under his name in 1866. Varley about the same time established 
an electrical form of communication on one or more London and 
North Western trains. The London and South Western fitted up 
several trains with Preece’s system, and trial trains were also fitted 
with the same system on the Midland and London and North 
Western. An improved mechanical cord system was produced 
about the year 1868. This ‘‘cord” system is that with which 
every railway traveller is acquainted, and which, ing along the 
eaves of the vehicles, is available from the outside and from one 
aide only of the train. Eventually, in 1868, the railway companies 
elected to employ the mechanical rather than the electrical mode of 
communication ; and to this the Board of Trade extended con- 
ditional approval. | 

The South Eastern Company declined to fallin with this decision. 
Recognising the advantages which an electrical means possessed 
over that of the mechanical cord, they desired to retain it ; and in 
this they were subsequently t followed by the London, Brighton 
and South Coast Railway. Each of these companies.have now 
their entire passenger stock fitted with an electrical communication. 
The London and South Western—a company having more trains 
electrically fitted than any other company at tlie time when the 
* cord " system was adopted—presumably found the difficulty of 
keeping together a partially fitted stock too great, and in course 
of time abandoned the effort. In 1872 Captain Tyler reported the 
working of the ** cord " system as unsatisfactory, and in the course 
of his remarks observed, ** An electrical apparatus appears, on the 
whole, to offer the best chance of success." The cord " commu- 
nication has, however, been retained in use on the majority of 
railways; the only exceptions being the two lines previously 
referred to. The Hull and Barnsley (the stock of which was elec- 
trically fitted at the opening of the line in 1885), together with a 
ү of the stock of the Chatham and Dover Company ; the 

urness Great Central, and Cambrian lines, employ to a certain 
extent a partial application of the vacuum brake. 

The whole question has now been brought to a climax by the 
report of the departmental committee appointed by the Board of 
Trade in 1897 to consider and report upon the subject. As is now 
well known, the result of the deliberations of this committee was 
the condemnation of the mechanical cord and the recommendation 
of an electrical system, accompanied by certain suggestions in rela- 
tion thereto. The adoption of an electrical system involves some 
very important considerations. The question has now to be viewed 
from a vastly different standpoint to that from which it has been 
considered hitherto. It is to be applicable to the entire passenger 
stock. It is desirable it should appeal against outrage as well as 
meet other demands. The interchange of railway stock between 
the various railway systems is now a matter of everyday occur- 
rence ; consequently, the system to be adopted should have a 
common basis, and the mode of connecting the various vehicles 
should be absolutely uniform. How is this to be accomplished ? 

The railway companies have, practically, at this moment an open 
field before them. The total number of passenger traffic vehicles 
belonging to the entire railway service of Great Britain and Ireland 
amounts, exclusive of 18,099 locomotives, to 55,868—in all, 73,967. 
The total stock of the three companies which have their coaches 
already electrically fitted comprises 5,430 vehicles and 977 locomo- 
tives ; so that, if an entirely new system had to be adopted, the 
number of vehicles which would require modification would, in com- 
parison to the whole, not prove very considerable ; and this espe- 


* Preece, On the best Means of Communicating beween the Passengers, 
er and Drivers of Trains in Motion," Institution Civil Engineers, 
1866-67. 

t The electrical passenger and guard communication on the Brighton 
line was introduced in 1874, and from that date gradually superseded the 
mechanical cord, 


cially so, should the modification of the stock already fitted prove 
of a very simple character. 

I propose to consider the question under the following heads :— 
(1) The electrical system; (2) Mode of connecting vehicles ; 
(3) The means for claiming the attention of the officials in charge 
of the train. | . | 
1. THE ELECTRICAL SYSTEM. | 

Fig. 1 illustrates diagrammatically the system introduced by 
Preece in 1864. I reproduce this because it forms the basis on 
which this form of communication has, in almost all cases, been 
framed ; and it, moreover, constitutes the only basis upon which 
a practical form of passenger and guard communication can be 
established. 

A is an insulated wire proceeding through the train ; B repre- 
sents the rails upon which the train is travelling ; c is the engine ; 
d, d', guards’ vans; and e, е’, e", coaches. Each of the guards’ vans 
is provided with a bell, battery, and a bell key. The passenger 
vehicles are provided, in each compartment, with a switch, or 
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means of joining the two conductors, À and B. The batteries are, 
as will be observed, arranged in parallel. The condition is prac- 
tically one of balanced currents. All is in tension, but until the 
balance is disturbed no action sufficient to operate the bells can 
take place. If the switch at e' is closed, we at once form this 
outlet, and each battery finds its circuit, as shown by the arrows. 
Every bell in the train is thereon set ringing, and continues to do 
во во long as the connection at e', or, of course, any other like con- 
nection, remains good. The same occurs when either of the guards 
desires to signal to the other, or to the driver. By pressing the 
bell key the two conductors, A, B, are joined in precisely the same 
manner as when connected at e', but the guard who makes the 
i in doing so removes his own bell from the circuit. 

Fig. 2 illustrates. the arrangement inaugurated by Walker. 
Considerable modifications have been introduced by Mr. Leonard, 
Mr. C. V. Walker's successor, but some complication still attaches 
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to it. One insulated wire is employed; the rails as a rule, 
forming the ‘‘return,” although, latterly, Mr. Leonard is sup- 
plementing the rail return by an open wire joined to the rail 
connections. The batteries of the two end vehicles only are in use. 
They are in parallel ; but а three-way switch has to be provided in 
each van, and the guard has to arrange the switch of his van 
according to the position the van occupies in the train. When 
intermediate between the engine and another guard's van, it is so 
placed that his bell may ring but that his battery may be out of 
circuit. 

The Brighton Company's system is essentially Preece's. Mr. 
Houghton, the Company's electrical engineer, informs me that he 
also is now forming, by means of an open wire carried under the 
frame of the vehicle, a metallic return—not independent, but 
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supplementary to the earth or rail connections, It is found that 
the rail ‘‘ return” is not reliable, especially in very dry weather— 
э result which might be anticipated. 
- The London, Chatham and Dover have somewhat recently ap- 
ied an electrical form of communication to certain of their trains. 
ө system is termed Varley’s, but it has, at the suggestion of the 
Company's electrical engineer, Mr. Burnham, undergone some 
modification. The principle now being pursued is shown in Fig. 3. 
It is, in practice, very similar to that in use on the South Eastern. 
The batteries of the two end vans are in circuit. The bat- 
teries of intermediate vans are cut out. The system is a two- 
wire system, both wires being insulated. It will be observed 
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by the diagram that the guards' vans are provided with three 
connections, two of which are applicable to the connection between 
the van and the locomotive, and that the bell in the van ad joining 
the engine is in parallel with that on the locomotive. This dispenses 
with a battery on the engine, but in order to ensure equal action on 
the part of the two bells it is necessary that the resistance of the 
conductors and instruments should be fairly equal. 

The system employed on the Hull and Barnsley is also a two- 
wire system, and the circuit arrangements call for the provision of 
adjusting switches in the guards' vans, in like manner to those 
employed on the South Eastern and Chatham and Dover. 

onsiderable attention has been called to a train fitted up by the 
Great Eastern. The rails are not in this system made use of. One 
insulated wire passes through the train. The iron tube serving 
the brake is taken advantage of to form & portion of the return 
circuit, which is, onse dung. uninsulated. The electrical 
arrangement is shown in Fig. 4. The batteries are in parallel. 
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The system is that of Preece, with the exception that an open 
“return,” independent of the earth or rails, is provided. 

A train has also been fitted by the Midland. The electrical 
system is that represented in Fig. 1, with the exception that two 
insulated wires are employed—neither rails nor brake pipe are 
touched. All portions of the electrical system are protected from 
moisture, so that there may be no leakage. 

We have now before us the various electrical systems calling 
for criticism, and the first question which will present itself for con- 
sideration is whether a one or a two insulated wire system is to be 
55 We have seen, from the experience of the London, 

righton and South Coast Railway, that an earth or rail return is 
not satisfactory. It will also be clear that with an open —i. e., an 


uninsulated—return any leakage which may arise in the insulated 
wire, or its connections, will result in short-circuiting.the batteries 
to a leas or greater extent according to the amount of leakage ; and 
it will be equally obvious that with two insulated wires any defect 
in one would not produoe such a result. The cost of the second 
wire is so small that it is questionable if it would amount to that 
incurred in making the connections to the wheels or other portions 
of the vehicle in order to ensure a satisfactory earth return, where 


'this course is pursued. Indeed, it is difficult to imagine why & 


one-wire system should ever have been preferred, unless it is to 
be accounted for—as is probably the case—by the fact that a two- 
wire connection may have presented some difficulty in the matter 
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of coupling up the vehicles, 
ever, we will deal later on. 

In October of last year, the author, with a view to obtain data 
on the action of battery cells joined in groups, in parallel, caused 
three sets of bichromate cells, composed of two-quart jars, and 
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With this branch of the subject, how- 
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three sets of ordinary Leclanché, of No. 1 size, to be connected 
with bells as shown in Fig. 1, the connecting wires being insulated. 
The working capacity of the cells was taken each day from October 
18th to November 20th. There was apparently no depreciation. 
The positive element was free from crystals, and the electrolyte did 
notshow depreciation. Consumption, of course, there was, but it 
was exceedingly small. This ies with the experience of Mr. 
Houghton, who tells me that the consumption of battery power 
on the Brighton Company's trains—which, it will be observed, 
are worked under this system —ів very little. The adoption of 
the parallel battery arrangement, uncostly in battery consump- 


tion, possesses also the great merit that it enables the vehicles 
to be turned l cut and connected up indiscriminately, independent 
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~f the position Оет may occupy іп the train. ‘Switches are not 
needed, and, manifestly, if this is ao, it is a convenience as well as 
‘an economy to dispense with them. Their object except, perhaps, 
with a view to economising battery power, is not apparent. 


2. Mone or CoNNEcTING VEHICLES. 

It has been suggested that possibly the question of coupling 
up the vehicles has proved influential in the adoption of the 
single insulated wire and earth return. With an earth return it 
is necessary to make provision for joining one wire only through 
from carriage to carriage, the opposite pole being connected to 
the wheels and frame of the carriage so as to afford metallic con- 
neotion with the rails. This branch of the question appears to 
have proved a somewhat serious stumbling-block. In the Board 
of Trade герон we find it laid down as one of the conditions to 
be achieved, that the electrical coupling should be combined with 
-one of the couplings already in use—the brake, heating service, 
the screw coupling or the side chains. All, except the first named, 
‘we may at once dismiss as unsuitable, or too difficult in application 
to merit consideration. 
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Fig. 5 is an illustration of the coupling employed by the South 
Eastern. It consists merely of a piece of wire arranged as a spiral, 
with a loop at either end, which passes over a hook on the end of 
the vehicle, and which forms the termination of the line wire. 
Fig. 6 represents the coupling employed by the Brighton Oompany. 
It ıs formed of a spiral of wire enclosed in an indiarubber tube. 
The wire terminates at each end in a galvanised iron loop, which 
at the end which is attached to the vehicle passes over a hook 
forming the termination of the line wire; but the loop at the end 
which has to be coupled up is divided at a, so as to admit the loop 
of the corresponding part, applicable to the adjoining carriage, 
passing through it. Each of these companies is, as previously 
indicated, gradually introducing an uninsulated return wire, the 
rails in dry weather not proving satisfactory. This return wire is. 
coupled through by a bare stranded copper wire terminated with a 
Split spring COD BDecHon, d', as shown in the illustration. 


Fic. 8. 
Fig. 7 is the coupling used by the Chatham and Dover Company, 


and 8 is the coupling box. The loop, A, in coupling up, is passed 
over the hook, B, which, under the influence of a strong spring, 
holds it in good contact with the projection, C. 

(To be concluded.) 
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NEW WORKS OF MESSRS. WILLIAMSON AND 
JOSEPH, AT CANONBURY. | 


Immediately after the acquisition by the London County 
Council of their old works premi-es at Horsleydown, S. E., 
Messrs. Williamson and Joseph (Limited), an old established 
firm of manufacturing electrical engineers and electricians, 
decided to concentrate their offices and works into one 
establishment, and for this purpose acquired the freehold of 
an extensive three-storey building in Northampton-grove, 
Canonbury, London, N., which had previously been occupied 
by а firm of mechanical engineers. The favourable situation 
alongside the North London Railway, and the extent of the 
building, together with the opportunity of purchasing some 
adjoining ground suitable for the erection of offices, store-rooms, 
and foundry, rendered the position very suitable for the pur- 
pose in view. А well-equipped, efficiently warmed and 
ventilated range of offices and warehouses has been built and 
occupies the front portion of the set of buildings. In the 
rear a foundry has been erected and is shown in the first of 
our illustrations. To the rear of this foundry is the building 
which has been converted into excellent workshops for hand 
acd machine operations. In Fig. 2 a view is presented 
of the machine shop, in which are erected metal workers’ 
benches and light lathes, and a number of automatic 


Fic. 1. — FOUNDRY. 


machines for milling, stamping, shaping, cutting, &c. At 
the end of this shop is a large central space, which 
is Shortly to be filled with automatic machinery for the 
manufacture of screws, terminals, &c. Fig. 8 shows the 
fittings’ shop on the first floor, and at the end of this 
shop & circular staircase (shown in the illustration) leads 
up to the cabinet making and carpentry department, in 
which instrument bases and frames, fuse boards, cabinet 
work, and similar goods are manufactured. On this floor the 
lacquering and finishing rooms are also conveniently situated. 

Messrs. Williamson and Joseph are equipping their works 
with special machinery for the manufacture of high voltage 
fittings and appliances, for which there is a very great and 
increasing demand. In addition. to this class of goods, the 
firm continue to manufacture fittings for ordinary electrical 
work both for private installations and for those connected 
with public electric supply. The excellent character of their 
manufactures and the systematic methods adopted through- 
out the new factory render it possible for this firm to 
compete on very favourable terms with the Continental 
makers of small electrical fittings and apparatus especially, 
and on the occasion of a recent visit we were shown a number 
of well-made fittings and other electrical appliances, which 
are supplied to the trade at prices that make it difficult for the 
Continental makers to compete with them, either in quality or 
price. Switches and switchboards are also а special branch of 
the manufactures of this firm, and in this department an 
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extensive business is being done exclusively for trade and 
professional orders. We may mention here that only trade 
and professional work is undertaken at Northampton Works. 

Messrs. Williamson and Joseph, we understand, intend to 
specialise their manufactures, operations being mainly con- 
fined to switches, switchboards, fuses, cut-outs, screws and 


Joseph a good share of the business in the particular class of 
manufactures (electrical and otherwise) in which they are 
engaged, and for which the new works, when fully complete 
and equipped, will be in a position to handle extensiveforders. 


In Fig. 4 we illustrate a new type of charge and discharge 
switch-concentric type, which is now being placed upon the 


Fic. 2.—MacHINE SHOP. 


terminals, case and cabinet work and small electrical details 
and fittings, and it is further intended to stock nothing that 
is not actually manufactured at the works. The firm are the 
owners of the Prentice patents for cut-outs, &c. 

Upon the three large floors of which the workshops consist 


market to meet a demand which has arisen for a switch 
occupying the minimum of space giving maximum ease of 
manipulation. The position of the two handles, one above 
the other, is a handy and simple arrangement. | 

Fig 5 shows a new type of high-voltage” lam p holder, 


a staff of over 100 hands is engaged, many of whom have | which is now in demand'in large quantities. Messrs. William 


Fic. 5. – LATHE AND FITTINGS SHOr. 


been with the firm since its establishment in 1887, and of the 
remainder many have served for several years, and are 
consequently well acquainted with the development in elec- 
trical manufactures which the past decade has shown. The 
close proximity of the works to the centre of distribution, and 
the possession of new up-to-date plant and machinery, much 
of which is automatie, will ensure for Messrs. Williamson and 


son and Joseph claim for this lamp-holder the highest possible 
insulation, the insulation being strongest where, in all previous 
lamp-holders it has been the weakest, viz, where the flexible 
lead is attached to the plunger. If has been impossible before 
this to prevent possible leakage from the setZscrew to the 
lamp-holder case. This switch entirely overcomes this 
difficulty. The porcelain is non-hygroscopic, and has been 
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subjected to the most severe tests. It is simple and easy to 
wire, and it is practically impossible for „shorts“ to be 


Fic. 4.—CHARGE AND DISCHARGE SwiTCH-CONCENTRIC TYPE, 


occasioned by the carelessness of the average wireman in leaving 
the flexible loose, and so short-circuiting the same with the 


Fic. 5,—HiaH VorraGE Lame HOLDER, 


case. A testimonial from the representative of one of the 
principal fire offices is very eulogistic of this new form of holder. 


NERNST’S ELECTRIC LIGHT.* 


á BY JAMES SWINBURNE. 


Before describing Nernst’s invention, it may be profitable to 
spend a few minutes reviewing the position of electric lighting. 
The whole industry is at present controlled by the incandescent 
lamp. We are so accustomed to this, and it is taken for granted 
in such an unconscious way, that we do not realise how much 


everything depends on the maker of the carbon incandescent lamp. 


In very early days, that is to say, in the early eighties, there were 
a few Edison lamps at 100 volts, with an efliciency too horrible to 
mention, but the Swan lamp came along made for 50 volts. I say made 
for 50 volts advisedly ; I mean that the makers tried to make 50 volt 
lamps, and produced lamps taking from 40 to 60 volts. If the lamps 
were not bright enough you ran the engine faster, or put a smaller 
pulley on the dynamo. (The belt then generally slipped, but that 
is not to the point.) For about four years, which is a long period 
in the development of such a rapidly growing industry as electrical 
engineering, the makers of incandescent lamps, or, in fact, the 
makers of the Swan lamp, decreed that the electromotive force 
used should be from 40 to 60 volts. There was no appeal. There 


" Paper read before the Societ y of Arts, Feb. 8, 1899. 
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Walther Nernst, of the University of Göttingen. 


was no development of central station supply at that time, but 
still, even then in large buildings there was the longing for higher 
pressures on account of the cost of the mains. | 

About 1885, the Swan 100-volt lamp came into use. It wasa 
clumsy affair, with little loops of platinum at the sides. At first the 
lamps were pretty bad, but they gradually improved, and 100 volts, 
or in some cases 110 volts, became the recognised pressure for 
electrical supply. As town lighting from central stations came 
into being, the limit of 100 volts became a serious trouble, and the 
evil was partly mitigated by the use of three or even five-wire 
systems. I must point out that the incandescent lamp exercises 
its tyranny in two ways. It not only insists on a low pressure, 
such as, say, 100: and thus demands large leads to feed it, but it 
із so sensitive to variations of pressure that the system of distri- 
bution has to be arranged to give a practically uniform pressure at 
the terminal of the lamp. The necessity for uniform pressure 
probably gives more trouble, and costs more than the mere low pres- 
sure; and it would be cheaper to supply at 100 volts with a good 
margin of permissible variation of pressure than supply at 200, 
with a very small percentage of variation. 

Quite lately the incandescent lamp makers have produced things 
called 200-volt lamps, and some make them for 250 volts. Sothere 
is а general tendency on the part of supply companies to jump ќо а 
200-volt supply. The innocent consumer is, therefore, pressed by 
the company to change over to 200 volts. The company likes the 
change very much, and the lamp maker also enjoys it, as he makes 
more lamps and charges more for them. | 

Considering the enormous importance of the incandescent lamp, 
its improvement has received extraordinarily little attention. It 
limits us as regards pressure, it used to hamper us by its cost, it 
limits us as to variation of pressure, and it limits us very seriously 
by its inefficiency. Yot, in spite of these, the carbon incandescent 
lamp has made practically no advance in 15 years. Of course, 
mere detail improvement in manufacture has taken place, and 
this has led to better quality and greater uniformity, hence cheap- 
ness ; but there has been no radical improvement. The jump to 
200 volts from 100, or from 50 to 100, did not depend on any sort 
of radical improvement in the incandescent lamp ; it was merely 
the result of detail improvements, making it possible to produce 
long, thin filaments. Other things being equal, it is easy to see 
that the long, thin filaments must be weaker. If the carbon has 
the same specific resistance, the relation between pressure and 


length is E- Li and E=D~!. If the filaments are flashed, the 
proportions will be still more extreme. The question of high- 
pressure incandescent Jamps is thus: How far can we make the 
filaments longer and thinner and flimsier without exasperating 
our consumers? Unfortunately, the consumer is rapidly getting 
saddened as it is. The 100-volt 8 c.p. lamp does not please 
him much, and the 200-volt 8 c.p. lamp has in no way delighted 
him; if the lamp is made with two 100-volt filaments in 
series, it combines the disadvantages of both, without the advan- 
tages of the small candle-power of either. But it adds some further 
disadvantages peculiar to the higher pressure which I have not so 
far touched upon, and that is that the higher the pressure the more 
troubles there are through the silent discharge, or whatever it is 
called. I need only refer to the well-known experiment, in which 
a third terminal is sealed into the lamp. A galvanometer then 
shows a current going across country inside the lamp. This is no 
doubt intimately connected with the life or rather with the death of 
the lamp. 

I have dealt with the question of high-pressure incandescent 
lamps at some length because the subject is really of vital 
importance, and is too much neglected. Our technical colleges, and 
our technical press, and our technical societies pay the greatest 
attention to questions of a per cent. or two in the efliciencies of 
dynamos and transformers, and give a good deal of attention to 
engines and boilers. That is because there is plenty of room for 
calculations in connection with these subjects ; but the incandescent 
lamp, which at present holds the whole career of the lighting 
industry in the little curl of flimsy red-hot carbon that can hardly 
support its own weight, receives no attention at all. How much 
does the average electrical engineer know about incandescent 
lamps? The only subject that is treated in the same way is the 
cable. About half the money in town lighting goes in the cable, a 
mere fraction in the dynamos and transformers themselves ; so the 
average electrical engineer knows nothing about cables. So far I 
have only discussed the incandescent lamp ; the arc lamp has also 
to be considered. 1 will not say much about the arc lamp just 
now, but will add a little more when the Nernst lamp is compared 
with it. Тһе ordinary arc is limited in pressure to about 50 volts, 
including the series resistances necessary for regulating. The 
enclosed arc is а new development which is more satisfactory as 
regards pressure and as regards consumption of carbon. 

The lamp I describe to-night is the invention of Professor 
Though he is 
a young man, Professor Nernst’s name is already known to all 
modern chemists as à leading authority, and original thinker in 


r 
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the field of physical chemistry. It is unusual for a man who has 
climbed to the top of one tree to jump to the top of another. 
Nernst’s, like most great inventions, is exceedingly simple as 
soon as it is understood. The efficiency of an incandescent body, 


as far as radiation goes, depends simply on the temperature. | pressures. 101 | 
The efficiency of an incandescent lamp, for instance, depends ! though it appears trifling at first sight. 


on the temperature of the filament only, providing there | 


is no loss by convection, The carbon will not stand a 


" sufficiently high temperature, especially as, in addition to its 


low specific resistance, the filament has to be long and slender, 
and thus weak. Nernst, therefore, chose a material that 
would stand higher temperatures than carbon, and his material 
has the incidental advantage that its specifis resistance is so high 
that strong rods can be used for high pressures instead of thin fila- 
ments. The most refractory materials so far used in lighting are 
zirconia, which has been used to replace lime in the limelight, and 
the oxides or so-called rare earths, in the Welsbach mantles. I 
am aware, of course, that many people suppose that the Welsbach 
mantle is not very hot, treating it as if it were at a temperature, 
for instance, below the melting-point of platinum. The light emitted 
is supposed to be due to some special power of selective emission 
due to the oxides employed. I have had a good deal to do with 
incandescent gas mantles, and I find no reason to suppose there is 
any magic effect of this sort going on. The part of the flame where 
the mantles hang fuses platinum wire easily, and very few materials 
can stand the temperature without fusing or volatilising. Lime and 
many other oxides volatilise slowly from the mantles. I do not 
mean that the mantles are above the boiling-point of lime ; I have 
some idea of its melting point, as I have made a few pounds of 
melted lime, and run it out on the floor to look at it. The 
Welsbach mantles, which are now chiefly thoria, are at a tempera- 
ture near their softening point, and in the making are raised to a 
temperature at which they begin to soften. 

Nernst takes highly refractory oxides as his material. It does 
not seem promising, because such oxides are notoriously good insu- 
lators. But such insulators are electrolytes when hot ; Nernst, there- 
fore, heats the rods to make them conduct, and then heats them 
electrically, preserving a temperature which is within the limits 
that the material can bear without softening. This means that he 
can take the most refractory bodies supplied by the whole range of 
chemical research, and can heat them to a temperature short of 
their softening point, and can thus get an efficiency unknown to 
workers on the incandescent lamp. Such efficiency also means 
whiteness of light, so long as the efficiency is not too high. Thus 
the crater of the arc being at a temperature of boiling carbon, gives 
a light that is unpleasantly blue. The material is worked up into 
little white rods. Each rod is mounted on two platinum wires, a 
little paste made of refractory oxides being applied to the joints. 
The little rcd, with its two wires, is then mounted in a holder 
which fits ordinary electric light fittings, As the rods fall in 
resistance as the temperature increases, after the manner of electro- 
lytes, an increase of current produces a decrease of resistance. 
This tends to give some instability in running in parallel on aupply 
circuits. This instability is corrected, as in an arc lamp which 
has analogous properties, due to a different cause, by a series 
resistance. The Nernst rod has therefore a resistance in series. 
This is made up of exceedingly fine wire, and for ordinary circuits 
amounts to 10 or 12 per cent. of the whole resistance of the lamp. 
The consumption, including the resistance, is 1:5 watts per candle 
for large lamps, and 1'6 for small lights or low pressures. In 
small or low-pressure lamps the loss of heat at the ends is larger in 
proportion. 

Such a lamp as I have described will not light up of itself, for 
the rod is an insulator when cold. The simplest way to start it is 
to warm it up with a match, or better with a small spirit lamp. 
Such a lamp as this is not only very cheap as regards first cost, but 
very economical in running. The life of rods, running at an 
efficiency of $ of a candle per watt, including the resistance, 
15 already more than 500 hours in good specimens. If the Nernst 
lamp advances as much in the first few years of its exiatence as the 
carbon lamp did between 1880 and 1882, it will soon be made so well 
that the rods last a life-time. When the rod is worn out a new rod 
with its wire mounts is all that is replaced. The whole lamp 
is not thrown away at all. The method of lighting I have described, 
though it may be used in many cases, such as large public rooms, 
is rcally a savage mode of ignition, fit only for dealing with uncivi- 
lised commodities, such as gas and tobacco. The small lamps and 
the lamps of medium size are in practice started by a heating resist- 
ance. This is arranged close to the rod, and in shunt to it. As 
soon as the rcd is hot enough to conduct, its current works a tiny 
cut-out in the resistance circuit. In large lamps the heating system 
is a little more elaborate, as the resistance arrangement is arranged 
as a sort of hood which covers the rod. As soon as the rod con- 
ducts, not only is the resistance circuit broken, but the electro- 
magnet lifts the little hood clear off the rod. In all these forms, 

he rod and its mounting are replaceable without interfering with 
he rest of the lamp. 


We now have to consider the part the Nernst lamp is probably 
going to play in the near future. Compared with the small incan- 
descent lamps, as you deal with a material of much higher spe- 
cific resistance, it is easy to give both small lights and high 
The question of lighting is exceedingly important, 
People are so accus- 
tomed to lamps being turned on from the door without any 
further trouble, that they will generally object to having to light 


them with matches or spirit lamps, but there are many cases in 


which it will be quite satisfactory to have one lamp with an auto- 
matic lighter to show you the way into the room, the rest being 
lighted with matches or a spirit lamp as needed. There will be, 
however, a considerable opening for the cheap, small power, 
high efficiency lamp; and the disadvantage as to lighting is small 
in such cases as cafés, restaurants, churches, hotels, railway sta- 
tions, and, in short, ia most public rooms, is small. 

Coming now to the next size, that is to say, ара of 20 с.р. to 
200 с.р., and even small lamps in which it is worth while to have 
automatic ignition, the first cost of such lamps will be higher than 
the first cost of incandescents, but as the rod itself has alone to be 
replaced, that із а matter of very slight importance. This size of 
Nernst lamp has further every chance of completely ousting the 
carbon incandescent on the score of cheapness, as to renewals, 
higher efficiency, better coloured light, and perhaps more especially 
high pressures. Once the Nernst lamp becomes so general that 
systems of distribution are laid out to suit it, instead of to suit the 
carbon lamp, the carbon lamp is practically out of the running. It 
must be remembered that the Nernst can compete with the carbon 
filament at any pressure that suits the filament, but the Nernst 
lamp can easily go right out of the depth of the filament, and have 
the higher pressures to itself. It must be remembered that at 

resent the cost of cables in a system of distribution is an exceed- 
ingly large item. | 

Turning now to the large lamps, they compete with the arc lamp 
in efficiency. Of course, the efficiency of the arc lamp is not a very 
definite quantity. The candle-power is generally determined by 
multiplying the current by two and adding zeros at discretion. 
All I can say is, that however many zeros the good nature of the 
maker may supply, a Nernst lamp taking the same power gives a 
better light. When carefully arranged on the photometer, the 
arc may be better in given directions, but a lot of light given in 
directions that you do not want is not the same as the same light 
distributed with a uniform spherical emission. The arc lamps 
shown here will give the audience a good idea of the relative 
values, The Nernst givesa pleasanter, and, of course, a perfectly 
steady light. Coming to costs, the Nernst will be very much 
cheaper in first cost, but enormously cheaper in maintenance. It 
also goes quite away from the arc as to pressures. There is no 
trouble, for instance, in making large lamps to work in parallel at 
500 volts, and by using double rods at 1,000 volts. This puts an 
entirely new development of electric lighting in the hands of the 
engineer. 

There is one point I have said little about yet. The incan- 
descent lamp, which is still with us, gives trouble, not only 
because of the low pressure it needs, but also because it demands 
that the pressure shall be kept uniform. It seems quite possible 
that the Nernst lamp may be made to stand a much greater 
variation of pressure than the filament. If this proves true it 
means an enormous difference in the designing of distribution 
mains, I до not like to say much about this yet as the invention 
is too young, and too little time has been available to make much 
certain progress in that direction. Results are promising, but 
it is best not to be sanguine. It is difficult to discuss an inven- 
tion like this without being carried away by enthusiasm. I feel, 
however, that I have but feebly shown forth the probable future 
of what seems to me the greatest invention in electric lighting that 
we have seen for many years. Still I am sure I have not been too 


sanguine. 


An Armature Baking Oven—The power-house of the 
Atchison Railway Light and Power Co., in Kansas, has in 
its carrepairing shop a very simple but effective oven for 
baking motor armatures. The oven, says the Street liailicay 


Aieview, consists of a box in which one of the car motors was 


shipped, lined with tin and about lin. thickness of asbestos 
between the wood and tin. The box is 17in. wide, 17in. deep 
and 8ft. 3in. long inside. The armature rests on two end 
bearings. On each of the wooden blocks is a five-lamp 
circuit, and these furnish the heat for drying. After the 
armature is in place the oven is closed, so that it is prac- 
tically air-tight, and all the incandescent lamps are turned on. 
When the interior of the box is thoroughly heated one circuit 
is cut out, the other being sufficient to dry the armature. 
The oven does its work quickly and at small expense. 
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CORRESPONDENCE. 


— 


BLACK’S REVERSALS METHOD. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Mr. R. R. Black is to be congratulated on having 
made a useful addition to the methods by which conductor 
resistances may be measured (page 416). His test is, of 
course, based upon the supposition that, since one of the 
sides of the bridge is a fixed resistance, the strength of the 
testing current will be the same whether the direction of its 
flow be positive or negative, and the ohmic equivalent of the 
E. C.; consequently, constant in amount, but subtractive or 
additive according to the relative direction of the testing 
current. І say “supposition " advisedly, because it is, unfor- 
tunately, not always safe to assume that the polarisations, 
and, consequently, the effective KM.F.s of the battery and 
earths, will be the same when the flow of the testing current 
is in one direction as when in the other, even if the 
time intervals between the reversals be made practically 
equal; nor that they will even be so for currents of similar 
sign after a reversal. 

The errors resulting in this way may nof, as a rule, be 
large, but they appear to be present even in the examples 
given in the article. They may, however, be avoided by 
inserting a milammeter in the battery circuit, and accepting 
balances, not at equal intervals of time, but only when the 
testing currents are observed to settle down to some given 
constant value. 

Reversal methods should be used sparingly and with 
caution. They are only reliable when the battery, line and 
earths are practically perfect, and they should be employed, 
ав arule, only as a check method on perfect cables. 

A further and most important objection to the too exclusive 
use of reversals is that observers are prevented from obtaining 
the training and practice necessary for the successful applica- 
tion of E. C. zero tests. These are so frequently required for 
the purposes of localisation, and are so instructive to learners, 
that they cannot be too frequently rehearsed on good cables, 
since it is only in that way confidence and expertness, in 
recognising the correct moment at which the E.C. zero 
should be taken, can be acquired. It is useful to note that 
the voltage of the E.C. existing during tests by Mr. Black's 
method may be obtained, when the ratio is even, by the formula 

e=3(R-R,)c, 
where c is the current in the battery circuit expressed in 
amperes. This, however, assumes the difference R—R, to be 
totally due to the E.C., which, as I have pointed out, may 
not always be the case.—Yours, &o., 


London, Jan. 31, 1899. WALTER J. MunPnY. 


LEGAL INTELLIGENCE. 


Electric Construction Co. (Limited) v. Dick, Kerr and Co. 


This case came before Mr. Justice Homer, in the Chancery Division, on 
Friday last, on a motion by plaintiff of an interim injunction to restrain the 
defendants from alleged infringement of the plaintiffs patent in con- 
nection with electric motors. 

Mr. FLETCHER MOULTON, Q.C. (for plaintiffs), said defendants had 
put in affidavits which showed that there was a question to be tried, and 
he, therefore, suggested that the motion should stand till the trial upon 
the defendant's undertaking to keep an account. His clients found they 
could not yet deliver pleadings because the Master in Chambers had 
ordered an adjournment of a summons for directions until after the hear- 
ing of the present motion. In a patent action it seemed to be quite 
ridiculous not to be allowed to deliver particulars of breaches, and he, 
therefore, asked his lordship's leave to deliver particulars. 

His LORDSHIP said he could not go into that now. The matter would 
go before the Master, and if he objected then it would come before him in 
Chambers. 

Mr. MOULTON then asked that the action might be allowed to be set 
down at once. 

Mr. RALPH NEVILLE, Q.C.. for defendants, objected to this, because 
this was one of several actions brought in respect of the same patents, and, 
su far as could judged, what the plaintiffs were endeavouriuz to do was to 
try one of the subsidiary actions for reasons of their own before the 
principal action. 


Mr. MOULTON said that the plaintiffs’ object was to get the case on as 
quickly as possible. 

Mr. NEVILLE: If you got the right action on as quickly as possible, I 
should not object. 

His LORDSHIP said that if the application to expedite the hearing was 
not consented to, he could not allow it. The case must, therefore, come on 
for trial in the usual way. 


Reed v. Dunn and Watson and Belshaw. 


An amusing case came before Judge Lumley Smith at the Westminster 
(London) County Court on Wednesday, in which damages for trespass and 
conversion of electrical fittings were claimed under circumstances some- 
what peculiar. Plaintiff had chambers at 35, Lincoln's Inn-fields, on the 
third floor. He went there six or seven years ago, and Messrs. Andrews 
wired the place for the electric light. About two years ago he cut the 
light off. Messrs. Dunn and Watson, architects, took the second floor of the 
building in September, 1898, and in October plaintiff happened to move a 
switch on his floor and found the light was on. He knew Mr. Belshaw, an 
electrician, had been doing electrical work for Messrs. Dunn and Watson, 
and came to the conclusion that contact had taken place between the wires. 
He informed Dunu and Watson, and on Oct. 12 he heard someone in one 
of his rooms. He found there was a workman there dieconnecting his 
fittings, who said he was doing во for Mr. Belshaw. He called upon Dunn 
and Watson, who asked him not to deprive them of their light by refusing 
them the use of his leads, as the ground floor tenants would not allow any 
othera to be brought through their premises. They threw the blame of 
the workman's intrusion upon his employers, who, in turn, threw it upon 
Dunn and Watson, but eventually purchase and compenzation were spoken 
about, but terms were not arrived at and the presentaction was brought. He 
had paid £15 for his fittings. He found the installation on thesecond floor was 
from his leads by having a representative of Messrs. Siemens Bros and Co. in 
to makean examination. His tenancy expired last Christmas, but he had an 
indefinite renewal, and was not Кеерїп on the tenancy for the purposes of 
this action. He thought the value of his installation wa3 about £20, but 
now claimed £50. The workman was let in by the housekeeper and left the 
premises when requested. He was there about ten minutes. The trespass 
by the workman was therefore only nominal. 

Messrs. Dunn and Watson submitted that the leads became part of the 
frechold property, and plantiff could not have removed them without 
permission. 

It was contended tbat Mr. Belshaw should not have been joined to the 
action as he acted under the instructions of Messrs. Dunn and Watson. 

ROBERT WATSON said the connection with plaintiff's nain was in 
error, and he had alwaya been prepared to pay him a reasonable sum for 
the error. The leads were used without permission for a week. 

The JUDGE said the action ought not to have been brought. The 
damage was only technical. He gave judgment for the plaintiff for 105. 
against all defendants. Plaintiff would have what costs there were on 
such a small judgment agaiast Mr. Belshaw, and Mesars Dunn and Watson 
would have costs against plaintiff. 


Howell v. Howell Simplex Anti-Inductive Telephone 
Syndicate. 

In the City of London Court on Monday, before Mr. Registrar Wild, 
T. J. Howell, electrical engiueer, sued the defendant company to recover 
five weeks’ salary as consulting engineer at £4 a week and £2 5s., money 
paid out of pocket. The plaintiff said he was the inventor of a patent 
telephone, which he had disposed of to defendants, but they had never 
carried out the terms of the agreement. At one of the board meetings he 
was in attendance and sept in a note to the chairman saying he had an 
appointment, and did not wish to be kept hanging about. The chairman 
told him that if he left the office he would bedischarged. The defendants 
were to supply workshops aud tools, and he was to let them have telephone 
sets at wholesale prices. They had applied to him for the telephone sets 
at wholesale prices, anl he had told them it was impossible for him to 
turn out the sets, as he bad no machinery, and they would have to be 
made by hand. For the defence it was said that the reason the plaintiff 
had been dismissed was that he was intemperate. They were defending. 
the action as they did not feel justified in spending the shareholders’ 
money. The plaintiff emphatically denied having been guilty of any 
misconduct. Mr. Registrar Wild said he thought the defendants were 
justified in their action, and gave judgment for defendants with costa. 


Alleged Perjury. 

At the Central Criminal Court on Monday, before the Recorder, John 
Limbrey Higgs appeared to a charge of having given false evidence upon 
oath authorized under the Companies Acts, 1862 and 1890, in connection 
with the I.E.S. Accumulator Company, Mr. G. A. Scott, for the prosecu- 
tion, said the case had been twice adjourned on the ground of the illness of 
a material witness. Since the last adjournment the witness had died. 
The witness’s depositions were not taken formally at the police-court, 
because the witness fell ill before he signed them. On these facts the 
prosecution did not propose to proceed with the charge, they being of 
opinion that the proper course for them to take was to withdraw with the 
leave of the Court. He therefore asked that the recognizances of the 
witnesses should be discharged and that the bill should not go before the 
grand jury. Mr. Bartley Dennis, for the defence, said that the person who 
was dead was a most material witness, not only for the prosecution, but 
also for the defence. It was unfortunate for Mr. Higys that the witness 
hai died. because the true facts of the case could never be disclosed owing 
to hie death. Не said that if the case had been thoroughly investizated 
there was no doubt that there would have been a complete answer to the 
charge. The Recorder said he thought the application was a reasonable 
one, and he grauten it. 
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Everard v. Higgs 
This case came before the Court of Appeal yesterday on the application 
of the defendant for judgment or new trial, on appeal from a verdict and 
judgment, dated Oct. 26, 1898, of Mr. Justice Wright. The action was 
brought by Mr. F. E. Everard, electrical engineer and expert, against Mr. 
Limbrey Higgs, solicitor, to recover £60 in respect of certain shares. It 
appeared that the plaintiff purchased a patent for an electrical accumu- 
lator, and formed the І. E. S. Accumulator Co. to work it. The plaintiff 
had 100 shares in the company, andin March, 1896, the defendant informed 
him tbat he had arranged to sell 10,000 of the 20,000 sbares, and as he had 
not that number he asked plaintiff to transfer his 100 shares, and as it was 
alleged, promised to pay him tbe amount realised by their sale when he 
received it. The plaintiff transferred his shares, and subsequently heard 
that there had been a pooling arrangement. On plaintiff asking defendant 
for the money which the shares had realised defendant said that as the 
plaintiff was a member of the pool he would have to take his share of the 
ling arrangement, which would entitle him to 60 vendor's shares, 17 
out of 5,000 new shares purchased out of the proceeds of the pool, and 
£1. 13s. Ad. in casb. The plaintiff eventually agreed to accept this, but 
on defendant failing to take any steps to transfer the shares until 
after proceedings for the winding-up of the company had been instituted, 
he contended that he was entitled to stand by his original arrangement 
to receive the price realised by the sale of the shares, or 12s. each. The 
defendant's case was that he had offered, and the plaintiff had agreed to 
accept, the vendor's shares and the new shares in satisfaction of his claim. 
These had been tendered, but had not been accepted. In the result the 
jury found for the plaintiff for £50, and judgment was entered accordingly. 
«ne? the present appeal, on the ground that the verdict was against the 
we ght of evidence. 
J heir Lordships, without calling upon counsel for respondent, dismissed 
the appeal, with costs. 


Harten v. The Dublin Electric Tramway Company. 

An action was heard at Dublin before Mr. Justice Johnson in which the 
plaintiff, a grocer, cayrying on business in Georges-street, Kingstown, 
Dublin, sought to recover damages laid at £700 in respect of injuries alleged 
to have been caused to his premises by reason of the lowering of the level 
of the street-way in front of his house, consequent on the construction of 
the defendant's tramway line. Plaintiff is lessee of the premises referred 
to, and sues for damages and also for an injunction to restrain defendants 
from further committing the acts complained of. 

Plaintiff said that in 1895 and 1896 defendants wrongfully lowered the 
level of the roadway in front of and abutting upon his premises, so as to 
obstruct and interfere with access thereto. Не also said the works, if 
lawfully done, were negligently executed. 

Mr. Justice JOHNSON said he found no evidence of negligence in 
the execution of the works, and that the cause of action must fail. The 
defendants to the other cause of action relied on a justification in the 
exercise of statutory powers conferred on them under their Tramway Order 
of 1895 ; on a justification under theauthority of the Kingstown Township 
Commissioners, and on leave and licence of the plaintiff. His lordship held 
that all the defences had failed, and that judgment must be given for 
plaintiff. The plaintiff was entitled to recovef, first, in respect of 
injury to business and obstruction of access while the lowering of 
the road was going on; second in respect of injury to 
business by reason of the present condition of the approach 
and accees to his house in consequence of the alteration of 
the footpath ; third, in consequence of necessary alterations in his 
premises in order to restore them as near as might be to the position 
in relation to the altered footway that they were in relation to the footway 
before it was altered ; fourth, for depreciation in the value of the premises, 
He would assess the damages under these heads, and would give his award 
later. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offocs, 1, 2 and $, Salisbury. court, Fleet- 


street, London :— 
NOW READY. 


„% ELBOTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the een ngineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
The Author popes that, besides Telegraph and Telephone Engineers, it 
may, perhaps, so prove of service to those in charge ot cables for the trans- 
mission of light and power. The localisation of faults has been very full 
investigated, including the different d in which the various methods 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 118, 


t THE STUDENTS’ GUIDE TO SUBMARBINB CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price бв. net; abroad, 6s. 3d. This work is intended to serve asa 
guide to operators already in the telegraph service, and to those wlio desire 
to enter that service. The at cable companies now insist that their 
operators and probetionsss 8 certain examinations in electrical 
subjecte. The book is very fully illustrated. Second Edition now ready. 


BY ELxOrnIO WAvsEs.”— 


latest information respecting the applioation of electric ene 


much experience. The book is w 
230 illustrations. 


the New Edition of a set of 40 Elemen 


**SoBMARINE CaBLs-LAYING AND Ranma.“ By H. D. Wilkinson, 
M. I. E. H., &., fully illustrated: price 12s. 6d. 
t‘ PRACTICAL NOTES FOR ELECTRICAL BTUDENTS."—DBy Messers. A. R. 
Kennelly and H. D. Wilkinson. Prioe 68. 6d., post free. 
% ELEOTRO-ÜHEMISTRY."—By Dr. G. Gore. Third Edition. Price 3s., 
post free. | 
t WIRELESS TELEGRAPHY: SIGNALLING АОВОВВ SPACB WITHOUT WIRES 
y De, ©. J. with many original illustra- 
Enlarged Edition, 28. 6d. net, 28. 9d. post free. 
Snell, contains the 
d eral івві hich th has ha 
An en wer transmission in wnio e au r 
Y Бо е printed, on good paper, and contains 
Price 10s, 6d., post free; abroad, 11a. 


“ LABORATORY NOTES AND Fokus.“ — With the above title we have ready 
and Advanced Exercises for 


ese have been prepared by 


tions. 
ELI Motive Power,” by Albion T. 


use in Electrical Engines ng classes. 1 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or За. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 128. 6d. net. Strong portfolios can be had, price 18. each. 

NOW READY.—The cheaper edition of Dr. J. A. Pleming g ** Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa үс, er for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Е 
which differ only from the higher-priced set in being printed on smaller an 
cheaper Paper and with less space for tabulated records, are issued at half 
the price of the original set. 

' THE INCANDESCENT LAMP AND ITS MANUFACTURE.” —This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s, 6d. ; abroad, 8. 

„TRE STEAM ENGINE INDICATOR AND INDICATOR DIAGBAMS,"— Edited 
and enlarged by W, Worby Beaumont. Price 38. 6d., post free. 

‘THE ABT OF ELROTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 


“Tae MANUFACTURE OF ELEOTRIO LiGHT CARBONB."— A Practica 
Guide to the establishment of a Carbon Manufactory. Fully illustrated! 
price 1s. 6d. ; post free, 1s. 9d. 

"Tum BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH, 1896-97.’ 
A valuable, up-to-date oe Sagat or Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free; abroad, 5s, 3d. 

F. C. 


“ LOOALISATION OF FauLTS IN ELzOTRIO LiGHT Marns.”—B 
Raphael. Price 5s., post free; abroad, 5s. 6d. Prospectus on application. 

% ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Messrs. W. 
Geipel and Н. М. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8а. A 
fine papar edition with wide margins for notes can also be supplied. 
Price d.; post free, 138. ; abroad, 138. 6d. New Edition in the press. 

“THe ALTERNATE OURRENT TRANSFORMER,” Vol. I.—By Prf. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

% KLECTROMAGNETIO THEORY."—By Oliver Heaviside. Vol. I., price 
12s. 6d. ; post free, 13s. 

% ELEOTRIO LAMPS AND ELEOTRIO LIGHTING,” 
M. A., D. Sc., F.R.S., is handsomely bound, and 
tions, designs, initials, &o. Price 7s. 6d., post free. 

‘ THE ELEOTBICIAN" PRIMERS.—In Two Volumes. Vol. I., Theory. 
Vol. II., Practice. Price, stout paper cover, 2s. 2d. each, post free; cloth, 
2s. 9d. Single Primers, 3d. each, post free. 

* ARMATURE WINDINGS OF ELzorRIO0 MacHINES."—Dy Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity a8 Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 870 pages, 140 full-page 
illustrations and 65 full-page tables, 80s., post free. 

% DRUM ARMATURES AND COMMUTATORS,” by Mr. F. Marten WeymoutP, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

"THE POTENTIOMETER AND ITS ADJUNOTS”: A Universal В of 
Electrical Measurement.—By W. О. Fisher. Fully illustrated. Price 6s., 
post free; abroad, бе, 6d. Digest post free. 

''MorivB POWER AND GEARING FOB ELEOTRIOAL SADT. ру 
Е. Tremlett Carter, O. E., M. I. E. E. Price 12s. 6d., post free; abr 
18s. 6d. Prospectus post frae. 


Prof. J. A. Fleming, 
of original illustra- 


“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.—The ** Big Blue Book" for 1899 will be sent out to 
Subscribers early next week in the order of subscription. The 
Directory Division has been corrected up to Feb. 6, 1899, and all 
the latest new names, changes of address, &c., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume will contain, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways end Tramways, finally corrected to Feb. 8, 1899. The 
price of the Directory and Handbook remains the same—10s., post 
free 10s. 94. ; abroad, post free, 12«. (United States, 133. 6d.) 
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TENDERS INVITED. 


As announced in our advertisement columns, the Corporation of 
Harwich invite offers for the transfer of their provisional order. 
Tenders must be sent in by May 17 next to the town clerk (Mr. 
A. J. H. Ward), Harwich. 


The Electricity Supply committee of the city of Gloucester 
require tenders for the supply of jet condensers and air pumps, 
cast-iron condensing water pipes, and steam, exhaust and feed 
pipes, &o. Specifications, &., can be obtained, after the 6th inst., 
from the consulting engineer (Mr. Robert Hammond), 64, Victoria- 
street, London, S.W. Tenders to the town clerk (Mr. Geo. Sheffield 
Blakeway), Guildhall, Gloucester, by Tuesday, 28th inst. An 
advertisement contains additional particulars. 


The Electric committee of the Belfast Corporation invite tenders 
for the supply and erection of water-tube boilers, two 12} kilowatt 
dynamos and switchboard. Some particulars are given in an adver- 
tisement, and specifications, Co., can be obtained from the city 
electrical engineer (Mr. Victor A. H. McCowen). Tenders must 
be lodged at the office of the town clerk (Sir Samuel Black) by 
10 a.m. of Thursday, 23rd inst. 


The Edinburgh Town Council invite tenders for the supply of 
steam, exhaust, feed and drain pipes, feed pumps and tanks for 
their Macdonald.road electricity station. Further particulars 
appear іп an advertisement. Specifications, &c., can be obtained 
from the resident engineer (Mr. F. A. Newington), Dewar-place, 
Edinburgh, and specifications and drawings may be seen at, but 
not obtained from, the office of Prof. Alex. B. W. Kennedy, 17, 
Victoria-street, London, S.W. "Tenders must be delivered at the 
office of the town clerk (Mr. Thomas Hunter, W. S.), City Chambers, 
Edinburgh, by Monday, 27th inst. | i 


The Shoreditch (London) Vestry announce in an advertisement 
elsewhere that they require tenders for various stores for one year 
from March 26th next, including electric cables and sundries, 
engineers’ stores, ironmongery, tools, wiring and fitting materials, &o. 
Samples may be seen at the Electric Lighting Station, Coronet- 
street, Hoxton, N., and at the Town Hall, Old-street, E C. Tenders 
must be sent to the clerk (Dr. H. Mansfield Robinson), Town 
Hall, Old-street, E.C., before 3 p.m. of Tuesday, 28th inst. 


The Tramways committee of the Manchester Corporation invite 
tenders for the supply of sample electric tramcars. Specifications, 
&c., may be obtained from the secretary to the Tramways Depart- 
ment (Mr. J. M. McElroy), Town Hall, Manchester. Tenders by 
Monday, 20th inst. See advertisement. 


The truatees of the Clyde Navigation (Glasgow) invite tenders 
for two sets of engines and direct coupled dynamos. Further par- 
ticulars are set out in an advertisement, and tenders must be sent 
to the secretary (Mr. T. R. Mackenzie), 16, Robertson-atreet, 
Glasgow, by 10 a.m. of 17th inst. 

The Islington (London) Vestry invite tenders for the supply of 
electrical and other stores. Tenders to clerk, Upper-street, N., 
by 24th inst. 


The Guardians of St. Leonard’s, Shoreditch (London), require 
tenders for wiring and fitting the workhouse, infirmary, casual 
wards, &. Tenders must be delivered to the Guardians at their 
meeting, at 204, Hoxton-street, N., on Wednesday next at 4 p.m. 

The Corporation of West Hartlepool invite tenders for feeders, 
mains, arc light leads and road work. Tenders to the town clerk 
(Mr. Higson Simpson), by the 13th Feb. 


The Gas committee of the Nelson Corporation invite tenders for 
the supply and erection of the following plant :—(a) steam dynamo, 
ejector condensers, &c., (b) switchboard, (c) alterations to accumu- 
lators, (d) overhead crane. Tenders to the town clerk (Mr. R. M. 
Prescott), Town Hall, Nelson, by noon on Tuesday, Feb. 14. 

The Kingston-on-Thames Guardians invite tenders for private 
telephone communication between the various workhouse buildings. 
Tenders to clerk, Union offices, Kingston-on-Thames, by Feb. 14. 

The Southampton Corporation require tenders for the electric 
lighting of the new Isolation Hospital. "Tenders to the town clerk 
by 17th inst. 

The Oldham Corporation invite tenders for two boilers. Tenders 
to the Gas and Water Office, Oldham, by 28th inst. 

The Hammersmith (London) Vestry invite tenders for general 
stores for the electricity works for twelve months. Tenders by 
15th inst. 

The Elinburgh Town Council invite tenders for an overhead 
travelling crane and storage batteries, "Tenders to the town clerk 
(Mr. Thomas Hunter), City-chambers, Edinburgh, by Feb. 20. 


The Oyster mouth District Council invite tenders for the electric |. 


lighting of the district. Tenders to engineer and surveyor by Feb. 27. 
The Municipal Council of Piedrahita (Avila), Spain, invite tenders. 


for the concession for the electric lighting of the town. Tenders by 
March 9. 


TENDERS RECEIVED AND ACCEPTED. 


The Town Council of Middlesbrough, having considered the 
reports of the Electric Lighting committee and the consulting 
engineer (Mr. Robert Hammond), have accepted the following 
tenders :— 

A. Boiler House Plant: Three Lancashire boilera, three 

sets mechanical stokers, steam feed pump, electric feed 

pump, injector, electric motor and switchgear, weighing 

machine, barrows, &c. 

Holdsworth and Sons 
B. Eogine House Plant: One 300 kilowatt slow-speed 

steam dynamo, one 100 kilowatt high-speed ditto, 200 

aq. ft. floor plates, motor transformer, tools and instru- 

ments, oil filtering apparatus, painting and spare parts. 


Davy Bros. (Jackson dynamos) ........................... 6,900 0 0 
D. Overhead travelling 15-ton crane, handrailing, ladder, 
and 100ft. of steel rail. 
Southgate Engineering Coo 525 0 0 
E. Switchboard and instruments. 
Nalder Bros. and Thompson...... . ........................ 1,200 0 0 
F. Accumulators, stands and iustrumenta. 
Hart Accumulator Co 6... . 1,980 16 0 
G. Underground work: Brick surface boxes, trenching, 
troughing, cables, joint boxes, &c. 
British Insulated Wire Coo 8711 1 1 
H. Metera (100 Direct current). 
Chamberlain and Hookham .. ............................. 500 0 0 


The Sheffield Town Council on Wednesday accepted the tenders 
of Messrs. Cole, Marchent and Morley for the supply of two 
additional engines at the Kelham power station at £6,796 ; 
Messrs. J. Brown and Co., for the supply of four boilers at 
£6,250 ; and of the British Thomson-Houston Co., for two 500- 
kilowatt tramway generators at £5,280. 123. 63. The contract for 
the extension of the buildings has been given to Mr. J. Eshelby. 
The Council has also accepted the tender of the Brush Company 
for a motor generator at £1,002. 

The tender of Mr. S. J. Scott has been accepted for the erection 
of stores and workshops in Church-road, Leyton, for the London 
Electric Wire Co., at £9,868. 

The Hereford Town Council have accapted the tender of the 
India Rubber, Gutta Percha and Telegraph Works Co., for the 
supply of electric lighting plant at £11,231. 


The Westinghouse Electric Co. have obtained the contract from 
the Glasgow Corporation for the supply of motors for the Govan 
Hill electric cars, at £6,600. Messrs. Doulton and Co. are to 
supply earthenware conduite. . 


The Cardiff Corporation hdve accepted the tender of Messrs. 
Chubb and Co. for the extension of the elcc*ricity station building, 
at £4,084. 


The Ealing District Council have accepted the tender of the 
Reason Manufacturing Company for the supply of 50 street lamp 
fittings at 18s. each. 


The tender of Mr. Frank Shalders has been accepted for the 
electric lighting of the Southampton County Lunatic Asylum, Fare- | 
ham, at £4,052. Thirteen tenders, varying in amount from £4,052 
to £9,500, were received. 

The Brighton Town Council last week accepted tha tender of 
Messrs. Willans and Robinson for the supply of two combined 
steam dynamos at £15,191, one of the sets to be completed by Nov. 
1, 1899, and the other by March 1, 1900. 


APPOINTMENTS VACANT AND FILLED. 

The Leyton Urban District Council are prepared to receive 
applications for the appointment of electrical engineer, to take 
supreme charge of the station, including the management of the 
office. Some further particulars will be found in an announcement 
elsewhere. The commencing salary is £200 per annum, rising to 
£400. Applications have to be sant in by 20:h inst. 

The Southport Corporation invite applications for the position of 
electrician-in-charge for their ele>tricity works. Salary, 403. per 
week. Applications must be sent in to De. J. Davies Williams, 
town clerk, Southport, not later than 15th inst. See advertisement. 

There is a vacancy at the Hull electricity works for an improver. 
Applications to the city electrical engineer (Mr. A. S. Barnard), 
Dagger-lane, Hull. See advertisement. 

There is a vacancy for an assistant to the mains superintendent at 
Brighton. Applications to Electricity Works, North-road. See 
advertisement. 


An assistant lecturer in engineering is required for the Huddera- 
field Technical School. Applications to Principal by 17th inst. 


Mr. G. H. Carter, of St. Helens, and Mr. E. E. Eccles, of 
Manchester, have been appointed engineers at the new power 
station at St. Helen. . 
Mr. J. Shaw has been appointed general manager of the Douglas, 
Laxey and Ramsey, the Snaefell Electric, and the Upper Douglas 
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cable sections of the Isle of Man Tramways Co., of which he has 
been chief electrical engineer since its formation. 


In connection with the structural improvements and interior 
reorganisation of the Covent Garden opera house it has been 
decided to adopt the continental practice of appointing a technical 
adviser, and the choice has fallen upon Mr. Edwin O. Sachs, 
architect, author of Modern Opera Houses and Theatres,” 
recently reviewed in these columns, whose duties will include the 
general supervision of the installation and working of the stage 
mechanism. A description of the electrical equipment at Drury 
Lane Theatre was also recently given in The Electrician, and 
doubtless Mr. Sachs will, at Covent Garden, promptly substitute 
electrical working for manual labour as far as possible. The opera 
house has already a lighting scheme, the contractors for which are 
Messrs. Townsend, Tamplin and Makovski. 


А BUSINESS NOTICES. 

The partnership business of electrical engineers hitherto carried 
on by Messrs. A. W. Staveley, J. H. Parsons, Thos. Hurley, and 
the executors of the late J. T. Gent, at 44, Belvoir-street, Leicester, 
has been dissolved. Debts by Mr. Hurley, who will continue 
the business under the old style, in partnership with his son, Mr. 
Т. 5. Hurley. 

Messrs. N. Н. Edmondson апа F. Barrett, electrical engineers, 
Edward-atreet, Morecambe, have dissolved partnership. Debts by 
Mr. Edmondson. 

Messrs. E. W. Roe and E. Brown, trading as the Nottingham 
Electric Lighting and Engineering Co., City-buildings, Carrington- 
street, Nottingham, have dissolved partnership. Debts by Mr. E. 
Brown, who continues. | 


BANKRUPTCIES, LIQUIDATIONS, &c. 

The creditors of John Evelyn Liardet met last week. The 
accounts show liabilities £11,157, and assets valued at sufficient to 
yield a margin of £13,352. Debtor attributes his position to his 
inability to realise to advantage various patents relating to water 
motors, hydraulic “ро and electrical accumulators. A scheme 
of arrangement has been lodged, but requires some amendment. 
The meeting was adjourned to March 10. 


At a meeting of the Single-Wire Multiple Telephone Signal Co. 
(Limited), on Jan. 23, i& was resolved to wind up the company 
voluntarily. Mr. G. R. Neilson, Winchester House, London, E.C., 
is liquidator. 

Claims against the Electrical Coal Cutting Contract Corporation 
(Limited) (in voluntary liquidation) must be sent by March 24 to 
the liquidator (Mr. W. T. Goolden), 2, St. Nicholas-buildings, 
Newcastle-on-Tyne. 


Sale of Modern Plant and Tools.— Particulars will be found 
in an advertisement on another page of the sale by auction, on Tues- 
day and Wednesday, Feb. 21 and 22, st eleven o'clock each day, of 
a collection of nearly new engineers’ tools, which will be disposed of 
by Messrs. Fuller, Horsey, Sons and Cassell (of 11, Billiter-square, 
London, Е.С.) on the premises, Bravington-road, Paddington, 
London, W. Included in this sale also is a small collection of 
modern engineers’ tools, consisting of surfacing and cutting lathe, 
treddle lathes, drilling machine, horizontal planing machine, gas 
engine, &c. Copies of the catalogue can be obtained from the 
auctioneers, and from Mr. S. Н. M. Killik, 3, Gracechurch-street, 
London, Е С. 


Pocket and Portable Accumulators.—A new illustrated list of 
portable and pocket accumulators, fittings, lamps, electric jewellery, 
&c., is sent out by Messrs. Peto and Radford (Limited), and copies 
can be obtained on application. 


Pumps for all Purposes.—Messrs. W. Н. Willcox and Co., of 
23, Southwark-street, London, S.E., have just issued their 1899 
list of pumps and pump accessories. A large variety of useful 
apparatus for pumping work are here shown, and an especially 
serviceable article is the quadruple semi-rotary Wing pump shown 
on page 2 of the list. The body of this pump is divided into four 
chambers, fitted with two suction valves at the bottom and two 
retention valves at the top. The claims for this particular pump 
are that it has an extraordinarily high capacity, that there is very 
little wear and tear, and that it is very powerful. The water 
quen in electric light and power work is an important one, and 

еввтв. Willcox's list contains a large amount of information 
regarding pumps and pumping machinery generally. 


New High-Pressure Switch and Fuse. —Memsers. Veritys inform 
us that they are placing on the market new patterns of high-pressure 
switches and fuses, the design of Mr. L. J. Steele, and they fu rnish 
the following particulars :—No current-carrying parts are exposed, 
and the blades are shielded by an insulating guard, so that no 
* live" part can be touched whether the switch be off or on. A 
marble slab forms the base, and the actual contacts are behind 
this. The switch is quick make-and-break. In those designed 
for over 1,000 volts an incombustible shutter is provided, which 
18 interposed between the blades and the contact clips as 


soon as the tormer are withdrawn. A curved arm working 
through a slot in the marble is connected by a link to the 
shutter, and on the switch handle being lowered the shutter 
is pushed up along the central guide at the back of the switch. 
In the Verity and Steele high pressure fuse a china frame, some- 
what resembling an anchor with a handle added to it, is provided’ 
with two flat metal hooks. The frame is hung by these hooks on 
to two metal pins, which project through the switchboard. These 
hooks and pins form the connections-to the fuse. The fuse passes 
through a glass U-tube containing oil, and is connected to the 
contact hooks under a terminal on each side. When one side of 
the fuse melts, the tube falls, and the broken end of the wire is 
drawn into the oil with twice the speed of the dropping tube, and 
this extinguishes the arc. 

Measuring and Testing Instruments.—We have received from 
the Electrical Company, 122 and 124, Charing Cross-road, London, 
W.C., their latest list of measuring and testing instruments and 
electricity meters. The list is fully illustrated, and contains par- 
ticulars and prices of & large variety of ammeters and voltmeters, 
electricity meters, &c. Copies of the list (No. 6) can be obtained 
on request. 

Indestructible Paints.— The demand for the manufactures of 
the Indestructible Paint Co., of 31, Cannon-street, London, E.C., 
has necessitated the removal of the Company's works to more com- 
modious waterside premises known as Norway Wharf, Limehouse. 
Opportunity has been taken of the removal to discard the older 
types of machinery used injthe manufacture of the various ,speciali- 
ties of the Company, and these have now been replaced by the most 
modern plant obtainable, The facilities now owned for receiving 
raw material by water carriage, and the additional room at the 
disposal of the Company, enable them to promptly meet a largely 
increased demand. 

“ Directory of Titled Persons."— We have received from 
Messrs. J. Whitaker and Sons, 12, Warwick-lane, London, E.C., 
a copy of this Directory for 1899. The work is designed as a 
companion to the famous Whitaker's Almanac." The object of 
the publication is to furnish an accurate work of reference for the 
use of business houses who wish to get all necessary particulars 
respecting correspondents of position, with their town and country 
addresses, &c. The names in the list are accompanied by all the 
necessary particulars required by commercial firms, and it is not 
pretended that the work is one giving the genealogy of the county 
families of England, but rather a condensed handbook for urgent 
reference. There is as much need for such а publication in the 
office of the average electrical firm as in that of any commercial 
undertaking, and the book, which is published at 2з. 6d., may be 
safely commended for its accuracy and completeness. 

Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and tele- . 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Feb. 1 to 
Feb. 7, with the ports of destination :— | 

Argentinu—Buenos Ayres, £1,838 (including £200 telegraph material). 
Australasia— Adelaide, £159 ; Auckland, £91 ; Launceston, £33 ; Napier, 
£30; Melbourne, £261 (including £182 telegraph material); Sydney, 
£1,411; Wellington, £2,015. Belgium Antwerp, £120; Ghent, £90. 
British Guiana—Demerara, £21. Burma—Rangoon, £50. China— 
Shanghai, £2,039 (including £1,880 telegraph cable). Denmark—Copen- 
hagen, £158.  Eyypt—Alexandria, £12; Port Said, £20. France— 
Boulogne, £99. Germany—Hamburg, £500 (telegraph material) Greece 
—Syra, £17 (telegraph material). Holland—Amaterdam, £205 ; Rotter- 
dam, £84 (telegraph cable). India Bombay, £74; Calcutta, £2,990 ; 
Madras, £473. Portugal—Lisbon, £50. Russia—Reval, £359 (telegraph 
paper). South Africa—Cape Town, £849; Delagoa Bay, £185; Durban, 
£138 (including £73 telegraph material) ; East Lon on, £25; Port 
Elizabeth, £656. Straits Settlements—Singapore, £10,515 (including 
£10,500 telegraph cable). Sweden —Stockholm, £89 (telegraph material). 
Total £25,432, against £9,758 in the corresponding week last year (Feb. 2 
to Feb. 8). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Accrington.—Lord Kelvin has sent in a report, in which he 
approves of the electric lighting and refuse destructor scheme, pre- 
pared for the District Council by Mr. Shoolbred. His Lordship 
strongly recommends the low-tension continuous-current system, 
and is satisfied that with the 500 volt pressure now permitted by 
the Board of Trade, the Corporation will be able to cover a much 
larger area than that proposed at present for electric lighting, and 
will be able readily to extend the work of the generating station 
to the electrical working of thetramways. Mr. Shoolbred proposed 
to commence working on the two-wire system, and when the 
demand for electricity increased, to change over to the 
three-wire system. This, says Lord Kelvin, can easily be done, 
and will lead to a perfectly satisfactory result. He thinks, how- 
ever, that when the time comes for supplying the more distant 
outlying districts it will be found that the best and most economi- 
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cal plan will be to erect a new generating station to the south, and 
to connect it by feeder mains with the network supplied by the 
first station, thus causing the two stations to work together for the 
supply of the whole area. The use of the Horsfall destructor will, 
he believes, prove a valuable economy in saving coal, even when 
the amount of refuse to be treated only suflices to keep three or 
four of the six cells in active use. In a supplementary report Lord 
Kelvin expresses approval of the drawings. 


Albury (Guildford).—As the Guildford Electricity Supply Co. 
have agreed to include the whole of Albury in their provisional 
order, the District Council have withdrawn their opposition to the 
company's application. 

Aldershot.—The District Council have decided not to part with 
their provisional order (1898), and steps are being taken to acquire 
& suitable site for electricity supply works. 


Asylum Lighting.—Messss. Hampton and Co. have secured 
the contract for the electric lighting of the Hendon Asylum of 
the Central London Sick Asylums’ Board. The installation will 
consist of a duplicate set of plant, accumulators, &c. The consult- 
ing engineers are Messrs. Owen Lucas and Pyke. 


Bangor.—The sanction of the Local Government Board for the 
borrowing of £14,150 for electric lighting purposes has been received 
by the Town Council. 


Barrow-in-Furness.—Although the regular supply of electric 
current from the electricity works at Barrow-in-Furness has not 
yet commenced, up to Dec. 31 the electricity department had 
received 54 applications for connections, representing 3,863 8 c.p. 
lamps, not including the street arc lighting, representing 396 
8 c. p. lamps. 

Battersea (London).—The plans for the electricity supply 
station building are being prepared by Mr. Stanley Peach, and as 
soon as these have been sanctioned by the London County Council 
the Vestry proposes to proceed with its electric lighting scheme 
prepared by Prof. Kennedy. 


Blackpool.—A recommendation by the Electric Lighting com- 
mittee that the borough electrical engineer (Mr. Robert C. Quin) be 
allowed to undertake consulting work on condition that he under- 
took to stay with the Corporation for three years has been referred 
to the General Purposes committee for consideration and report. 


Brighton. —The Town Council have adopted the recommendations 
of the Electric Lighting committee to lay feeder mains in the 
Kemp Town district, at an estimated cost of £7,189. 93., and also 
to appoint an assistant manager of the electricity works. 


Burslem.—A sub-committee has been appointed to collect infor- 
mation as to the advisability of establishing electricity works, with 
power to employ a consulting engineer. 


Burton-on-Trent.—The Gas and Electric Lighting committee on 
Wednesday brought up a report recommending the acceptance of 
the tender of Messrs. Edward Danks and Co., for the supply of 
three boilers, at £1,595. Councillor Austin, however, moved that 
the recommendation be referred back, on the ground that the 
tenderers were not paying the ‘‘standard rate of wages,” and after 
discussion this amendment was carried. Steps have been taken to 
construct electric tramways in the town. The surveyor has 
already inspected the Halifax tramways, and is at present engaged 
in preparing a scheme for submission to the Highways committee. 


Chester.—The Electric Light committee propose to reduce the 
price of electric current from March 25th from 5d. to 434. per 
unit. The price of current for motive power has been reduced 
from 3d. to 24d. per unit for the first 1,000 units per annum, 2d. 
for the next, 14d. for the third, and 1}d. for the fourth. 


Consular Reports.—In The Electrician for Aug. 28, 1896, we 
dealt with a communication received from the Foreign Office, in 
reply to a proposal of our own which had been placed before the 
authorities suggesting the appointment of a qualified abstractor of 
the reports which reach the Foreign Office out of the usual consular 
course. This reply was that the preparation of such information 
for use by the technical press could not be undertaken at Downing- 
street, and this was followed by the peculiar intimation that all 
information on such subjects might be obtained from the daily 
press.” A further reference was made to this subject in The 
Electrician for Oct. 9, 1896, and we are now glad to learn that Mr. 
Н. Н. Marks, М.Р. (of the Financial News) is putting a question 
in Parliament asking that the plan outlined in our columns should 
be adopted by the Foreign Office in the interests of British trade. 
The subject is one of urgent present interest, and particularly in 
relation to the electrical and allied trades, as it may be said that in 
many of the old-world cities electric light, power and traction 
enterprise is unknown, and consequently affords excellent trading 
opportunities. 

Darlington.—The Town Council have given their consent to 
the scheme for the construction of electric tramways in the 


Borough at an estimated cost of about £120,000, 


Derby.—In moving the adoption of the Electric Lighting com- 
mitee's report at last week's meeting of the Town Council, Mr. 
Butterworth announced that 10 new lamps would be fixed in the 
streets in place of defective lamps. The cost of replacing these 
lamps would be about £130, which must come out of revenue, as 
it could not be charged to capital. The Council at the same 
meeting accepted the tender of Messrs. S. Z. de Ferranti for the 
supply of a new steam alternator at £7,090. 

Devonport.—The Electric Lighting committee of the Town 
Council have decided to ask the Plymouth Corporation to state. 
their terms for supplying electric current in bulk." 

Dublin.—The Corporation have received an offer for the transfer 
of their Provisional Order and for the purchase of their electric 
lighting undertaking from a London syndicate. The matter is to 
come before the Council at the next meeting. 

Dundalk (Ireland). — The electric lighting scheme for this town 
has been revived. The syndicate, which was formed for the con- 
struction of an electric tramway between Dundalk and Blackrock, 
has re-opened negotiations with the Electric Lighting committee of 
the Town Commissioners. 


Ealing.—-At present there is an equivalent of 20,512 8 c.p. 
lamps connected to the electric light mains, and there are appli- 
cations in hand for about 1,200 additional. Superheaters are to be 
supplied with the new boilers for the electric lighting station, апа 
the four existing boilers are also to be fitted. 


Eastbourne.—The Electric Lighting committee propose to 
increase their offer for the purchase of the undertaking of the 
Electric Light Company to £83,413. The committee offer £20 
for every £10 share. There are debentures to the amount of 
£29,925 ; £3,401 would be required to repay amount over expended 
on capital account, £2,000 compensation to officers, and £4,152 for 
new machinery on order. A sum of £6,275 would be deducted for 
depreciation and reserve funds. 


Electric Lighting in South London.—The Lambeth Vestry 
has resolved to lodge a petition against the County of London Co.'s 
Bill unless the company agree to pay a rental for the wayleave for 
carrying mains through the district to other areas, and in order to 
preserve the Vestry’s right of veto as to the particular roads to be 
taken up for the purpose. Ву an agreement entered into some 
time ago the company pay the Vestry £100 per annum for way- 
leave of a line connecting the Battersea mains with those in Cam- 
berwell and a part of Streatham. 


Electric Power Scheme.—4A conference of the District Councils 
in Lancashire is to be held at Manchester on 14th inst., to consider 
the advisability-of opposing the Lancashire Electric Power Bill. 

Greenock.—At the special meeting of the Police Board, on 
Tuesday, the electric lighting scheme prepared by the electrical 
engineer (Mr. S. E. Fedden) was discussed and adopted. Par- 
ticulars of the scheme were given in a recent issue of The 
Electrician, 


Hampstead (London).—The Electric Lighting committee have 
recommended that the salary of the chief engineer (Mr. Geo. Н. 
Cottam) be increased from £450 to £550 per annum, and the 
Vestry agreed; but a proposal to increase the salaries of the 
assistant engineers to £160 was, for some reason, strongly opposed: 
We are glad to know that one member (Mr. Stone) expressed his 
surprise that men with such high technical experience, acquired 
after years of costly education, should accept these responsiblé 
positions at such low salary. An increase to £150 was agreed to, 
the remaining two assistants to receive £140 each per annum. 

High-Pressure Supply.— With reference to the proposal of the 
London Electric Supply Corporation for certain powers for the 
supply of high-pressure current, the Vestry of St. James, West- 
minster, has notified the Board of Trade that the Vestry object 
strongly to the proposed system of supply, by which transformers 
are to be installed in street boxes, and that if the proposal will 
enable the company to construct these boxes without first obtaining 
the sanction of the local authority, the Vestry would offer strenuous 
opposition. 

Glasgow.—The committee rooms and adjoining apartments of 
the City Chambers are to be wired for the electric light. 

Islington (London).—As from Jan. 1 the charge for electric 
current for street lighting has been reduced from 5d. to 34. per 
unit, and private supply will be reduced as from April 1 next, to 7d. 
per unit for first hour's consumption of the maximum supply, and 
4d. for all current consumed after the first hour. Canonbury-road 
and New North-road (to the boundary of the parish) are to be 
lighted electrically. The cost of carrying out this work has been 
estimated by the engineer (Mr. Albert Gay) at £5,200. 

From the Archway Tavern to S. Joseph's Retreat (i. e., the 
entire length of Highgate Hill) is now lighted electrically by arc 
lights, current being supplied for the first time on the 3rd inst., 
from the Vestry’s mains. A much needed improvement. 

In the financial statement for the past twelve months which has 
just been issued by the electrical engineer (Mr. Albert Gay) it is 
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stated that the gross profit for the past year amounted to £8,964, 
and, after payment of interest, sinking fund instalment, &c., there 
was a net profit of £2,206. Last year there was a loss of £318, and 
in 1896, £1,886. 
Leeds —The Adel reformatory is to be supplied with an electric 
light installation at a cost of £650. 
An additional boiler is to be put down at the electricity works. 


Leith.—In reply to a question at the Council meeting on Wed- 
nesday the convener of the Electric Lighting Committee (Bailie 
Manclark) stated that electric current would be available from that 
evening. ` | 

Light Railways —The objections to the confirmation of the 
Hanwell-Uxbridge light railway were further considered at the 
Board of Trade last week by Sir Courtenay Boyle, assisted by Mr. 
Hopwood and Sir Thomas Blomfield. Mr. Earle, on behalf of the 
Middlesex County Council, said that as the Board of Trade had 
decided that the company might carry heavy goods, the County 
Council objected that the road would be damaged, and that there 
would be danger to sume of the bridges. On behalf of some 
frontagers Mr. Moon raised an objection to the company being 
allowed to carry goods, minerals and animals to any extent. It was 
agreed that the promoters and objectors should agree on clauses to 
meet this difficulty, and submit them to the Board for confirmation. 


Lincoln.—The Town Council have adopted the recommendation 
of the electrical engineer (Mr. Vesey Bruwn) to obtain tenders for 
additional machinery at the electricity works and to extend the 
electric light cables at an estimated cost of £19,000. 


Liverpool—The Local Government Board have sanctioned a 
further loan of £44,000 for electrio lighting purposes. 


London County Oouncil.—At Tuesday's meeting a loan for 
£30,000 was granted to the Vestry of St. Pancras for electric light- 
ing purposes, and £2,560 to the Hampstead Vestry. 

It was announced that the National Telephone Co. had been 
ordered to remove the telephone wires erected over Brockwell 
Park, and that the request of the company to erect poles in the 

rk to carry telephone wires had been refused. Permission had, 

owever, been given, on certain conditions, to run a.covered wire 
along the edge of the fence on the outskirts of the park. 

On the presentation of the report of the Highways committee, 
Mr. Benn said that it had at first been thought that Parliamentary 
permission would have been necessary before any electric traction 
experiments could be carried out on the Council’s tramways on the 
south side of the Thames, but the committee now learned that, 
owing to a clavse in an Act of 1888 empowering the London Tram- 
ways Co. to experiment with mechanical traction, the Council would 
be able to proceed with such experiments or with the installation 
of electric lines at once. В" 


: Naples Tramways.—The Governmental commercial depart- 
ments of Germany and the United States must look to their laurels. 
The comments of The Electrician and other influential organs of 
pu opinion are evidently having due weight with the British 

oreign Office authorities, for we have а report from Naples by Mr. 
Consul Neville-Rolfe, which only reached the Foreign Office on 
Jan. 9, and was available in London early in February. Nor is 
this the most promising feature of the report. Mr. Neville-Rolfe 
has what few of the compilers of these documents possess—the gift 
of making his report both interesting and instructive. The case 
‚ for electric in place of horse traction is particularly well presented. 
Altogether the report (which, by the way, is for the complete year 
1898) may be taken as a model of what these reports should be. 
Mr. Neville-Rolfe states :— 

In a town во hot and во hilly as Naples, and withal so atrociously paved 
it is not wonderful that a population naturally indolent should make great 
use of the facilities provided by the tramway company, and that the 
company in return should earn very considerable dividends. One great 
difficulty has been the providing of horses of sufficient size, as the local horses 
are too small, and it will easily be understvod that imported horses suffer 
from the summer sun in a way which local horses do not. The wear 
and tear of horseflesh is consequently an item to be closely looked into 
from the dividend-earning point of view, and the Naples Tramway 


have 24 days’ holiday in the year. 


Company has accordingly been devoting its attention to the best means of 
mechanical traction available. When it is remembered that there are in 
the aggregate several miles of hills in the courae of their tracks upon which 
it i3 neceesary to add one and sometimes two horses to the pair which are 
sufficient to drag the cara on the level, and that in every case 
these relief horses must have a man with them, it will be under- 
stood what a saving would be effected by mechanical traction. The 
company seem to have decided, and a majority of the municipal 
council appear to have agreed, that of all the mechanical means 
hitherto proposed electric traction was the most practical, and it 
seemed certain that this would be adopted. But the host had to be reck- 
oned with, and the municipality seeing so good a chance of making a little 
money, proceded to propose an additional rent of 125,000fr. to the large 
sum already paid to them by the tramway company for their valuable 
monopoly. It seems strange that the company should have expressed 
itself as willing to pay this additional sum, but it appears that it із not much 
more than they are paying now in the shape of octroi or town tax levied 
upon the horse fodder at the city gates. After much fruitleas negotjation 
the matter was allowed to drop, but it bas since heen revived, and an 
agreement arrived at whereby the tramway will be wholly electric, 
and the company will be granted besides the concession for the 
omnibus traffic of the town on condition of their paying up the debt of 
100,000 lire due from the omnibus company to the town, and of employ- 
ing all the servants of that company. The system to be adopted is the 
overhead trolley, and all materials and fittings to be of equal quality with 
those used at Rome. Some of the lines will be considerably extended, 
and the new concession will be iu force until December 31, 1980. The 
payment to the town is to be 550,000 lire for the tramwaya, and 50,000 
lire for the omuibuses, besides 12 per cent. on the earnings of the 
tramcars above 3,500,000 lire. These sums are to be raised in 1926 
to 550,000 lirefor the tramways. Three years are to be allowed 
for the transformation into electric lines, and the company is bound 
to keep on its old servants, and not to employ less than 75 per cent. 
of Neapolitans, or persons brought up in Neapolitan institutions or 
schools. The cars are to run every 10 minutes, and no servant is to be 
employed for more than 12 hours, including one hour for dinner, and their 
wages are not to be lower than those they now receive. They are also to 
All fines levied upon the servants are 
to go to the benefit fund. Payments made for advertising in the cars 
are togo to the. municipality, and the company is to furnish the Syndic 
with 80 free tickets for his nominees. It would appear that the muni- 
cipality has done very well for itself. It has recovered what was 
practically a bad debt of 100,000 lire incurred by the omnibus 
company, and has added 250,000 lire to the quota paid by the tram- 
way company, to say nothing of sundry other important profits. The 
tramway compauy 1з a private Belgian concern, and no authentic report 
of ita dividends has ever been issued, but it is abundantly clear that the 
profits must have been very large to allow of their gubmitting to the pre- 
sent proposals. No sooner was the business settled than the company set 
to work with commendable alacrity, and an electric tram has been laid to 
the important suburb of Capodimonte, a locality situated on the top of a 
very steep hill, aud much frequentsd by the gentry of Naples in the 
summer season. Preparations are also being made to change the present 
steam tram on the Corso Vitorio Emmanuele into an electric one, which 
will bea great boon to the residents of this important and beautiful 
promenade. A branch line is also to be made to the Vomero to compete 
with the present wire-rope railway. The new quarter of the Vomero is 
inhabited chiefly by middle-class people, to whom a cheap transport toand 
from business is of the first necessity. All the tramways are to be electric 
witbin three years. | 
Oswestry.—The Town Council have passed a resolution in favour 
of acquiring the undertaking of the Oswestry Electric Light Co. 
Oxford Engineering Laboratory. —Prof. L. F. Vernon Harcourt 
pleads for funds for the Mallard Engineering Laboratory at Oxford, 
the resources of which, it is said, are extremely limited. 
Newcastle-upon-Tyne.—The Tramways committee are to obtain 
a, report from a consulting engineer as to the practicability of 
adopting the conduit system of traction on the local tramways. 
National Telephone Company and the Public.—The National 
Telephone Co. are publishing in pamphlet form a reprint of certain 
articles from The Times of Jan. 20, 23, and 24, which, it is said, 
“© accurately state the position of the company in its relation to the 
Government and the public.” The following table, which amplifies 
a small table published in The Electrician of Jan. 27, p. 408, is added 
to the reprint : — 


Table showing the progress of the National Telephone Company's undertaking since the amalgamation of the Companies in 1889. 


Number 


Gross 


Post Office Dividends 


: Paid-up Capital Working E 
Year ending capital. | expenditure. of lines. income. expenses. $ Royalty. and interest. Reserve. 

„ . £ salo £ s. d. £ „ d. £ ка| £ sd £ s d. 
April 30, 1800...... 2,511,583 0 | 2,589,120 8 10 26,086 380,075 3 3 157,590 1 3 30,495 15 11| 143.643 6 5 55,500 0 0 
April 50, 1891...... 2,953,246 10 | 5,050,455 6 4 38,560 431,112 11 11 | 199,485 15 8 56,581 12 4/ 160,678 4 5 95,500 0 0 
April 30, 1892......| 5,267,522 0 | 5,571,445 5 0| 47,878 463,741 5 4 | 236,252 0 5 40,259 5 8 178,249 1 8 104,627 3 6 
April 30, 1895...... 4,025,412 10 | 4,023,021 5 0| 59,031 585,590 2 11 | 511,644 10 2, 54,220 9 10 190,015 15 4,134,627 3 6 
Dec. 31, 1894* ... | 4,419,155 0 | 4,565,027 0 3! 73,353 | 1,179,333 19 8 615,307 16 8 108,899 11 11 | 364,400 18 10 260,000 0 0 
Dec. 31, 1895 ...... . 4,648,626. 0 | 4,902,952 14 5 82,095 | 819,034 14 1 | 424,164 12 8 74,674 15 1 | 246,951 5 0 | 550,650 5 5 
Dec. 31, 1896 ...... | 4,648,626 0 | 4,926,468 3 8. 94,407 870,745 18 .0 | 469,972 15 1| 79,266 18 3 | 252,416 13 10 439,255 19 0 
Dec. 31, 1897 ..... . | 5,259,479 5 | 5,587,405 8 6 | 106,188 984,556 14.11 |544,882 2 2 89,2588 16 1 271,114 14 0 510671 1 4 
Dec. 31, 1898 ...... 5,404,094 14 6, 270, 255 12 4 | 120,144 | 1,112,666 5 0 | 615,563 11 2 104,029 18 7 294,819 2 9 628,788 15 7 


* 2) months. f Exclusive of moneys expended in the purchase of lands, buildings, kc. ` + Including maintenance, renewals, repairs, rents, taxes, &c. 
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1900 Paris Exhibition and Industrial Designs.—Mr. T. 
Barclay, legal adviser to the British Chamber of Commerce in Paris, 
calls attention to the subject of the French law relating to industrial 
designs with special reference to the Paris Exhibition of 1900. A 
recent decision of the Paris Court of Appeal is to the effect that the 

-protection of industrial designs in France is dependent, not only 
upon registration, but also upon the manufacture of the product to 
which it applies upon French territory. Hitherto registration has 
been presumed to be sufficient, and it was thought that protection 
was secured to British subjects by Art. 10 of the Auglo-French 
Trade and Navigation Convention of 1882 and Art. 2 of the Indus- 
trial Property Convention of 1883. These conventions, however, 
only grant the same protection to the subjecta of contracting States 
as is possessed by native subjects. Any conditions imposed on native 
subjects must be complied with by the protected foreigner. Thus 
Sect. 54 of the British Patents Designs and Trade Marks Act, 


1883, providing that if a registered design is used in manu- 


facture іп any foreign country, and is not used in this country 
within six months of its registration in this country, the copyright 
in the design shall ce18e," applying to designs and persons without 
distinction, the French owner of a design registered in Great 
Britain would not be absolved from ‘‘ using” it in Great Britain 
by the above-mentioned conventions. The recent decision in the 
French Court is practically in the same sense as this section of the 
British Act. According to this judgment, publication abroad would 
operate as a cesser of the copyright in France unless the design is 
used in the manufacture of goods in France,.and even a French 
manufacturer would have to register his design in every district in 
which it was used. The Public Procurator appealed, and the French 
Government, since the decision, has vigorously taken up the reform 
and codification of the existing legislation on industrial designs, 
and a Bill on the subject has just been laid before the Chamber of 
Deputies, providing for the protection of foreigners. It should, 
however, not be overlooked that exhibitors are protected by the 
French law of May 23, 1868, which provides for the granting of 
certificates to native and foreign inventors for any article capable 
of being patented or registered under French patent law, and it is 
stated that this law is to be re-enacted in connection with the 
exhibition of 1900. Those interested are advised to obtain a copy 
of the January circular of the British Chambar of Commerce (Paris) 
2b, Boulevard des Italiens, Paris. 


Paignton (Devon). —The District Council have passed a recom- 
mendation of the Electric Lighting Committee in favour of obtaining 
a Provisional Order, and of opening up negotiations with a company 
for lighting the district. 


Penarth.— The District Council have declined the offer of the 
cena Electric Light Syndicate to take over the provisional 
er. l 


Perth.—The Town Council have unanimously agreed to retain 
their electric lighting powers. | 


Redditch.—The charge for electric current for private lighting has 
been fixed at 5}d. per unit, for motive power at 3d, and for p 
of worship and hotels 6d. per unit. 


South Africa.—The British and South African Export Gazette 
states that the whole of che plant for the electric lighting of 
Lourenço Marques, recently inauguratéd, was supplied by the 
Compagnie de Fives, Lille, France. It includes six 40-kilowatt 
dynamo machines, 14 miles of cables, 12 1,500 o.p. arcs and 600 
16 c.p. incandescents. The Durban Town Ceuncil have placed an 
order for an additional alternator with the Electric Construction 
Co. An order for three dynamos for Johannesburg clients has been 
received by Messrs, Davey, Paxman and Oo. through their South 
African representative, Mr. J. W. Logan. The same firm are 
supplying an additional Peache engine for the Durban installation. 
The Town Council of Uitenhage, Cape Colony, is said to have 
requested Sir Jas. Sivewright, who is now in England, to nominate 
а suitable engineer to frame and carry out a scheme for utilising 
the water power in the district for electricity supply purposes. 


Theatre and Music Hall Lighting.—The new Bedford Music 
Hall at Camden Town, London, N.W., which takes the place of 
one of the oldest-established music halls in London, was opened 
this week. The hall is fitted throughout for the electric light, the 
arrangements for which were entrusted to Messrs. Vaughan and 
Brown (Limited), the contract including the stage appliances, 
switchboards and ornamental fittings throughout, and covering the 
gas lighting, hot-water heating, fire hydrants, fire-proof curtain, 
wrought-iron work and outside canopy. In the dome of the hall a 
small motor is fixed, controlled by a change-over switch fixed on 
the stage, and so arranged that the motor can be used either for 
actuating the sliding roof or raising the fire-proof curtain. Ths 
outside of the building is lighted by means of Vanbe arc lamps run 
four ia series and fitted with automatic cut-outs and resistances 
attached to the lamps. Messrs. Vaughan and Brown inform us 
that they have recently completed the lighting, &c., of thestres and 
music halls at Hammersmith (London), Dalston (London), Preston, 


Shrewsbury, Notting Hill (London), Bradford, Brixton (London), 
and Greenwich. 

The electric light has been introduced into the Empire Theatre of 
Varieties, Bradford. The installation consists of 10 arcs and about 
900 incandescents. The work was executed by Messrs. Sax, Slatter, 
and Co., to the specification of Messrs. Owen Lucas and Pyke, 
consulting engineers. 

Ventnor (I.W.)—Progress is being made by Eimundson's Elec- 
tricity Corporation with the electric light station at Ventnor. Two 
boilers are in position awaiting the makers’ test before being 
bricked up, and two Belliss-Parker 84-kilowatt sets have been 
erected. The steam-pipes have not yet all been delivered. Some 
of the hotels and a number of shops and residences are the first 
customers of the undertaking, and a larga load will be afforded by 
the consumption hospital, a mile distant from the station. The 
system will be the three-wire at 2x 210 volts, with combination 

Doster and balancing transformer sets, Callender triple-concentric 

feeders and three-core distributors. The work of laying the mains 
is proceeding rapidly. A good prospect is bafore the electricity 
supply undertaking as the gas and water company has quarrelled 
with the local authority. We hear that the Shanklin, Sandown 
and Newport local authorities are offering no opposition to the 
applications made for provisional orders for those districts. A 
lift from the esplanade at Ventnor to the railway station and downs 
is talked of, and if this is actually erected it will in all probability 
be worked by electric power from the lighting station. 

Village Lighting. Heacham and Snettisham, two neighbouring 
villages in Norfolk, are to be lighted electrically. 

Rochdale.—Some time ago the Town Council apptied to the 
Local Government Board for sanction to borrow £39,000 for 
electric lighting purposes, but the Board have now requested the 
Council to make a canvass of the town in order to ascertain the 
number of probable electric light customers. The Gas committee 
consider this an unusal request that will lead to no definite result. 


Walsall.—The General Purposes Committee recommend the 
Town Council to purchase the tramways within the borough, with 
their electrical equipment (except the cars and power-house) if they 
can be acquired by agreement with the South Staffordshire Tram- 
ways Oo. on reasonable terms, and to grant a lease of the lines to 
а company fora term not exceeding 21 years. 


Whitby.—The District Council have instructed Mr. W. Н. 
Preece to prepare an electric lighting scheme for the district, at a 
fee of 50 guineas. In а preliminary report Mr. Preece recommends 
the council to retain the electric lighting powers and to start by 
putting dowa plant capable of supplying current to the equivalent 
of 5,000 8 c.p. lamps. І 


Workhouse Lighting.—The Hampstead (London) Guardians 
have resolved to obtain electric current from the Vestry’s mains for 
the electric lighting of the workhouse. 


Worthing.—There is every рот that this popular watering- 
lace will shortly be provided with electricity generating works. 
Phe Town Council on Tuesday considered the report presented by 
& committee appointed to consider the question, and also reports 
from their engineers (Messrs. Burstall and Monkhouse) as to the 
cosb of adapting the existing gas columns for public incandescent 
electric lighting or the substitution of new columns, and the cost of 
laying electric mains for the public lighting only. The report of the 
Committee recommends that the area should embrace the whole of 
the streets now lighted by gas, and that the maximum charge to 
private consumers should be 6d., and for public lighting 2d. per 
unit. A proposal to provide a refuse destructor in connection 
with the electricity works was rejected. The Council were 
recommended to authorise the completion of the preliminary 
lans and information preparatory to application being made 
for a loan of £35,000. The probable site for the station 
will be the disused waterworks in the centre of the town, 
which are the property of the Corporation. Councillor 
Ovenden (chairman of the committee) strongly urged the adoption 
of the recommendations. Ald. Linfield objected to the ares 
roposed, and preferred that recommended by Prof. A. B. W. 
ennedy, which included about nine miles of streets and embraced 
the whole of the borough that could be looked upon as a productive 
area. Tho length of streets lighted by gas was about 30 miles and 
to attempt to cover so large an unproductive area would be making 
a huge mistake commercially. Ald. Piper said the town must 
be better lighted than it was, and so must be lighted electrically. 
Councillor Ovenden reminded the Council that at Portsmouth the 
Corporation was successfully competing with gas at 2a. 61. а 1,000ft , 
while they at Worthing would have to compete with gas at 3s. 6d. 
а 1,000ft. It was decided eventually to refer the entire question 
to a committee of the whole Council. 


Wrerham.— Mr. W. Н. Trentham has been instructed to prepare 
а report on the advisability of erecting combined electric lighting 
and refuse destructor works, and also on the question of electr 
tram ways. 
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PATENT RECORD. 


— — . 

A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered. Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. | 
NoTE.—ThAe Specifications of Applications for Patents are not open to 
publio inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk із suffxed. 
January 23, 1899. 

1,487. A. Davipson. Sheffield. Improvements in electric light wire 
casing. 

1,405. P. Jonny. Bristol Apparatus for heating by electricity. 

1,502. W. Н. DERRIMAN and W. E. Puitrrow. Huddersfield. Improve- 
ments in electric igniters and vaporisers for internal combustion 
engines. 

1,513. Е. PLAYER ара P. Ногмез, London. Improvements in electrical 
inaulating cement. 

1,522. Е. O'CoxNoR Prince. London. 
electric motora. 

1,526. G. W. WALKER. London. Improvements in or relating to electric 

1,529. 

1,553. 


meter?. 
1,554. 


Improvements in dynamos and 


Е. H. NALDER, E. THOMPSON and R. Е. Curtis. London. Improve- 
ments in electric measuring instruments. 

W. M. McDovucaLL. London. Improvements in secondary or 
stcrage batteries. 
W. M. McDoucaarL. London. 
of secondary battery plates. 


January 24, 1899. 

G. Howson and W. Barnes, Junr. Sheffield. Improvements in 
adjustable flexible metalic supports or arms for electric lights. 

К. BAlRD. Glasgow. Improvements in trolley connections for 
ane electric power from overhead wires to tram cars and 
the like. 

J. Metzger, Е. HAFFNER and M. Koch. Combined 
electric arc lamps and fans.* 

January 25, 1899. 

S. P. THoMPsoN and M. WaLKER. London. 
electric traction system. 

p LE and B. KELLERMANN. London. 
shoe. 


Improvements in the manufacture 


1,598. 


1,620. 
1,683. London. 


1,765. 
1,774. 


A surface contact 
Electric boot or 


January 26, 1899. 

Н. BouLANGE and E. Frecnac. Improvements in electrical 
weaving frames or looms.* 

Н. Hirst and I. V. ZEALANDER. London. 
bonds for electric traction systems. 

Н. Hirst апа W. Mgap. London. Improvementein switches for 
starting and controlling electric motora. 

Г. FREDLER and E. Jacket. London. Improved method of 
solidifying the contents of electric accumulators by chemical 
means. 

К. N. Tweepy. Improvements in and relating to collectors for 
trolleys for electric tramways and the like. 

L. CHAMPAGNE. London. Improvements in the manufacture of 
plates for secondary batteries. 

F. BRAUN. London. Electric telegraphy by means of condensers 
and induction coils. 

F. BRAUN. London. 
surfaces. 


1,810. 
1,834. 
1,855. 
. 1,839, 


Improvements іп rail 


1,841. 
1,844. 
1,86?. 


1,865. Wireless electric transmission of signals over 


SPECIFICATIONS PUBLISHED. 


Norts.—All Specifications can now be obtained at the uniform price of 

8d. each. 
1898. 
. Плут and THomas-Davigs. Electric arc lamps. 
. NISBETT. Electric maine. 
. GRAHAM. Telephone transmitters. 
. VONDER PorPENBURG. Galvanic battery. 
. CRUDGINGTON, Electric arc lamps. 
- JAMIESON and TROTTER. Steering torpedoes electrically. 
. Heap. Electrical measuring instruments. 
. PASQUET. Suspension devices for electric and other lamps. 
4,046. BLACKBURN, Spence and Moors. Distribution of electricity on 
the three-wire system, with the neutral wire at earth potential. 


4,075. Maxim. Methods and apparatus for electro-thermally treating 
materiale, more particularly for the manufacture of calcium 
carbide and other carbides, and the reduction of ores. 

4,678. Hearson. Insulation of wire for electrical purposes. 

4,819. ELEcTRIC Керостіом Co, Limiten (Gibbs). Method of electrically 
heating materials in closed chambers and apparatus for that 
purpose. | 

5,155. Huisman and Gover. Electric lamp fittings. 

9,105. GREENFIELD. Apparatus to be used in connection with the electro- 


deposition of metals. 
. MuscHamp, Apparatus for electrically signalling on rail ways. 


14,614. LAARMANN and Brockett. Electric energy meters for alternating 
currents. 
18,475. Mitts (Edison). Electric meters. 


COMPANIES’ MEETINGS AND REPORTS. 
Anglo-American Telegraph Co. (Limited). 


The ordinary general meeting of the proprietora of this Company was 
held on the 3rd inst., under the presidency of Mr. Francis A. BEVAN. 
The SECRETARY (Mr. Т. Н. Wells) having read the notice calling the 


meetin 
The 


B» 

CHAIRMAN, in moving the adoption of the report and the pay- 
ment of the divdends therein recommended, said : Coniparing the figures of 
the past six months with those of the December balf of 1897, I find that there 
has been an increase in the receipts of no less than £14,418, the total 
receipts haviog been £190,520 against £176,102. But in addition to this 
increase in the traffic receipts we have also earned during the past half- 
year £3,800 by letting out the “ Minia,” and besides this we brought for- 
ward a balance of £17,580. We have, therefore, a gross amount to deal 
with of £212,493 against last year £187,832. I am sure that you will 
regard these figures as most satisfactory. When the traffic grows the 
expences must also to some extent advance. I find that the increase in 
the working expenses has been £2,229 compared with those of the cor- 
responding period of 1897, and that the cost of repairs of cables has 
also shown a rise of £2,668. Altogether there has been an increase in 
the expenses of £5,032, and deducting this from the gross increase of 
£15,558 in the receipts, we show an increase of £10,555. I think that 
the “Minia” was out on repairs for more than 200 days, compared with 
157 during the previous year, but none of the repairs bave been of any 
real consequence. There are always small repairs in the shorter cables, 
and our ship is pretty well employed either by ourselves or by our friends. 
The renewal fund has increased during the past year by £59,700, of which 
£24,000 has been taken out of revenue—a course which we agreed to; 
£21,400 has come from interest, and we have realised some of our secu- 
rities, which seemed to show a very handsome profit, on which we made a 
gain of £14,300. ‘The increase of the renewal fund has, therefore, been in 
round figures £60,000 in the past year, and I think that that is a very 
satisfactory circumstance. Your Board rejoice to say that the renewal 
fund is gradually attaining a very substantial amount, but we are convinced 
as much as ever that it is the right policy to pursue—for the present, at 
all events—to go on increasing this fund. The result of our larger receipts 
is that we are able to-day to give the deferred stockholdeis a dividend, and 
tbe Board heartily congratulate them on at last arriving at this most 
desired object. We are able to-day, after paying our preferred stock- 
holders their 6 per cent., to give the Ordinary stockholders £3. 9s. per cent. 
for the year, and the Deferred stockholders 183. per cent. But I would 
int out that of the amount required for this purpose no less than 
£17,558 has been derived from the earnings of the “Minia” during 
the past year, and those earnings represent a very precarious and 
uncertain item. It is only right that I should point out this, because 
if we had not had this windfall we should not have given the 
Deferred stockholders this substantial dividend. Оп the other hand, 
there is something which appears to the Directors as certain, and that 
is the very steady aud substantial progress of the Company's receipts 
in the past few years. І am, therefore, not without hope, if business 
continues as it has begun, that we shall be able to give the Deferred 
stockholders something at the end of this year. Our receipts - not our net 
earnings, but our receipts from all sources—have increased in the last five 
years in a very gratifying manner. In 1894 they were £282,000, in 1895 
£306,000, in 1896 £324,000, in 1897 £345,000, and in 1898 £390,000, 
showing, a3 I have said, a very steady and substantial increase, It seems, 
therefore, pretty clear that we shall be able, if we go on increasing this 
year in anything like the same proportion, to be able to again pay some- 
thing to the Deferred stockholders. I am glad to be able to say that we 
have begun this year very well, and the gross receipts of the pool, of which 
our Company gets 55 per cent., amounted to £5,000 more last month than 
they were in January, 1898. I regret that the Directors have had tbis 
time to omit the statement in their report which has almost always been 
ia it, that all our cables are in good working order. The 1874 
cable is, however, broken down, but there will be no difficulty 
in repairing it. There is one other subject to which allusion has been made 
by the Chairman of the Direct United States Cable Co. I refer to the 
threatened or proposed German eable. You are probably aware that the 
arrangement, which has now been in operation for many years, by which 
this Company carried the German traffic, will expire at the end of this year, 
and the German Post Office have given us notice that from the end of this 
year we shall be no longer asked to carry their messages. This, of course, 
means that they are going to make arrangements to lay a cable for them- 
selves. The Directors of this Company have had a great deal of negotiation 
with the Germau Post Office authorities, and we have endeavoured in every 
way we could think of to make some arrangement with them by wbich the 
laying of this cable might be avoided ; but I regret to say that all 
our efforts have hitherto been unavailing. There has been no com- 
plaint against the Company—there has not been any hitch in our mutual 
arrangements, but they seem to think that they ought to have a cable of 
their own. Weare not aware that the capital necesaary for layiog this 
cable has been subscribed, or that any cable has heen ordered ; but they 
may have made arrangements which we are not aware of. What I wish to 
emphasise is that if this cable is laid it will not be necessary for the traffic. 


Ithink that the Cbairman of the Direct United States Cable Co. rather 


conveyed the impression —I do not know that he meant to do so—that the 
cables are pretty full, but I am inclined to take the view that we could 
carry a great deal more traffic than we do at present. If the Germans are 
to make any profit on their cable it must be through their having a sub- 
stantial guarantee from their Government. I do not think, however, con- 
sidering all the circumstances in connection with this question, that we 
need be too much alarmed. 
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The DEPUTY-CHAIRMAN (Sir Gerald Fitzgerald) seconded the motion. 

Sir JOHN SWINBURNE called attention to the expenses, which he 
regarded as heavy. He alao desired to know the position of the French 
litigation. 

Mr. JOHN GLOVER held that more consideration ought to be skown 
to the holders of the Deferred stock now that the renewal fund stocd at 
the substantial amount to which it had been increased. 

Mr. FAIRBANK stated that some days before the report was issued 
there was an official announcement of what the dividend would be, but 
many days before that announcement was made it was known on the 
market. He should like to know how it was that such information 
leaked out. 

Mr. JOHN NEWTON said he thought that the stability of the Com- 
pany would be interfered with if & less amount were put to reserve than 
the Directors thought necessary. 

The CHAIRMAN, in reply, submitted that their expenditure was 
exceedingly smallin relation to the amount of work done. In 1894 the 
percentage of their expenses and renewal fund to their total receipts of 
£282,000 was 48 per cent. Mr. Carson then assumed the management, 
and the percentage of expenses had fallen year by year since, the percent- 
age last year being only 38:12 per cent. He held that they were conduct- 
ing the business as economically as it was possible to do consistently with 
efficiency. With regard to Mr. Glover's remarks, the Directors had to look 
to the interests of the Company as a whole. Their cables were getting 
older every year, and he thought, with regard to the renewal fund, that 
they ought to be in the strongest possible position in view of the wearing 
out of their cables. He did not believe that the Stock Exchange— which, 
however, made forecasts—obtained ару information from the office of the 
Company as to the dividend. 

The SOLICITOR (Mr. Chapman) explained the position in which the 
French litigation stood. | 

The motion was then carried unanimously, and the proceedings 
termivated. 


St. James’ and Pall Mall Electric Light Co. (Limited) 


The ordinary general meeting of this Company was held on Tuesday, at 
the offices, Carnaby-street Central Station, Golden-square, W., Mr. 
Eustace J. A. BALFOUR (Chairman) presiding. 

The GENERAL-MANAGER AND SECRETARY (Mr. F. J. Walker) 
real the notice calling the meeting, and the report of the Directors was 
taken as read. 

The CHAIRMAN, in moving the adoption of the report and accounts, said: 
Since I had the pleasure of seeing you here at the commencement of last 
year the business of the Company has been carried on in a satisfactory 
manner, and I am in a position to congratulate the shareholders on the 
continued success of their undertaking. The extensions at Carnaby-street 
station have been completed and equipped with machinery of the most 
modern ty pe, and the station is now in full working order, with a plant of 
4.500 н.р. Mason's Yard station, which was remodelled and fitted with 
new engines to overcome the difficulties which we experienced from vibra. 
tion, caused by the older type, have been running throughout the year, in 
conjunction with the Carnaby-street station with its full plant of 1,500н.р., 
and there is no further cause for complaint. In the course of the year 
we have added a total of 12,026 lamps to our service, amounting to an 
increase of 13 per cent., and we have now connected a number of 142,853. 
Fresh orders are coming in daily, including several large consumers, and 
there is every reason to suppose that the business will continue to expand 
in the eame steady manner as it has done in the preceding years. 
A further reduction has been effected in the working costs, and it is notice- 
able that, in spite of the serious and prolonged strike in the Welsh coal 
trade, the actual cost of coal per unit of electricity sold, which was already 
the lowest figure for any metropolitan undertaking, has be»n slightly 
reduced, and I may add that we were amongst the two Companies against 
wbich no complaint was made in the matter of smoke. As I informed you 
last year, the Directors had acquired a freehold site on which they pro- 
posed to deal with all future extensions ; and to secure the economy which 
would be obtained from a large output, and to lessen the burden on the 
Company of initiating so large an ündertaking, they arranged by agreement 
with the Westminster Electric Supply Corporation, whose business and 
requirements are altogether similar to our own, to promote a Bill under 
the title of the Central Electric Supply Co. (Limited), to erect the joint 
stations for the supply cf electricity in bulk to our respective districts, aud to 
share expenses. Unfortunately, this Bill was opposed in the last session 
of Parliament by the Great Central Railway Co., who succeeded in getting 
compulsory powers over our land for their own purpo:es, thus delaying 
this Company by a whole year, time which could ill be spared. A fresh 
Bill has been drafted for the ensuing session of Parliament, and а suitable 
plot of land has been scheduled for compulsory purchase, and in view of 
the favourable decision of the Joint Committee of Parliament, which had 
under consideration last year the granting of additional facilities to elec- 
tric supply undertakings, there is reasonable prospect that the scheme will 
be carried through to a successful issue. The Central Electric Supply Co., 
which will be controlled by the joint boards of the St. James's and West- 
minster Companies, and placed under the same management and technical 
staff, will be financed by the two companies, and will be able to supply 
all their future requirements in the mo:t economical mauner. The 
result of the delay, however, has compelled the Directors of this 
Company to take steps to meet the immediate growth of their 
business. The present plant, as I stated last year, will suffice for 
our requirements for another winter season, for another winter season 
only, so tbat it is imperative that provision be made with fur- 
their extensions for the winter of 1900. The Directors, therefore, 
are proceeding by Bill in the ensuing session of Parliament to acquire, by 
compulsory purchase, certain property at the back of Carnaby-street 


station, and they propose to extend their existing premises and to put 
down sufficient plant to enable them to meet all requirements until supply 
can be assured from the new central station. Provision will also be made 
for the necessary transforming plant for utilising the high-pressure current 
so transmitted, and you will be asked, at the conclusion of this meeting, to 
confirm a resolution approving a Bill for this purpose. Out of the profits of 
the year the Directors propose a dividend of 124 per cent., with a further 
bonus amounting to 2 per cent. In accordance with the policy I foreshadowed 
to you in my speech of last year, when I pointed out that the dividend of 
14} рег cent. was in a way fictitious, a full division being compelled by 
the founders’ rights under the Articles of Association. Happily for the 
Company these rights have now been extinguished by purchase, and the 
Directors are in a position to shape their policy in such a manner as 
will best safeguard the interests of the Company, and secure a steady 
return to their shareholders. Referring to the capital account, as set forth 
in the report, you will note that the founders' rights have been practically 
extinguished by the issue to the founder shareholders of 12,000 Ordinary 
shares at par. The founders’ shares are now held by me in trust for the 
Company, and will shortly be tecbnically, as well as practically, extin- 
guished, by final application to the Court. Our Ordinary capital will then 
stand at £160,000, and in view of the increased expenditure on works in 
connection with the Bills to which I have referred, the Directors propose: 
to round off the Ordinary share capital by the issue of the remaining 8,020 
shares at à premium, and at the same time they have deemed it advisable: 
to pay off the £50,000 Four per Cent. Debenture stock, so that at the 
commencement of next year the capital of the Company will consist of 
£200,000 Ordinary and £100,000 Preference share capital, and the Com- 
pany will then have clean borrowing powers to the extent of half its capital 
issue to deal with the expenses referred to. 'The premium on the issue of 
the 8,020 Ordinary shares will be placed, as on a previous occasion, to 
reserve, where it will considerably strengthen the position of the Company 
and enable us to place our loan capital to the best advantage. These shares, 
in accordance with the Articles of Association, will be issued pro rata to 
the sbareholdera, and although I am not in a position at present to fix the 
price at which the issue will be made, I may state that it is the intention 
of the Directors to base this price on combining the policy of building up 
а reserve with giving an adequate profit to the shareholdere. Iam sorry 
to say that on this question the Directors are in disagreement with certain 
large sbareholders, who, until recently, represented the interests of 
the founder shareholders, and they have been compelled, in & circular 
dated January 5186, to lay their views before the shareholders generally 
and to seek their support to the line of policy to which 
have referred. In reply to this, two circulars have been issueg 
and signed by the shareholders to whom I have referred as bein 
in opposition to the Board, and iu their second circular they stat 
that, whilst having no objection to the formation of proper reserves, they 
are of opinion that these should be provided out of revenue. In dealing 
with this question the first thing I wish to point out is that the Directora 
are not departing from the settled policy of many years, a policy which has 
been repeatedly approved by the bulk of the shareholders. Were this 
policy to be reversed it would seem impossible to justify the action of past 
yeara, especially in reference to the exchange of ordinary shares for found- 
ers’ shares. It should aleo be borne in mind that many precious years have : 
been wasted by our previous inability to form such a reserve, owing to the 
legal position of the founders’ shareholdere, But, if the Directors wish to 
abide by this policy year by year, there are special reasons why, at the 
present moment, it should be adhered to. I have already pointed out the. 
immediate necessity of two very large extensions requiring us to go to Parlia- 
ment forcompulsory powers of purchase. It would be a very strong argument, 
in the hands of counsel actiug for the opposition to these Bills, to say, Here 
is а public company working under a Provisional Order, with only a 335 
yeara’ unexpired term of existence, which is actually seeking powers of 
compulsory purchase of land, while in addition to paying a dividend of 144 
per cent., it is, out of its capital, distributing а further bonus of some 30 
to 40 per cent. in addition, without putting by a single penny to reserve.” 
That, I say, would be a very strong pvint for counsel to make, and I 
confess, if I were a member of such a committee, that I should hesitate 
very much before voting in favour of the preamble of such а Bill. In this 
connection I may note that gas companies are required by the Standing 
Orders of Parliament to sell new shares by auction to the highest bidders. 
But there is still another reason why the course proposed to us by this 
minority of the shareholders is at this moment especially unadvisable, We 
are undoubtedly on theeve of seeing inventions introduced in electric lighting 
which will very much reduce its cost. It is difficult to prophecy what exact 
effect this will have upon this Company, but it may be that it will produce 
an increased demand, so great and ғо sudden, that we shall have the utmost 
difficulty in meeting it. In that case the question of raising fresh capital 
very rapidly may arise, and our borrowing powers under the present scheme 
being untouched, we should be able to meet these circumstances by 
raising money &t & comparatively low rate of interest. One further 
matter I wish to allude to, namely, the fact that we have reduced our. 
scale of charges. I believe thie, in view of our applying to Parliament for 
compulsory powers, and in view of other important considerations, to be a 
wise and politic decision. We must never forget that we are a public and not 
& private company. The local authority, and I would remind you that local 
authorities are about to be greatly strengthened, can bring the matter of 
charges before the Board of Trade. During last session, when certain 
electric light companies applied for compulsory power over land, the Lord 
Chairman's Committee of the House of Lords suggested whether, if electric 
light companies applied for such powers, they ought not to be put under 
Parliamentary conditions as to their capital, &c., and I feel sure that any 
complaints of excessive profits would be seriously taken into consideration 
by any Parliamentary Committee in considering our Bills. Therefore, let 
me say that, although the Board are always sorry to difter from any section 
of their shareholders, they feel bound, in this case, to adhere to [their 
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policy, and I am glad to say that they are supported by a majority of the 
proxies. In conclusion, there is one matter to which I must allude, and 
tbat is the death of our late Director and colleague, Mr. Latimer Clark, 
F.R.S., vice-chairman of the Company, who died in October last. Mr. Clark 
had been associated with this Company from the commencement, and his 
professional knowledge, coupled with the keen interest he took in all 
matters affecting the welfare of this company, was of great service to us ia 
pioneering such a new undertaking. His services to us were invaluable, 
and many of us feel his loss personally very keenly. The Directors have 
nominated Mr. Marlborough Pryor to the vacant seat on the Board, and I 
think the shareholders may be congratulated on securing the services of 
Mr. Pryor, who has a very wide experience of commercial administration as 
well as broad scientific knowledge. In accordance with the articles of associa- 
tion, Mr. Pryor retires at this meeting, and offers himself for re-election. 

Sir JOHN Н. MORRIS, K. C. S. I., seconded the resolution. 

Mr. E. P. S. REED moved an amendment asking that the 8,020 ordinary 
shares which the Directors proposed to issue at a premium should, instead, 
be issued to the shareholders at par. 

The CHAIRMAN ruled that the amendment was not in order. 

Mr REED then moved “ That the report and accounts be not adopted." 
He said that in the absence of any information as to the premium at which 
the shares were to be iesued it might reasonably be assumed that it would 
be a substantial one of say, £6 to £8 a share, which would make the issue 
price of the shares about £12 each. The shareholders were, therefore, 
invited to put their hands in their pockets for the purpose of establishing 
a capital reserve fund. It seemed to him and to those whom he repre- 
sented that it was unfair to call upon the shareholders to subscribe a heavy 
premium on a new issue of shares, the benefit of which would be solely for 
those who came after them. 

Mr. D. HUTTON remerked that it was во clearly evident that it would 
be more profitable for the shareholders to receive the new shares at a 
premium, than to psy a large premium for them, that one turned with a 
little anxiety to see the reason why the Board had decided to charge a 
premium on the shares. They were to pay a large premium, and create a 
fund which was to be kept for 50 or 35 years, and then to be repaid to 
them under the name of redemption of capital—that meant that they 
would have redeemed their capital out of their own pockets. He hardly 
needed to point out that they might begin at once by keeping the money 
in their pockets, which would be far better than to redeem it at the end of 
the specified period. 

Mr. STRATTON BOULNOIS remarked that it was within the power 
of any shareholder to make his own redemption fund out of his dividend. 
There were those who thought that it would be useless to create a reserve 
fund, in connection with the Company, because, at the end of 33 years, the 
arbitrator would take that into consideration and the money would be 
mopped up by the Vestry which acquired the Company’s business. What 
would happen in 35 years concerned him very little indeed, but it did 
concern him that the shares should be issued at such a price, namely, at 

r, that he would receive a handsome dividend in the meantime, which 

e could spend or out of which he could create a reserve fund, if he 
thought fit. | 

Mr. С. FOSTER said he was a ratepayer in the parish of St. James’s, 
and he could assure them that the ratepayers would watch with consider- 
able interest the accumulation of the proposed reserve fund. By so much 
as the reserve fund amounted to iu $$ years, by so much less would the 
ratepayers have to pay for the business of this Company when they took 
it over. 


Mr. FRY appealed to the Chairman to alter his ruling and accept the 


amendment originally moved by Mr. Reed. He thought it would be much 
more convenient that the discussion should proceed on the lines of that 
amendment, especially as they were advised that that was the proper way 
to meet this question. 

The CHAIRMAN said he very much regretted that he could not alter 
his ruling. | 

Mr. BOURN appealed to the Chairman to stop the discussion by giving 
the shareholders a frank answer as to the premium at which the shares 
would be issued. If the Directors were willing to restrict the proposed 
premium t> a small amount, however,’ it was probable that the share- 
holdera would not very much object. | 

Mr. W. HOLDER then moved, ‘‘ That the report, with the exception of 
paragraph 5, be adopted.“ 

The CHAIRMAN ruled that this amendment also was out of order. 

The SOLICITOR (Mr. Sydney Morse) said that the section of the report 
which it was proposed to omit was an inoperative section, and, therefore, 
the amendment was not a proper one, having regard to the articles of 
association. 

Mr. REED suggested that the Board should themselves frame an 
amendment which would meet the views of the shareholders he represented. 

Mr. WALTER LEAF (a Director) said he thought it was the practics in 
all companies that the report of the Directora mvst be accepted or rejected 
as a whole. : | 

Mr. REED contested this point, and said that nothing in the articles of 
association would bear out Mr. Leaf's contention. 

Mr. HOLDER did not think it was wise to discuss the point any 
further. Having, hiinself, a considerable knowledge of municipal matters 
he might, however, just say that when any objection was raised to the 
minutes it was the usual practice to move that they should be adopted 
with the exception of the portion objected to. The point, however, 
which they had to consider was whether they should issue the extra 
8,020 shares at par or at a premium. It would be an excellent thing for 
the founders’ shareholdera, and it would be ав admirable thing for the 
original £5 sbareholdera if the new shares were issued at a premium, but 
it would be а most unfair thing to those shareholders who had bought 
their shares in the market at the price of 17 or thereabouts. The founders 
had received an immense amount of money for their shares, and he quite 
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agreed that the Company did wisely in buying out their interests at the 
time, although, at the present time, they were not worth a quarter of the 
money paid for them under the altered Parliamentary conditions. If a 
decision were come to to put the premium on the new issue into the general 
funds of the Company, those founders shareholders would, in 35 years’ 
time, participate equally with the other shareholders, even with those who 
bad paid upwards of 174 for their shares. He thought that the Directora 
should give those shareholdera who bad acquired their holdinga at a high 
price, the chance of making something out of the new issue. The Chair- 
man had said that Parliament would takea certain view of the matter, and 
that if the new shares were issued at par, he would hesitate, if a member 
of the Committee, before passing the preamble of the Company's Bill. It 
was his (the speaker’s) opinion, however, that Parliament and counsel were 
sharp enough, whether the money was putinto the shareholders’ pockets 
or into the general funds of the Company, to regard the matter as being 
exactly on the same basis. It was really on all-fours whether the Com- 
pany took the money and spent it, or whether the shareholders had it 
given to them as a bonus. It depended very much on the temper of the 
day in a few years’ time what they would get for their concern, and, 
therefore, in his opinion, it would be wise to make money while they 
had the chance. If these 8,000 odd shares were Lought it would be 
seen that they were worth, at £5 each, £40,002. If they were put 
on the market at 174 they would get roughly £136,000 for them. 
There was an immense difference there, and the question was whether 
it should go to the Company or to the shareholders? They would be unable 
to get anything on account of. goodwill at the end of 53 yeara, and he 
would point out that, when the valuer went over their business, what he 
would want to know would be how many £5 shareholders they had. The 
valuer would not ask what was the capital which they had expended, 
because there would be во many items of deterioration, but he would want 
toknow how many £5 shares they had issued in order to arrive at the 
basis of arbitration. He (the speaker) could assure them that in making 
these remarks he had no antagonism to the Company. He should not 
like to sit down without thanking their engineer, Mr. Dobson, fur what he 
had done for the Company. It was only by following on the lines of this 
Company that he had been able to bring his own municipal undertaking to a 
success, He had tested almost every electrical institution in the kingdom 
before adopting thia Company as his guide, and he was not sp: aking out 
of any friendship when he said that there was no finer engineer than Mr. 
Dobson in the country. Whether the new shares were issued at a premium 
or not, he had no doubt that the Company would continue to bea success, 
and he should also like to thank the Board for their services, and he trusted 
that, in coming to their decision on the question now before them, some 
consideration would be had for the purchasers of the shares at a heavy price. 

Mr. LEAF thought that if the shareholders would listen to him a 
minute or two he would be able to sweep away a large amount of mis- 
apprehension. It seemed to have been taken for granted that the Board 
intended to invest the accumulated reserve fund at 22 рег cent. He did 
not know what ground there was for that supposition. So far as he was 
acquainted with the intentions of the Board,it wàs proposed to put it 
into the business, and use it in that way; therefore, all that had been said 
about accumulating the fund for posterity vanished at once. 

Mr. REED remarked that Mr. Leaf could scarcely remember the speech 
of the Chairman last year, and from which he had quoted. The Chairman 
then spoke of the property as a Jeasehold one, and poiuted out how 
desirable it was, in view of the redemption in 1932, that a capital redemp- 
tion fund should be formed. 

A SHAREHOLDER said that he would like to point out that the 
capital reserve fund had not previoualy been put into the business, but 
into Cape Three per Cents. 

Mr. LEAF, continuing, s‘ated that the words used by the Chairman 
were, “ We shall then be at liberty to provide a proper reserve fund, which 
will render the credit and dividends of the Company more stable." Ona 
previous occasion the Board did, no doubt, put the reserve fund into a 
certain security, but he did not know that they were bound by the action 
of the Board on that occasion. "Those investments were pledged to the 
debenture holders, but now they were free, and he wished it to be under- 
stood that the Board claimed a free hand in regard to that reserve fund. 
There were many purposes to which it could be applied. Supposing they 
had a bad accident or fire at their station. 

A SHAREHOLDER: I suppose we are insured ? 

Mr. LEAF said that he would put it in another way. They had had what 
might have been two very serious accidents. Partly by good luck and partly 
owing to the ability of their engineering staff no particular harm was done, 
but there had been the possibility of a serious state of things, and in a case 
like that they wanted a large reserve fund oa which they would be at 
liberty to draw at once. Before very long they would have to reissue deben- 
tures, at a better rate he hoped, than the expensive debentures which they 
had paid off. What an advantage it would then be to them to havea large 
reserve at their back. He believed it would be worth to them something 
like 4 per cent. per annum in the rate of interest. After all, the 
Directors were not only human beings, but also large shareholders, 
and they would be very pleasel, and it would be very nice for them 
to sit round the Board table and put some thousands of pounds into 
their pockets and their friends' pockets, and also make things agree- 
able to the shareholders generally by deciding to issue the shares at 
par. But as they did not take that course the shareholders must believe 
that the Directors were disinterested, and had grave convictions as to the 
desirability, in the interest of the Company, of doing what they proposed 
to do. Another question he would like to touch on was that of com- 
petition. They could not, in their case, neglect competition. They had 
no monopoly ; on the contrary, they had keen and active antagonists. 
They had the Board of Trade and the local authorities with certain vague, 
undefined powers of reducing their method of charging. They had to 
consider, too, what was even more important—public opinion, especially 
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that form of public opinion which was concentrated in their own 
customers. The Board had, therefore, thought it advisable to reduce the 
rates of charge, and they were not the only company who were doing во. 
The Westminster Company were making a reduction. The Directors 
had been asked to name the issue price. How could they до ғо? They 
did not yet know when the issue would be made, and the premium 
would have to be fixed in accordance with the market price of the shares 
at the time the issue was made—perhaps three, five, or twelve months 
hence. He could say, however, that the Board meant to give the share- 
holders a substantial turn of profit, but more than that he could not say. 

Mr. FRY said he could not agree as to the continuity of the policy of the 
Board. As to possible competition, they knew that the London Electric Supply 
Co. was the only company which could compete with them. This Com- 
pany had met with competition in the past from that company, for in the 
year 1893, the Chairman, in regretting the falling off in the revenue, 
showed that the principal reason for it was that the London Electric Supply 
Co. had cut the rates. He understood that subsequently an agreement 
was made between the companies that nothing further in that direction 
should take place. What was the position at the present time? This 
Company had again lowered their rates. So far ashecould make out from 
friends of his interested in the London Company, this Company had taken 
them rather by surprise. ‘Supposing the London Company retaliated, and 
reduced their rates, where would this Company be? They would then 
have to enter on a war of rates, which could not fail to be detrimental to 
the interests of the shareholders. He maintained that a more continuons 
policy was what the shareholders looked to the Directora to carry out. 

The CHAIRMAN : As a matter of fact, the London Company has been 
for шару months trying to undersell us. I think we will now vote on the 
resolution. The amendment is, of course, a direct negative, во that to 
vote against the resolution will be the same as to vote for the amendment. 

On a show of hands the resolution was declared carried by 26 to 21. 

Mr. Walter Leaf and Mr. Marlborough Pryor having been re-elected 
Directcra, and Messrs. Deloitte, Dever, Griffiths and Co. re-appointed 
auditors, a hearty vote of thanks to the Chairman terminated the meeting. 

Au extraordinary general meeting was then held for confirming a 
resolution passed on January 19th, rearranging the capital of the Com- 

оу. This was agreed to unanimously. 

A further extraordinary meeting was held to confirm the resolution 
sanctioning the introduction of a Bill into Parliament giving the Company 
power to acquire lands. &c. 

This was also carried unanimously, and the proceedings terminated. 


Waterloo and City Railway Co. 


The tenth half-yearly meeting of the proprietors was held yesterday at 
Waterloo Station, London, Mr. WyNpHaAM S. PorTaL (Chairman of the 
Board) presiding. 

The SECRETARY (Mr. Godfrey Knight) having read the notice calling 
the meeting, 

The CHAIRMAN said that he bad to congratulate them on the com- 
pletion and opening of the line. The value of the undertaking was not 
to be measured by its length of only 14 miles, but by its importance to 
them, as the owners, and to the London and South Western Railway 
Co. as the workers of it ; and aleo to the travelling public. As regarded 
the initial difficulties which had been experienced in working the 
railway he said that there was every reason to believe that they were not 
only being overcome, but that they would prove useful object lessons to 
the werking company and to themselves, and would tend to their mutual 
advantage in the near future. The City terminus subways and connect- 
ing approaches were being proceeded with by the Central London Railway 
Co., and would, it was hoped, be completed by the end of the current year. 
It was estimated that their further capital outlay would amount to about 
£52,000. Should this estimate turn out to be correct, the total expendi- 
ture would not exceed the £600,000 originally contemplated. The revenue 
receipts for the four months and 24 days that the line was opened for 
trafic during the six months ended Dec. 51 last amounted, in groes, to 
£11,088. No less than 1,442,000 passenger journeys were made over their 
line, exclusive of season ticket holdera, involving the running of 40,360 
train miles To the balance of £6,501 carried to the net revenue account, 
they had to add £347, the dividend on the consols for their parliamentary 
deposit of £25,000, which had been repaid to them, interest of £43 on 
banker's deposit acoount, and £1,987 in respect of a portion of the 
profit on the sale of their console. That made up the total amount 
to £8,679, aud, after meeting the interest payable on the debenture stock, 
namely, £288, they had £8,590 available for distribution, out of which, the 
Directors proposed to declare a dividend at the rate of 5 per cent. per annum 
for the half-year under review. The prospects of the undertaking, as a 
whole, looked promising, aud he believed that, in each succeeding half year, 
the results obtained would be of a favourable character. So far, they had 
every reason to be satisfied with the number of passengers carried, and the 
Board had no doubt that the number would increase as time went on. He 
concluded by moving the adoption of the report and accounts. 

Lieut.-Col. the Hon. H. W. CAMPBELL seconded the resolution, which 
was agrecd to unanimously. 


Cambridge Electric Supply Company (Limited). 

The report of the Directors of this Company announces that the prospecta 
of the Company continue to be satisfactory. During 1698 there has been 
added to the Company's mains the equivalent of 5,885 8-c.p. lamps, 
making the total 25,080. The number of units supplied bas been 260,307, 
an increase of 38,800 (or 17 per cent.). Thirty-six new consumers have 
been added, making the total 365. There bas been a general increase all 
round in the Company's extension of mains, and the capital expenditure 
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for the year has been £3,035. 13s. 7d. ; 16,706 yards of pipe and cable 
have been laid down, and the duplicate system of distribution referred 
to in last year’s report is on the point of completion. 

After paying all charges, placing £250 to the reduction of preliminary 
expenses, £300 to depreciation, and £84. 1s. 7d. to credit of suspense 
account, there is a balance of £3,037. 9e. 11d., which, added to £292. 168. 10d. 
brought forward, makes 55,550. бг. 9d. Ап interim dividend of 
£1,068. 9s. 3d., and interest on temporary overdraft, £71. Os. 3d., have 
already been paid, leaving a net balance of £2,190. 17s. 3d., out of which 
the Directors now recommend the payment of a dividend of 44 per cent., 
making, with 24 per cent. already paid, 7 per cent. for the year. This will 
absorb £2,067. 5s. 6d., leaving £123. 11s. 9d. to be carried forward. 


National Telephone Co. (Limited). 


The report of the Directors of this Company for the half-year to Dec. 51, 
1898, states that the income amounts to £573,707. Зе, 6d. compared with 
£507,602. 172. 3d. for the corresponding period of 1897, an increase of £66,104. 
6s. 3d. The working expenses amount to £312,462. 4s. 4d. compared with 
£283,085. 12s. 11d., an increase of £29,576. 11s. 5d. The net result (after 
deducting Post Office royalties amounting to £54,356. 12s. 10d.) is a profit 
balance of £206,888. 68. 4d. compared with £178,457. 7s. 8d., an in- 
crease of £28,430, 18s. 8d. The rentals carried forward for unexpired 
terms of running contracts amount to £536,654. 3s. 4d. compared with 
£475,586. 17s. 10d., an increase of £63,067. бе. 6d. 

Out cf the available balance of £172,057. 15s. 11d. shown by net revenue 
account the Board recommend the payment of a dividend at the rate 
of 6 per cent. per annum, less tax, on the First and Se:ond Preference 
shares, 5 per cent. per annum, less tax, on the Third Preference shares, 
and 6 per cent. per annum, free of tax, on the Ordinary shares. The 
Board also propose to transfer £50,000 to reserve, and to carry forward 
£8,287. 158. 11d. | | 

Capital Expenditure.—£367,201. 7s. 6d. has been expended on capital 
account during the half-year in the erection of 6,932 additional exchange 
and private lines, and in the construction of underground lines. 

During the recent Parliamentary enquiry much stress was laid upon the 
fact that the Company is exempt from the conditions as to service and 
charges, whicb, in the case of railway, gas and water companies, are usually 
imposed by Parliament. Mr. Hanbury, in his speech in the House of 
Commons on April 1, 1898, said “ the Company had not only a monopoly, 
but one which was not under strict control or under stringent regulations. 
Railway, water, gas and electric lighting companies were all placed by Par- 
liament under very strict limitations with regard to their capital, dividends, 
rates, and especially preferences, and on all these points this Telephone 
Company was absolutely unfettered. He thought that that was a strange 
state of things.” Mr. Hanbury had apparently forgotten that this “ strange 
state of things was a direct consequence of the action of the Government 
themselves, who, in several Sessions, vetoed Bills lodged by the Company 
with the express object of obtaining powers to enable them to carry on 
their business efficiently, and upon such reasonable conditions as might be 
imposed. In view of what bas transpired the Company have again deposited 
Bills, in order that the complaints against them as set forth by Mr. Hanbury 
may be removed. : 

The continued and rapid expansion of the Company's business will 
involve the expenditure of a further considerable amount during the next 
few yeara. The funds at present available on the basis of the existing 
capital powers are already appropriated to works now in progress, and the 
Board will bring forward at the meeting the question of provision for the 
future, and will propose a resolution on the subject. 


Dublin United Tramways Co. (1896) (Limited). 


The report of the Directors of this Company for the balf-year to Dec. 31 
states that the net profits of the Company's various tramways under- 
takings, after payment of dividends at the rate of 6 per cent. per annum 
on the Preference, and 5 per cent. (free of tax) on the Ordinary (absorbing 
£25,857. 16s. 10d.), leaves a total balance forward of £8,971. 28. ба. 

The Donnybrook line has been working electrically since Nov. 22, 1898, 
and, having regard to the limited number of cars run, shows eatisfactory 
results, The North Circular road line (Phibsborough and Phoenix Park) 
was opened electrically on Jan. 23, 1899, and the cars now run through 
from Donnybrook to the North Park Gate. The working of the Clontarf 
line by electrical power continues to more than fulfil the anticipations of the 
Directors. Considerable progress has been made with the construction of 
the power station at Ringsend, and the Directors expect that it will be 
working towards the end of the current half-year, when the greater portion 
of the remaining horse lines will have been reconstructed and electrically 
equipped. 

Tbe Board of Trade inquiry into the Dublin Southern District Co.'s 
application for an increase of speed has resulted in an increase to 10 miles 
an hour being sanctioned from Haddington-road to Williamstown, the 
maximum speed from tbat point to Dalkey remaining at eight miles an hour. 

The Directors propose at an early date to issue the remainder of the 
Ordinary shares, and holders of the Ordinary shares have the right to the 
allotment of these shares at par in proportion to the number of Ordinary 
shares held by them at date of the new issue. 


Central London Railway Co. 


The report of the Directors of this company for the half-year to Dec. 51 
last states that the expenditure for the period has amounted to £371,567. 
18s. 1d., the total to date to £2,445,076. 13s. 7d. A further call of £2 
per share was made payable on Jan. 13, 1899, and the Electric Traction 
Co. have beeu paid thereout the cash &mount due to them under the 
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contract, for work done to Dec. 31, as certified by the engineers. The 
engineera report that the main line and station tunnels are completed, 
with the exception of 100 yards wbich remain to be constructed at the 
Bank station. The lift shafts are sunk at this point and the roof of the 
public subway is now being put in. The low-level subway connecting the 
Lombard-street station of the City and South London Railway Co. with 
the Bank statiou is complete. Substantial progress has been made with 
the power station and depót at Shepherd's Bush, and the large buildings 
necessary for the rolling stock and electrical machinery are approaching 
completion. A considerable portion of the generating plant has been 
delivered, and its installation will shortly be commenced. At several of 
the station sites building operations are in progress, aud the erection of 
the electric lifts is in hand. The materials for the permanent way are in 
course of delivery, and the rails are being laid down. 

Having regard to the special difficulties, entailing material delay in com- 
pleting the large underground station in front of the Mansion House, the 
Directors are applying to Parliament for an extension of the time allowed 
for the completion of the works, and for an increase in the sum authorised 
to be paid as interest to the proprietors during the construction of the 
railway. А bill extending the time for one year from June 30 next will 
be submitted for the proprietors' approval at the meeting on Feb. 15. 


— — 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


SEARCH LIGHT SYNDICATE (OF AMERICA) (LIMITED).—This com 
pany was registered on Feb. 3rd, with a capital of £30,000 in 9,000 “ A,” 
10,000 “В,” and 11,000 “ С” shares of £1 each, to enter into an agreement 
with Thomas W. Goad, and J. Noel Sparks, and to carry on the business 
of reflector and projector manufacturers, engineers, electricians, metal 
workers, &c. 

* STEADY" ARC LAMP COMPANY (LIMITED).--This company was 
registered on Feb. 5, with a capital of £20,000, in £1 shares, to carry on 
the business of electric lamp manufacturers, electrical and mechanical 
engineers, millwrights, and undertakers for the supply of electric light, 
heat and motive power. The first subscribers are: —W. B. Clowes, J. S. 
Black well (electrical engineer), W. A. Charles (engineer), F. C. Geary 
(electrical engineer), E. E. Voss (electrician), D. Francis, A. Lock (elec- 
trician). The first directors are: —L. Simpson, J. F. Neal, A. J. Davies, J. 
Rollitson, A. Stahl, and W. A. Charles and J. S. Blackwell (managing). 


YALE ELECTRIC POWER COMPANY (LIMITED).—This company was 
registered on Jan. 51, with a capital of £10,00), in £25 shares, to enter into 
an agreement with T. P. O. Yale, electrical еоріпеег, and to carry on at 
Blaenau-Festioiog the business of an electric light and power company in 
all or any of its branches. The first subscribers are: —Е. S. Percival, Н. 
Percival, F. W. Percival, C. E. Green, T. P. O. Yale, W. C. Yale, E. H. 
Percival. The first directors are: — Е. S. Percival, T. P. О. Yale, Maj.-Gen. 
Н. Percival, F. W. Percival, aud C. E. Green. 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER COMPANY (LIMITED). 
—The annual return to Dec. 19 has been filed. The nominal capital is 
£20,000 in £5 shares, of which 1,657 shares have been taken up and £1 per 
share has been called. 


CENTRAL ELECTRIC SUPPLY COMPANY (LIMITED). — The annual 
return up to Jan. 12 has been filed. The nominal capital is £100,000 in £5 
300 ; 307 shares have been taken up, and £1 per share has been called 
on 

CHELMSFORD ELECTRIC LIGHTING COMPANY (LIMITED).—' The annual 
return to Oct. 24 has been filed. The nominal capi:al is £50,000 in £1 
shares, of which 9,878 have been taken up. The full amount has been called. 


— — — 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 5 per cent. (since Feb. 2, 1899). Price of 
silver 276d. per oz. (Feb. 9). Consols (2$ per cent.) 1104—1114 for 
money, 1111 1111 for account; 24 per cent. 1051—1044 (Feb. 9). 
Stock Exchange Settling Days: Consols, March 1; Stocks and Shares 
Continuation Day, Feb. 22; Ticket Day, Feb. 25; Pay Days, Feb. 10 
and 26 ; Mining Share Carry over Days, Feb. 21 and March 7. 


ANGLO-AMERICAN TELEGRAPH CO. (LIMITED).—The Statis! for Feb. 4 
contains an exhaustive review of the prospects of the Anglo American 
Telegraph Co.'s stock. 


BRISTOL TRAMWAYS AND CARRIAGE CO. (LIMITED).—The Directors 
of this company, in their report for the half-year to Dec. 51, state that 
the receipts from the tramways department show an increase of £8,143. 
Fair progress has been made with the work of constructing the authorised 
tramway extensions and the adaptation of existing lines and depots for 
electrical operation. The site of the central power station at counterslip 
has been cleared. The Directors will shortly issue 25,000 new shares as 
Four per Cent. Cumulative Preference shares at par to the holders of 
Ordinary shares in the proportion of one new Preference share for every 
two Ordinary shares held, 

BRUSH ELECTRICAL ENGINEERING CO. (LIMITED).— An interim divi- 
dend at the rate of 6 per cent. per annum has been declared on the 
Preference shares for the half-year to Dec. 51 last, payable on March 1. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LIMITED). —- Subject to 
final audit. the Directors recommend the payment of the following divi- 


dends :—A final Preference dividend of 68. per share for the six months 
ended Dec. 51, making (with the dividend already paid) a total distribution 
of 12s. per share, or at the full rate of 6 per cent. per annum, and on the 
Ordinary shares a final dividend of 34 per cent. оп the capital paid up, 
making (with dividend of 24 per cent. paid on account last July) a total 
dividend of 6 per cent. for the year 1898. "The transfer books of this 
Company will be closed from Feb. 15 to March 1 inclusive. 


EASTERN TELEGRAPH OO. (LIMITED).—An extraordinary general 
meeting of this company was held on Wednesday at the offices, Mr. J. 
Denison-Pender in the chair, to consider the confirmation of the resolution, 
which was passed at the extraordinary general meeting held on the 19th 
ult., for altering clause 29 of the Company's Articles of Association, by 
striking out the amount of £10 and inserting in lieu thereof £1. The 
Chairman briefly proposed the confirmation of the resolution, expressing 
his regret that the directors had been obliged to convene the meeting, 
although its object was only formal. Sir A. J. Leppoc Cappel seconded 
the motion, which was carried unanimously. 

ELECTRICAL ENGINEERING IN SWEDEN A company entitled the 
Electriska Aktiebolaget Holmia has been formed in Stockholm, with a 
capital of 100,000 kroner, to act as Swedish Agents for Messrs. Brown, 
Boveri and Co., of Baden and Mannheim. 


GATESHEAD AND DISTRICT TRAMWAYS CO. (LIMITED).—The com- 
pany’s Bill for power to work the tramways electrically has been approved 
by the shareholdera. 

W. T. GLOVER AND CO. (LIMITED).—-The share transfer books of this 
company are closed from the 4th to the 17th inst. inclusive. 


GREAT NORTHERN AND CITY RAILWAY CO.— At the half-yearly 
general meeting of this company, Sir Charles Scotter (presiding) said :I 
is now nearly nine years since the first parliamentary powers were obtained 
for making this railway, but no efforts appear to bave been made to raise 
the capital until 1894. The application to the public was not successful, 
although a very large sum was subscribed. The investing public were not 
sufficiently acquainted with the probable result of working railways by 
electric power, and very naturally fought shy of investing iu these new 
undertakings. Just after this the contractor died, and the scheme was 
allowed to remain in abeyance for some time. Applications have been 
made to Parliament, and granted, for extension of time and other powers, 
and the line is to be completed by the end of June, 1902. Later, when I 
was approached aud asked to take au interest in the railway, I came 
to the conclusion that there was no underground electric railway 
scheme in London at the present time which has more justification 
for its origin or offera better prospects of ultimate success. "This is 
а railway not solely dependent upon a limited area for its traffic, 
but it will practically be the City terminus of the Great Northern 
Railway, and the railway itself runs through, and will accommodate, 
& district which is said to be the most densely-populated part of London. 
This railway differs from other electric railways in the fact that the 
tunnels are larger and quite capable of taking the Great Northern rolling 
stock without difficulty ; so that their suburban traffic can be efficiently 
worked to and from the City in through trains and in much less time than 
by any existing route. When the prospectus was iesued to the public in 
June last, the amount subscribed was not sufficient, in our judgment, to 
warrant us in going to allotment, and the money wasreturned. Later the 
prospectus was again advertised for one day only, and on July 29 last 
we went to allotment with more tban £1,000,000 of share capital sub- 
scribed, divided amongst about 400 shareholders. A contract was made 
by the late Board with Messrs. S. Pearson and Son (Limited) to carry out 
all the works and equipment for the railway. They have undertaken, in 
exchange for the capital, to construct, equip, and open this railway, they 
taking all riska of every kind and description. Our engineers, Sir Douglas 
Fox and Mr. Francis Fox, report that at the Regent’s Canal the contractora 
are in possession of all the necessary houses (except one) for the temporary 
purpo:es of their yard, and for the permanent generating station. The 
working shaft at this point has now been sunk toits full depth, viz., 53ft. from 
the surface, and the heading to give access thence to the railway tunnela is 
being started. The foundations for the electric light engine and air compres- 
вог are in place, and some of the machinery has been delivered on the ground. 
I notice, also, that the Great Northern Company are promoting a bill to 
construct an electric underground railway from Wood Green to King’s 
Cross, and then on to the Strand. We do not look upon this as in any 
way a competitor to your railway. I may mention that I am iuterested in 
the Waterloo and City Railway as a director, and, in fact, I may claim to 
be the promoter of that railway. It was opened in August last, and the 
traffic has been entirely satisfactory. Some little difficulties have arisen 
in the electrical equipment, and when these are remedied it is hoped that 
a four minutes’ service will be maintained throughout the day. We shall 
be able to profit by the experiments which have been made on this railway. 

W. T. HENLEYS TELEGRAPH WORKS CO. (LIMITED). — Subject to 
audit, the directors of this company recommend a dividend on the- 
Ordinary shares at the rate of 12 per cent. per annum (including interim 
dividend of 4 per cent. already paid) and a honus of 2 per cent. per annum 
less tax, payable March 1. 

INDIARUBBER. — The Exchange Telegraph Co. announce that steps аге 
being taken to organise a great iudiarubber Trust, with Manchester as its 
centre. 

NEWCASTLE AND DISTRICT BLECTRIC LIGHTING CO. (LIMITED).— The 
Directora of this Company report that during the year 3,678 equivalent 
8 c.p. lamps were connected to the mains, bringing the total up to about 
36,278, and 778,828 units of electrical energy had been supplied, against 
642,969 units in 1897 ; 2,563 yards of main and branch piping had been 
laid, together with 10,386 yards of main and branch cable. The gross 
earnings during the year amounted to £7,546. Os. Id., and after paying 
interest and inaking provision for depreciation, a dividend of 5 per cent. 
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for the half-year ended Dec. 31 (less tax) is recommended, which, together 
with the interim paid in August, makes 8} per cent. for the year. 

SCARBOROUGH ELECTRIC SUPPLY CO. (LIMITED).—The directors, 
annual report states that during the past year 53 additional con- 
sumers, and the equivalent of 2,227 8 c.p. lamps were added to the 
Company's system, making a total of 383 consumers and 22,544 lamps 
connected. The profit on the year's worklng was £2,351. 16s., against 
£2,044. 13s., for 1837. Adding £188. 12. 54d. brought forward, and 
£278 premiums on new shares issued, there was (after paying tax and 
interest and placing £416. 12%. 7d. to depreciation) £2,352. 14s. 64d. 
available for distribution. The directors recommend a dividend of 54 per 
cent., ab.orbing £1,964. 4s., leaving £368. 108. 64d. to be carried forward. 
In 1897 a dividend of 5 per cent. was paid. 

SOUTH AMERICAN GENERAL ELECTRIC SUPPLY CO. — This is the title 
of а company which has been formed under the auspices of the General 
Electric Co, (U.S.A.), for engaging in electrical enterprise in South 
America. 

SOUTH STAFFORDSHIRE TRAMWAY CO. (LIMITED).— Ап extraordinary 
meeting of this company was held on Wednesday to consider the provisions 
of the company's bill now before Parliament. The Chairman (Mr. 
Schuster) explained that the bill was the result of an agreement entered 
into in June, 1897, with the Electric Construction Co. The agreement 
was parted with to the British Electric Traction Co., who were really 
promoting the bill. Under Clause 5 the company would be authorised to 
grant а lease to the latter company. Under the lease th:re could bea 
minimum rent of 13d. per mile, the cars running not less than a certain 
mileage per annum. Clause 21 would restrain the local authorities of the 
district from exercising their powers of purchase for a period of 35 years 
from the passing of the act. The borrowing powers of the company would 
be raised from £50,000 to £100,000. The bill was approved. 


“STEADY ” ARC LAMP CO. (LIMITED).—The public have this week been 
invited to subscribe to an issue of Six per Cent. Cumulative Preference and 
Ordinary shares of £1 each in this company, which, with a ehare capital of 
£20,000, has been formed to acquire patent rights for England and other 
countries of the “Steady ” electric arc lamps, pronounced [the prospectus 
states] by eminent members of the electrical and engineering trade to be 
the simplest, cheapest, most reliable and economical lamp in existence at 
the present time." The prospectus further informs us that there has 
been a long felt want amongst users of electricity as an illuminant, for a 
good and cheap arc lamp, and this the “Steady is alleged to be; 17 
advantages, which the inventors claim for this lamp, are set out, for which 
it is proposed to put down plant capable of turning out no less than 100 
lamps per week. The estimated profits provide for the sale of these 100 
lamps per week at £3, 10s., realising £350. The total inclusive cost of 


the 100 lamps is put at £160, net profit (therefore) £190. The list closed 
yesterday. 

STOCK EXCHANGE NOTICES.— Application has been made to the Stock 
Exchange Committee to appoint a special settling day in, and to grant a 
quotation to 20,000 £10 Six-per-Cent. Cumulative Preference shares of the 
British Electric Traction Co. (Limited), and to 233,534 £1 Five-per-Cent. 
Cumulative Preference shares and £233,354 First Mortgage Four-per-Cent. 
Irredeemable Debenture stock of Doulton and Co, (Limited). The Com- 
mittee has been asked to allow the following ‘securities to be quoted in 
the Official List :—27,500 £5 Fully Paid Six-per-Cent. Cumulative Pre- 
ference shares of the British Insulated Wire Co. (Limited), the further 
issue of £40,000 Four and a-Half-per-Cent. Debenture stock of the Chelsea 
Electricity Supply Co. (Limited), and the further issue of 4,000 £5 Fully- 
paid Ordinary shares (Nos. 15,762 to 19,761) of the House to House Electric 
Light Supply Co. (Limited). The Committee has also ordered £130,070 
Five per Cent. Firat Debentures of the Costa Rica Electric Light and 
Traction Co. (Limited), to be quoted in the List. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LIMITED). — 
Subject to audit, the directors of this company propose to pay a dividend 
of 10 per cent. (£1. 4s. per share), in addition to the 5 per cent. already 
paid, making 15 per cent. for the year 1898. 

WEST INDIA AND PANAMA TELEGRAPH OO. (LIMITED).— The esti- 
mated amount of the traffic receipts of this company for the half month 
ended Jan. 31 is £2,269, against £1,890 in the corresponding period of 1898. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— — 9 — —— 


Week E In, | Ne AGGREGATE. 
Ling. © of 8 
ended or Doc. ! Inc. 
— — — amont or Dec, 
1899 | £ | £ £ £ 
*B Tramways. Feb. 4 | 3,550 + 64... | ... m 
Blackpool Corporation...  ... "LE 85 is is 
Blackpool and Fleet- | | 
wood Co. ............ » 4) 172 sx 5; 757 v 
Bristol Trams & Carriage) „ 3 2,275 - 1 5 12,289 + 469 
City & South London Ry. „„ 5 1,135 + 72 6 6,688 + 252 
Dover Corporation.. , 4 124 + 51 44 7,910 is 
DublinUnited(Southern)) , 3| 551 + 154 5 2,905 + 339 
Liverpool Overhead Rly. „ 5 | 1,275 — 10 6, 17,824 |- 306 
*Sheffüeld Tramways....., „ 5 1,160 + 220 5 6,022 1155 
*South Staffs. Trams „ 51 587 — 16 5 2,895 |- 62 
* Partly electrical. 


ELECTRICAL COMPANIES’ SHARE LIST. 


BUSINESS DONE 


ENT AMOUNT | LAST PREVIOUS Price RATE PER 
yi coe os nevi. NAME. WEEK'sPRIOCE | Wednesday, CENT. DIVIDENDS DUE, DURING WEEK 
^ "| SHARE. | DEND. FEB, 1. Feb. 8. YIELDED. ENDING FEB, 8, 
TELEGKAPHS @ea ло тив LO ves: 
£124,400 100 4%  |'African Direct Telegraph 4% Mort. Deb. (red) - - 10) i04 10) 104 8 16 11 | January aud qu 102 .. 
25,000 10 R Amazon Telegraph .............. = === m a «ә - 4 3 4 — | = = - 
£195,00€ 100 5% Do. брег Cent. Debentures 87 92 87 62 5 6 Б = = 6 
4905, 560 Stock 150 | Anglo-Ameriaaa nn 68 70 68 70 419 8 | Feb., May, Aug., Nov 634 
43,047,220 Stock | 30/0 . La ca dicem us Soi uo 39 Salon 120 11 120 12 $-0- 6° | = т 121 120 
047,220 Stock " r ndn 164 17 164 17 i — 1-3 163 
80, 10 30 Brazilian Submarins 44 153 16} 153 163 4 6 2 | Mar., June, Oct., Da: 16; 1:4 
275,000 100 5% |+ Do. 6 per Cant. Debs. (2nd Series, 1906) —..| 119 114 110 114 4 7 9 | June and December i da 
10,000,000; $100 $2 Commercial Cable Capital Stock — =s = == = ~s =e =. 180 199 180 190 4 4 3 | Jan., Apr., July, Ost it dá 
£1,332,528| Stock 4% * Do. 4 per Cent. Debenture Stock 104 106 101 108 8 5 8 | " » 105% 1054 
16,000 10 8/0 Cuba Submarine Ordinary (Deferred) шшш... 103 8} 91 7 7 4 | February and Augus 8] e» 
6,000 10 10/0 Do. Preference 10 per Cant. „== =.. 17 18 17 18 Eb | » Е = * 
12,981 5 2/0 Direct Spanish (Ordinary - = ~s -e = == -= -= = = 5 4 5 4 811 | April and October à oe аъ 
6,000 5 10/0 Do. 10 per Cant. Cumulative Preference 10 11 10 11 41210 Т Т 5 oo 
430,000 50 44% Do. 43 per Cent. Debentures m. «= =. = «= = -= . 104% 1077 104% 107% á 4 1 | January and July — 
60,710 20 3/0 | Direct United States Cable 121 17$ 12 13 5 0 0 |Jan., Apr., July, Ох 124 124 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red) ....| 102 10% 102 105 4 6 9 эё у; 
£4,000,000] Stock 57, Bastern Ordinary. 175 180 177 18? 817 2 | Jan., Apr., July, Oct 18 l5 
21,205,000 Stock 39% Do. 8j per Cent. Pref. Stock ...—...... ..| 103 308 103 106 зво " s 10: ] 101 
æl 4.208 Stock 4% |" Do. 4 per Cent. Mort. Debenture Stock (red.)| 125 1.9 12% 123 8 2 4 | May and November 1271 12 4 
£489,900 100 52 |" Do. Брег Cent Debentutes. 182 99 102 93 102 418 0 | February & Augus! 10) * 
£500,000 | Stock Ба Do. Provisional Certificates (all paid) ...... 103 103 103 106 - | "d - 
260, 900 10 2/6 astern Extension „сс ә oss wenn 171 1:1 173 18} 813 9 | Jan., Apr., July, Ost. 183 173 
& ‘20,000 Stocr Ly 4 Do. ( per Cent. Debenture Stock m ...... 121 128 124 128 8 2 6 | February & Augast 1214 = 
£16,200 100 5% » Do. 5 p. c. (Austin. Gov. Sub.) Deb. 190 (reg.) 99 103 93 103 417 1 | January and Jaly ^ 
£64,400 100 57 Do, (Boite 22-с — spes 2] 102 208 100 103 417 1 " T .. - 
435,100 100 5% *Rastern and S. African 5 p.c. Mor. Deb., 1900 (reg.) 99 103 99 103 417 1 " кя — - 
£40,500 100 5% Do, (Bearer) er . ер ee 10) 103 10) 103 417 1 " " .. .. 
,000 100 B * Do. 4% Mortgage Debentures,1909 .. —.... 102 105 102 105 817 8 | February & Augast та = 
4200,000 25 4% Do. 4% Mauritius Sub. Debs. (red. 104% 1077 1012 107% B16 2 | May and November = 
180,227 10 1/9 Globe Telegraph and Trust oo an at — 123 13} 12} 131 817 4 | Jan., Apr., July, Ost 134 121 
180,042 10 6% Do. 6 per Cent. Preference ..........- 162 171 161 173 3 9 7 - 2 175 174 
150,000 10 5/0 Great Northern of Copenhagen i 29 3) 23 £0 8 6 8 | January, April, July - - 
41 50,000 100 5% |*Do 6 per Cent. Debs., 1888 issue Series 3“ 101 104 101 104 417 7 | March & September is | — 
297,800 100 ЕРА Halifax & Bermuda Cable 447/1st Mort. Deb. (red) 9) 10! 99 1(2 4 8 6 | June and December ә vs 
17,000 25 12/6 Indo-European e.. =e =» = == = EOE et ee E 61 68 6. 4 2 0 | May and November 60} | - 
100, 000 100 6% *London Platino-Brazilian 6 per Cent. Debs., 1904. 109 112 179 112 ЖЕ T March & September А == 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) ..... 104 107 1' 4 17 814 9 | June and December 9% | - 
11,889 8 4/0 BORD B cusa de das ³ ) нь 09 фа ос па ова 74 6 74 Б 6 8 | April and October.. 7 = 
8,881 |£100 Cert.| 67 Submarine Cables Trudd == = oe 138 143 88 113 4 411 " " EA | ЎР 
15,609 10 — West African Telegraph s nn А РЕ — = - 
4100,000 100 6% |* Do. брег Cent. Debentures (red.. = =- 10) 108 100 103 418 6 | March & September = = 
80,008 24 - West Coast of America m -= == == = «s == =» =» = = = >» E 1 ^ 1 DENM - = = 
4150,000 100 4% ( Do. 4 per Cent. Debent ure 193 106 103 6 815 9 | June and D. cember > С 
€8,821 10 1/6 West India and Panama ..., = = = = = = = ~ ~ .. i 13 1} ц = May and №. vem er 114 13 
84,668 10 6/0 Do. 6 per Cent. lst Ireference......... 103 10 10; 1.3 51. 7 " 90 13 10} 
4,668 10 6/0 Do. 6 per Cent. 2nd Preference .. = == =... 10 8} 9; 6 6 d " T ae | = 
220,000 100 5% |* Do. ö per Cent. Debent ure 104 107 104 107 413 6 | January and Ju y — 85 - 
04,269 15 5/0 Western and Brazilian Ordinary „= == ss = «~ <. 12} 123 1:3 12} 413 2 | May and November " = 
28,199 7 8,9 Do. брег Cent. Preferred Ordinary =. =.. 84 5 tá 4 8 2 " " 8i on 
88,129 7 1/3 Do. Deferred Ordinary /d 4 4 4 ЧЄ " T | = 
£889,521 Stock 6X |* * Do. 4 per Cent. Debenture Stock ..—..—.. 105 108 105 108 814 1 June and Dece mber 1074 во 
1,168,0/0 | 91,000 7% *Western Union 77 1st Mort. (Building) Bonds 1902 = = 6 710 Feb., May, Aug., Nov. - | ~ 
£158,1' 0 109 6z * Do. 6 per Cent. Sterling Bonds(red.) .,... 98 108 98 103 5 16 6 ' March & Septemter 8 - 
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| PREVIOUS Price | RATE PER | BUSINESS DONE . 
Panagar | AMOUNT | LAS NAME. WERK'SPRIOER Wednesday, | CENT. DIVIDEND DUE. posme Wasz 
AMOUNT | SHARE. | DEND. | Ka - CFeed. с=т Peb, ., Ip. FEB. . 
TELEPHONE? | & s. d. Highest | Low ssb 
| L| Ange „45 - T 
Chill Telephone (fully paid) = z 2} 81 2} 8} 6 8 
— 10 174 Consolidated Т Telephone Const. & Manufacturing 1ч A fı Ve 6 Y 0- |.Jaly iacu mm x - » 
98,000 6 4 Monte Video нес орос 6 ert — CURE А 5} Pi si E Чек” — аа A И 
ус T . ( Cumulative Sed 8 2 tans "$ 51 6 -öp 4 5 t " n 5i 51; 
228571 * | ы . Do. Debentare Spock Biz (red) -L LL- 9) 10 9% ri 8 9 9 | June and Dessmber | 1004 9), 
Р UVC lt 3 July жа ew ee ere ee на ee | — 
United River Plate — ue a n9 - 4 5} 4} 5i 5 
P Stock Чу le | Do. 65 per Cent. Debenture Stock (red. | an 103 103 | 101 107 4:31. June and December 103 | чә 
| à 
| 
| ELECTRICITY SUPPLY COMPANIES. | 
100 000 1 А Bl'ckh'th & Gr'nw’ch D’st'ct Elec. Lt Ord. “tos pd.’ e 04 3 i 4 - - - 
6,000 10 «< Bqarnemonih and Poole Electricity Supply ом. 13 13) 100 ii 4845 - 7 ^ 
Men r (8) pe А г ААД ei TE m 11 12 218 4 | Febraarty & August uth & 
80,000 5 8/0 Charing r & үрле Electricity Supply Corp. — Y H a - dl оз н а * » 
20,000 b 2/8 per en Preference cC ма Å- =- oe — + 10 0 0 Mare d ЗЕ МР E ка 
£34,000 EA ^ X Aag s 4 My Dobontars Stock (re 5 * ts 1 116 3 18 1 | Jansand Decendae | 11; > 
C н red) 15:8 | = 20 E 
5 Chicago Edison Ist Mort. 5% 30 year GoldBonda(red) 103 105 103 105 4 А 
en. 80 oe "S б Olty of London Elec. Lighting Ord. 40,001 to 9), 00 29 ?4 21 ^ Ven 9 August 224 Hy 
2400.000 | Book 2 „ Do. 2 — Pref oxi e 17 10 3 1:11 Juas and Dace uber — m 
80,000 10 ^ | County of London & Brush Pr Prov. Ord. (l t> 30,0 LEN 1 13h 8 аз 13} H 
Y ec — 30,001 4 —ͤ— : 3 ае em 
20.000 10 6/0 z Cumulative reno... 144 16} 4 i A : : а March & мъ adar x = 
15,660 5 2/6 ed ouse Electric Lighting Supply Ord. 4 10 T 1») S 68. Stasi b РЧА - ә 
12,000 5 8/6 Do. 7 per Cent. Preference ........-.—:-- 94 ы 1 x Z1 3 а = s 
15,000 - и Kensington and Knightsbridge Ol.. 3. [^ 71 A EU Ej ind fulg ч - 
10,000 Do. —— n LIEN ES ID I в * 8 x. 
OMA cR cnm OBOAN И ИЕЗИ ңү 1 * 
mies < = : P D s 108 105 316 2 Mech. June, Sept., Dec. 105 
„000 Stock ee Do. % 186 Mort. Deb.. ** зо = 108 105 : L] J , ) 813 
62 5% 10 5/0 ge тар supply ‘Ordinary d ds eu us T: : "i 12) 8 1 6 | Agri ee а - н di 
2?,570 10 - „ ЗТ ОЕОРРЕРРУРЕ ТУРЬ a nee S b 48 121 А ii ‚йана бы 124 8 
aa 10 % ное HAT Eleciri Opa My ao a ero en mm os 17 18 | ET st 8 410 | March =< -- "M А 
16,000 5 E Oxford жошоо ORIN Cus - ˙ ax ES SAVE a 11 ü i — š е ы 
= Rand Electric —..——....—— — v 
4423600 stock 5% pe aree A e Lt. &Tr'ct'n, Ltd.,£ 75 7715t 1 Mor. Deb - — A | г + 2 : А - — = е 
180,900 100 de 050 4% lat lst ort. о! amem ee 105 107 | lay w 48 9 apn and Ог» зг. А in ia 
" - * 9o „ co „ „ = — ar as 
‚980 5 5 BÀ. Jomes an Pall Mall Electric Ord — ч i j^ 74 - H : ebruary ug 97 on 
008 ке m ү Gent. Debenture Stock (red.) н June and December 2 & 
Kt я Б x ‘Gout Lond r Electric Eee Ordinary ed) Ti 3) 8j 31 5j 20: sud ERED 12} 11 
19,900 5 | 6/0 | Westminster Electric Supply Ordinary = ===. | 15 164 15 % | 313 9 | March & Bep t 
ELECTRIC MANUFACTURING, &»., CO MPANIES, USA i sti 
3 ?1 2 — Is 
90,000 2 J/2} | Brush Electrical Engineering .. ey up mp 3 es im Н 9} 14 - S 
90,000 3 1 Do. € per Cent. Pref, Non-Camulative 800 nt Q4 un Ж КУЕ SEP АНЕ . . 
£125,000 | Stodk 4 Ч Do. á} per Cent. Perpetual Debenture Stock : TH 1h e ae recent Желеге 10 > 
£50,000 Btock 4a * Do. 2n Debenture Stock (red. .......— 01 153 y T : il} 0) 
£90, Stock | 47 Do. 44% Ist Mort. Deb, (red) .............| 1:0 113 A ED 3 А 2 
200,000 1 i Castner-Kellner Alkali Co. (fully paid) —....... 1 1 1 - E "d 
50,000 1 ^ Chadburn's Ship yen oit ta PTETTI I wanes 1 1 1 1% а з = X э 
50,000 1 а ро. „Куа (5575 TELA Pre. <0. i n і 4 JEN - Р - 
82,098 8 1/6 Crompton an ( 08. * K* tere ~ Janua: ani Jal >. — 54 
£52,850 100 5% Do. 56% First Mort. Deb. (red. $8 101 y^ 1) l - T s dy de А 2 2] i^ 
99,201 | 1 2/1 * and Swan United (“A haves) (£3 pald). a . : - 2 3 м bs = 
17,189 ^ 8/1 1 £5 — 9) = 
4194,03 | Btock | 47 Do. 4% Mortgage Debenture Stock (red.) -P 97 9) т 9) TR June And роии 4 - 
17,400 Б 57 Edmundson's Electric.CorporationOrd (fully pd) . 5 54 : di dp а en 21 E 
112,120 2 1/2} | Electric Construction Co. (Limited) ndn 2 sj 4 0 0 | Јах . 3i 
26 3 2/92 Do. 7 per Cent. Cumulative Pre... 3 T 95 A. 28 da 1615 an i id ч 1013 103 
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A хомвев of important questions relating to the lighting 
of the City of London were decided on Wednesday by Mr. 
Justice Kxk wick, in an action, particulars of which are 
given in our Legal Intelligencecolumn. The most important 
item decided was that the Corporation is not entitled to 
have for its street lighting a system of mains and generating 
plant separate and distinct from the plant and mains for 
the ordinary consumers’ supply. Another item of import- 
ance was decided in favour of the Corporation, viz., that 
after glow lamps had been fixed in a side street the Cor- 
poration would be entitled to order these lamps to be replaced 
by arc lamps, without being obliged to pay more than the 
cost of replacing the mere lamps. 

— 

Tux report of the Highways Committee, which came before 
the London Council last Tuesday is, in many respects, an 
important document. Among many proposals for a closer 
control of the electric supply undertakings of the metropolis 
it is suggested that the employment of continuous current, as 
opposed to alternating current systems, should be enforced 
in new undertakings, excepting with the express consent of 
the Board of Trade to the contrary. It is also proposed to 
fix the limit of maximum price at 6d. per unit. 


Kineswoop, a small village near Bristol, has just had the 
unpleasant experience of finding its electric supply suddenly 
cut off and seven miles of its streets in darkness. The 
interruption was not due, however, to any defect in the plant, 
but merely to the action of the mortgagees. It will be 
remembered that this village was equipped with electric supply 
on the Parfitt overhead system, the works being run by 
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а syndicate which eventually sought to turn the business over 
to the District Council. Negotiations led to delays and, it 
would appear, misunderstandings; for the Syndicate lays the 
blame for the present state of affairs upon the Council, which, 
it states, has broken faith in regard to an alleged agreement 
to take over the undertaking. A writ has been issued. 


Ed 


Tue severe weather which is now trying the“ transporta- 
tion systems of the United States, not excepting the electric 
trolley and conduit, reminds us that it was just such another 
snowstorm as that which is paralysing traffic to-day that gave 
the trolley one of its earliest chances of showing its superiority 
over horse traction. It was in Philadelphia, in the early eighties, 
when the Philadelphia Traction Co., having erected a short 
length of experimental trolley, were fighting tooth-and-nail 
for powers to convert the remainder of their lines. A 
terribly severe winter played havoc with all the horse 
lines, not only in Philadelphia, but throughout the eastern 
States; but the trolley lines gave an uninterrupted and 
regular service. Rumour had it that the tramway company 
spent a small fortune on an army of men to keep the trolley 
lines open, while the horse car routes were comparatively 
neglected. Be that as it may, the hardihood of the trolley 
system was completely demonstrated; and, beyond dispute, 
that winter's experience in Philadelphia gave a wonderful 
impetus to the then almost untried trolley system, 


— — 


WE hear that to-day the elements are somewhat less kind to 
the trolley in America, or else there is less care expended in 
keeping the lines open; for the extreme frost and heavy 
snowfalls are reported to have ‘‘ paralysed the whole electric 
system.” The cause of breakdown is said to be the thick coat- 
ing of ice on the track rails. Doubtless ice has also accumu- 
lated around the trolley wire, insulating it from the trolley 
wheels ; for, we remember that when in Cincinnati, where the 
double trolley has a considerable vogue, we were informed 
that it commonly happens in winter that the cars are run with 
great difficulty owing to the ice on the two trolley wires. So 
far as the single trolley is concerned, the effect of frozen snow 
on the running of the cars emphasises the objection to a track- 
rail return. With the conduit system and its insulated return 
this difficulty would not arise, but undoubtedly other troubles 
would take its place, especially when the tracks are covered 
with from 5ft. to 10ft. of snow, as have been those at 
Washirgton this week. 
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Asour 400 Associates of the Institution of Electrical 
Engineers have so coveted the honour of being allowed to 
place five instead of four letters after their names, that they 
sent in their application without delay as soon as the new 
Articles of Association had been passed. This number cor- 
responds to about one-fifth of the total number of Associates 
of the Institution, and is certainly a large proportion when it 
is considered that members of the new class have no privileges 
over the Associates than that of the extra “М” and the 
payment of higher fees. The voting power of Associates and 
Associate Members is still the same, though it is hoped by 
some that the latter class will have the rights of corporate 
membership conferred on them, as in the Institution of Civil 
Engineers. The result speaks well, at any rate, for the prestige 
which the Institution has among those connected with it, and 
is a most healthy sign. 

— 

Tue applications were all carefully examined by a Com- 
mittee of the Council, with the result that only 284 candidates 
were transferred. Of the remainder, some are not considered 
to possess the necessary qualification, and the applications of 
others have been put back for further inquiries to be made. 
In announcing these figures at the meeting of the Institution 
last week, Prof. S. P. Тномрзом, who was in the chair, com- 
forted the unsuccessful candidates in the following terms :— 

The Council believed that the result of this very large transfer, as it 
would work out in the course of years, would be not that those who might 
be left behind in the class of Associates would be looked upon as beiog in 
any lower class, but that they would gradually become to be regarded as 
possibly even in a higher class than Associate Member. For, though they 
may not be professionally electrical engineers or electricians, there were а 
number of gentlemen in other professions, for example patent agents, 
closely connected with ourselves, or analytical chemists, men who have 
high standings in their own professions, whom we would wish to have with 
us as Associates. It is, therefore, no dishonour to any man to be left 
behind in the class of Associate if he does not actually come under the 
qualifications as required by the Council which entitle him to become an 
Associate Member. 

— 

Every person who was on the register as Associate on 
December 31st last was eligible for transfer if he were an 
electrician or electrical engineer, so that certainly no dis- 
honour attaches to those who have failed to obtain transfer at 
this opportunity They are simply not strictly speaking 
members of the electrical profession. But it must not be 
forgotten by those electrical engineers who have preferred not 
yet to avail themselves of the opportunity for transfer, that 
there will be a number of new Associates elected who are 
younger members of the profession, and while not having had 
the requisite training or experience to become Associate 
Members, yet come under the definition in Article 15 :— 
** Persons, more than 21 years of age, who are interested in, 
or connected with, electrical science or engineering, or who 
are so associated with the application of electricity that the 
Council consider their admission as Associates would conduce 
to the interests of the Institution." Until the first part of this 
rule is expunged the Associate class will not consist merely of 
members of allied professions. 


— б> ————— 


Personal.—Mr. W. Н. Preece, C.B., F.R.S., retired from the 
post of chief engineer to the Post Office on Wednesday, 
having on that day attained the age of 65. 


Cable Interruptions. Date = 18 8 tion. 
Dakar -- Bathura.Jieiv . 
Paramaribo—Cayennneeeee e Fob, 10 1899 


Royal Soclety.—Among the Papers down for reading yester- 
day was one by Miss Sowton, “ On the Reflex Electrical Effects 
in Mi£ed Nerve and in the Anterior and Posterior Root.” 

Institution of Electrical Engineers.—In deference to the 
desire of the Institution of Civil Engineers, the next meeting 
of the Institution of Electrical Engineers will take place 
on March 2nd, instead of on Thursday next, as previously 
arranged. 

Municipal Electrical Association—Mr. A. B. Mountain 
having resigned the honorary secretaryship of the Municipal 
Electrical Association, Mr. E. T. Ruthven-Murray has been 
appointed his successor, and all communications on Associa- 
tion business should be addressed to 21, Acton-lane, Harles- 
den, London, N.W. 

The National Electric Light Association.—The twenty- 
second convention of this Association will be held in New 
York on May 28rd to 25th, the head-quarters being the Murray 
Hill Hotel, on Park Avenue. An electrical exhibition will 
simultaneously be held in Madison Square-gardens, under 
the auspices of the Association and in connection with the 
meeting. 

An Omnibus Struck by Lightning.— The last omnibus to 
leave Penzance for Madron, eight miles north east of the Land’s 
End, near midnight on Saturday, is reported to have been 
struck by lightning. This if correct would be, we believe, 
an unique occurrence. The vehicle, it is stated, was knocked 
over, and the shafts and lamps were smashed, but the horse 
escaped injury. The driver and several of the passengers 
escaped with nothing worse than cuts and bruises. 

Conduit Explosion at Belfast.—A serious explosion, happily 
attended by no injury to person, occurred at Belfast on Monday 
morning last at about eleven o’clock, in one of the Kennedy 
culverts. Some 20 or 80 yards of flagway was disturbed, and 
manhole covers were blown out, damaging a gas lamp and a 
glass sign board. Gas is naturally assumed to have been the 
prime cause of the explosion, but it has not been discovered 
how the ignition occurred. 

British Association.—In connection with the meeting of 
the British Association, to be held in Dover next September, 
the Mayor of Dover is organising an exhibition and parade 
of motor cars. Owing to the fact that the French Association 
will meet at Boulogne at the same time, it is anticipated that 
Continental makers will be very largely represented, and it is 
hoped that English makers will not be behindhand. Prizes 
of considerable monetary value will be offered in connection 
with the exhibition. 

Wei-Hai-Wei.—In the House of enden on Wednesday 
Mr. Firbank asked the First Lord of the Admiralty whether, 
in view of the fact that Wei-Hai-Wei was without cable com- 
munication with the Admiralty or Hong Kong, and that there 
was constant risk of interruption by land telegraph, the 
Government would consider the desirability of laying a cable 
from Shanghai to Wei-Hai-Wei. Mr. Goschen replied that 
the question of telegraphic communication with Wei-Hai- 
Wei had not escaped the attention of the Government, but he 
was not prepared to make any statement on the subject. 

The Action of Electricity on Plants.—Dr. E. Н. Cook, whose 
British Association Paper on this subject we published last 
October (The Electrician, Vol. XLI., p. 787), delivered a lecture 
last week to the Amateur Horticulturists’ Society. He offered, 
in order to multiply experiments and to extend the knowledge 
of the subject, to.submit to the action of electricity any seeds 
that may be sent to him, on the condition that the sender paid 
postage both ways, and consented to plant the treated seeds 
under the same conditions as an equal number of untreated 
ones, and to send in a report when the growth was coneluded. 
It will be remembered that Dr. Cook found that, when seeds 
were electrified by a Wimshurst machine before planting, a 
larger proportion of seeds germinated, although no difference 
in the growth was observed. 

Obituary.—It is with the deepest regret that we announce 
the death, on Friday last, of Mr. P. C. Dresing, the engineer- 
in-chief of the Great Northern Telegraph Co. Peter Christian 
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Dresing was born at Aalborg іп 1852, and educated in the 
grammar school of that town. Не served his apprenticeship 
in pharmaceutical chemistry, but in 1871 came over to England, 
and entered the service of the Great Northern Telegraph Co. 
After having occupied important positions with the Company 
in Aberdeen and London, and on cable laying and repairing 
work, he was appointed in 1888 to the Company's head office 
in Copenhagen. 
technical questions, and has frequently contributed to Danish 
and Norwegian technical journals. He was a member of 
the Institution of Electrical Engineers, and Local Honorary 
Secretary for Denmark, and in 1892 he was created Knight of 
the Order of the Dannebrog. 

United States Pacific Cable.—President M‘Kinley last week 
sent to Congress a Message, in which he says : —“ As а con- 
sequence of the ratification of the Treaty of Peace with Spain, 
the United States will come into possession of the Philippines. 
The necessity of speedy communication, viá Hawaii and Guam, 
is imperative. Such communications should be established in 
such a way as to be wholly under the control of the United 
States, whether in time of peace or war." Mr. M'Kinley 
suggests the construction and maintenance of a cable, either 
by the Government or by a private United States Corporation, 
under such safeguards as Congress shall impose. The Message 
concludes :—'* At least two years must elapse before the 
entire system can be laid. Further soundings for a route 
west of Hawaii are required. Under circumstances of such 
paramount necessity measures will be taken in the present 
Congress to provide the means for the establishment of the 
proposed cable system“ 

The Long-Schattner Prepayment Meter.—The manufac- 
turers of this instrument inform us that the defect mentioned 
in our recent description of the meter (The Electrician, 
November 25, 1898) has now been remedied. We pointed 
out that since the dimming resistance, which is automatically 
switched in circuit at the end of the pennyworth had the 
same value whatever current was flowing, only a very slight 
diminution in voltage would occur when but one or two lamps 
were switched on. If the consumer were tempted to make an 
over-draught, this would, it is true, be discovered by the 
inspector next time he came, but it might occasion unpleas- 
antness between the latter and the consumer. The modifica- 
tion consists in dividing the dimming resistance into three 
yarts, a high resistance, low resistance and the coil of a relay. 
The relay is biassed against small currents represented by two 
or three lamps, and the circuits are arranged so that, when 
the armature is attracted, the high resistance is short. 
circuited, the lower resistance and the relay coil sufficing to dim 
the lamps when a stronger current is flowing—and when the 
armature of the relay falls back, the high resistance is short- 
circuited. 

Constancy of Composition of Natural Gas.—The constancy 
of composition of natural gas is a question of some practical 
importance to manufacturers in the Pittsburg region, and as 
. the opinion has been frequently expressed that natural gas 
fluctuatts in its heating power, it seemed worth while to see 
if these changes in composition really occur. The results of 
an investigation by Mr. F. C. Phillips on this subject are given 
in the Proceedings of the American Academy of Arts and 
Sciences for November, 1898. Since the nitrogen in the gas 
appeared to be the most readily determined constituent, 
attention was first directed to this element, and an apparatus 
devised by which comparatively large quantities of the gas 
could be completely burned by red-hot copper oxide, and the 
residual nitrogren collected and measured. The results of 
duplicate determinations on the same sample of gas were 
closely concordant, the variations not exceeding in any case 
0-08 per cent.; but since samples of gas from the same well, 
collected at different times, showed variations of nearly 2 per 
cent., it would appear that fluctuations in the composition of 
natural gas do really occur. 

Photography of Lightning.— Commenting upon photographs 
of ribbon lightning obtained by the Rev. J. Stewart-Smith, 
in the United States Monthly Weather Review, Prof. Cleveland 
Abbe remarks that they are not taken by moving the camera 
during exposure. Не points out that a discharge of lightning 


Mr. Dresing has published several Papers on. 


is too fleeting to be influenced by the motion of the camera. 


‘With artificial oscillatory discharges one may so control the 


time of the discharges and the motion of the sensitive film as 
to produce the appearance of a ribbon; but no motion of the 
camera seems likely to explain the many details in these ribbon 
photographs of natural lightning. On the contrary, Prof. 
Abbe thinks there is one flash on Mr. Stewart-Smith’s plate 


‘that has every indication of being certainly an oscillatory dis- 


charge, showing linesofflowidentical with those photographed by 
Prof. Trowbridge at Cambridge, Massachusetts, and fully main- 
taining his conclusion, which was also that of Prof. Joseph Henry 
and J. Ogden Rood, that the lightning flash is an oscillatory dis- 
charge, repeated frequently to and fro within the crack in the 
air that is opened by the first discharge. The whole process 
requires but a few millionths of a second, and the motion of 
the camera within that short time is insignificant. 

Trials of Motor Vehicles for Heavy Traffic.—The Liverpool 
Self-Propelled Traffic Association announces that, in con- 
junction with the annual show of the Royal Lancashire 
Agricultural Society, trials of motor vehicles will be made 
with the object of encouraging the development of types of 
heavy motor waggons suitable for trade and agricultural 
requirements in the neighbourhood of Liverpool. Such 
waggons are required, capable of taking the place of horse 
haulage and of competing with the existing railway rates, in the 
transport of heavy loads over distances up to 40 miles. Trials 
will be made from Liverpool over prescribed routes of 30 to 40 
miles. on two successive days, between Monday, July 81st, 
and Wednesday, August 2nd. The following gentlemen have 
consented to act as judges :—Messrs. M. C. Bannister, E. R. 
Calthrop, 8. B. Cottrell, B. Redwood, H. H. West and Prof. 
Н. S. Hele-Shaw. The Lancashire Agricultural Society offer 
a gold and silver medal in each of the four classes :— 
Minimum level 


Class. Minimum load. Maximum tare. platform 
Р 2 tons 2 tons 50 aq. ft. 
B 2 „%%% „6 0 e 99 0 3 3) —— 9ꝶñꝰœ * 77 
E E 500 Э ее 80 „ 


PWS 6 S wes em . 10 „ 
The following ie some of the rules and conditions :—There 
is no restriction as to the nature of the mechanical power 
employed. One of the manceuvres required will be the work- 
ing in and out of a loading berth when cramped for room; the 
vehicle must be capable of working into and out of an embay- 
ment one and a-half times its own length. It must be able to 
start from rest on & 1 in 10 gradient, all working parts are to 
be properly encased, and all the manceuvres required are to be 
performed when the vehicle i8 fully laden and provisioned. 
The entry fee is 5 guineas, and it must be sent with a pro- 
perly filled-in entry form by May 81st. Entry forms and 
further particulars may be obtained of the honorary seeretary 
(Mr. E. Shrapnell Smith), Royal Institution, Liverpool. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


SATURDAY, February 18th. 
ROYAL INSTITUTION. 
3 p.m. Afternoon Lecture II.— The Mechanical Properties of Bodies;" 
by the Right Hon. Lord Rsyleigh, F.R.S. 
WEDNESDAY, Pebruary 22nd. 
SOCIETY OF ARTS. 
8 p.m. Ordinary Meeting. Paper to be read: “Electric Traction 
and its Application to Railway Work,” by Philip Dawson. 
THURSDAY, February 23rd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
2 p.m. Students’ Visit to the Incandescent Electric Lamp Со.’ 
Works, Brook Green, Hammersmith. 


FRIDAY, February 24th. 
PHYSICAL SOCIETY. 


5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Papers to be read: (1) “ The Joule-Thomson Thermal 
Effect," by E. F. J. Love; (2) “ A Study of an Apparatus for the 
Determination of the Rate of Diffusion of Solids dissolved in 
Liquids," by Albert Griffiths ; (5) “ Note on the Source of Energy 
in Diffusive Convection,” by Albert Griffiths. 

Roya INSTITUTION. 
9 p.m. Evening Discourse, `“ Coherers,” by Prof. O. J. Lodge, F.R.S. 
SATURDAY, February 28th. 
ROYAL INSTITUTION. 

3 p.m. Afternoon Lecture III.—“ The Mechanical Properties of 

Bodies,” by the Right Hon. Lord Rayleigh, F.R.S. 


D 


564 


THE ELECTRICIAN, FEBRUARY 17, 1899. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p’ Axx. | 


| Mobility of Ions.—If the conductivity of dilute solutions 
could be accurately determined from the mobilities of the ions, 
not only would a valuable addition be made to the resources 
of quantitative analysis—as for the determination of the solu- 
bilities of ‘‘ insoluble’ bodies—but we should gain some 
knowledge of the structure of the solutions themselves. A 
good deal of work has already been done in this direction 
in Canada, notably by MacGregor, Archibald, and Mackay. 
F. Kohlrausch now furnishes some valuable tables of mobili- 
ties, whose importance is enhanced by the fact that the same 
ion shows the same mobility in different electrolytes, and that 
all ions show very nearly the same diminution of mobility 
with increasing concentration, except the very mobile ones, H 
and OH, and the ions containing divalent elements, where the 
diminution of mobility above deci-normal concentrations is 
two or three times more rapid. Taking the mobilities for 
К 65:8, and for Cl. 65:9 from the author's table, and adding 
them up, we obtain 181-2 for the conductivity of an infinitely 
dilute solution at 18°C. The observed value is 180°6—a very 
close agreement. The decrease of mobility up to 0:1 normal 
solutions is directly proportioned to the linear concentration 
of the ions. The mobilities of H and OH are 818 and 174 
respectively. [Конгвловон, Wied. Ann., No. 13, 1898.) 


Alternate- Current. Magnetisation.—M. Wien has made some 
valuable researches into the behaviour of soft iron under the 
influence of very rapidly alternating currents. These wero 
provided by the **alternate-current siren,” giving frequencies 
of 128, 256 and 520 per second. The cores examined 
were small toroids made of thin iron wire, and wound with 
magnetising coils. By means of electric resonance—the 
introduction of suitable inductances and capacities—the form 
of the magnetising current was made very approximately 
sinusoidal. It was found that the magnetio induction was 
not simply sinusoidal, but that inductions of higher periods 
were superimposed upon the fundamental ones. These higher 
periods had their own eddy currents to complicate and increase 
the loss of energy by heat. As a general result, the author 
states that magnetic induction is not capable of keeping up 
with very rapid oscillations of the field. The effect is that 
the hysteresis loops representing the ordinary behaviour of 
iron in а steady field are shortened, and at the same time 
broadened out, thus imparting а virtual hardness to soft iron. 
An important observation is that it is practically useless to 
separately insulate the constituents of the core. The effect of 
the Foucault currents is the same in bare and in insulated 
wires, and is fully accounted for by Oberbeck’s theory. 

[WiEN, Wied. Ann., No. 13, 1898.] 


Induction Coils,.—The utilisation of the Kerr effect for the 
study of electric fields was first carried out by Colley, and 
improved by Des Coudres. Carbon bisulphide in an electric 
field has the advantage of instantly changing the plane of 
polarisation of transmitted light to an extent varying with the 
strength of field. When a liquid condenser containing CS, is 
placed between crossed Nicols, and the condenser is put in the 
secondary circuit of an induction coil, the field brightens up 
with every spark that passes. W. Hess further improves the 
apparatus by introducing between the CS, cell and the second 
Nicol a glass plate bent by screws, which, by virtue of its 
strain and its attendant double refraction, converts the dark 
field into a field of interference fringes. These fringes are 
displaced at every discharge, and their displacement can be 
analysed for personal observation by a stroboscopic method. 
For taking photographs of discharge curves, Klinkert's 
pendulum method is employed, and a cross section of the 
fringes is cut out by a slit. The new method has the advan- 
tage over the old pendulum methods of showing the whole 
course of the discharge, though the inevitable blurring of the 
fringes renders it less exact. Some of the curves reproduced 
show two or three oscillations, others & simple excursion and 
return, according to the inductance and resistance in the 
circuit. 

(Hess, Wied, Ann., No. 13, 1898.] 


Gliding Sparks.— The length of sparks in air may be con- 
siderably extended by making them pass along the surface of 
a clean glass plate backed by tinfoil. In an arrangement 


devised by Max Toepler, two needle pointa are mounted on a 


glass plate, and one of them is connected with a strip of tinfoil 
which extends on the other side of the glass as far as the other 
point. When a difference of potential is applied to the two 
points, it is concentrated between the bare needle point and 
the tinfoil on the other side. A discharge is produced 
between that point and the glass about it, and rapidly runs 
along the surface to the other point. The properties of these 
sparks differ according to the manner in which they are pro- 
duced. When they are due to a single application of the 
requisite potential, the length of spark at the higher potentials 
is practically independent of the potential. But when the 
plate is connected in parallel with a high inductance, thus 
producing an oscillatory discharge, the spark length is very 
nearly proportional to the maximum difference of potential. 
When the distance between the two needle points is too great 
to give a gliding spark, the bare needle shows a kind of brush 
discharge consisting of a large number of feelers or pioneer 
discharges, which do not, however, reach the other needle 
int. 
[TorzPLER, Wied. Ann., No. 15, 1898.] 


Brush Discharge.—Dr. E. H. Cook has been endeavouring to 
bring our knowledge of the properties of the brush discharge 
up to date by investigating its action at a distance, its power 
of penetrating opaque substances, and its chemical action, 
especially upon sensitive films. He operated, as а rule, with 
Wimshurst machines capable of furnishing up to 50,000 
volts. He found that when an electroscope was placed at 
from 2 to 8 metres away from the point, and a board 
56cm. by 78cm. by 15cm. interposed midway in the path of 
the discharge, the beams were as easily affected as if 
the board were absent, but that the board produced a screen- 
ing effect when placed near the electroscope. When the 
brushes were made to play upon a solution of potassium 
iodide, a much greater amount of iodine was liberated by 
the negative than by the positive brush, the proportion some- 
times being 8-1. When, however, the brush discharge is due 
to an induction coil, the balance is in favour of the positive 
brush, though the disproportion is not so great. The author 
found a distinet action upon a photographic plate, very similar 
to that of light, but possessing some of the penetrative action 
of Réntgen rays. The bones of the hand could not be shown, 
but a startling effect was produced by photographing a printed 
invitation card inside an envelope. The author reassures the 
public by adding that it is difficult to decipher ordinary letters, 
since the writing on the different sheets is superimposed in 
the folding of the letter. 

[Cook, Phil. Mag., January, 1899.) 


Magnetic and Meteorological Analogies.—At the Toronto 
meeting of the British Association, Dr. van Rijckevorsel 
called the attention of Section A to the fact that if the normal, 
temperatures for every day of the year are plotted down in a 
curve, such curves are strikingly similar for stations spread 
over a very large area. But he has since found that it is not 
only temperature which shows these regularities, but that they 
are also exhibited by such diverse elements as the earth’s 
magnetic force, the declination, the rainfall, and the baro- 
metric pressure, the means of the last 30 or 50 years being 
taken in each case, and the curves being smoothed down by 
taking the means of the neighbouring days instead of daily 
values. However dissimilar the behaviour of the individual 
curves may be, every single maximum and every minimum is, 
with astonishing regularity, repeated in all the others. The 
curves are not necessarily parallel. In many cases, also, & 
maximum occurs in one curve later or earlier than in most of 
the others. In still more cases, what is & large bump or a 
deep valley in one curve may find its correspondent in a 
hardly perceptible movement in another curve. But all the 
curves go to show that there is one potent cause, which for a 
large part rules all meteorological and magnetic phenomena, 
and influences them all in a similar way nearly simultaneously. 

[Етусквуоввн„, Phil. Mag., January, 1899.] 
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The design of the wheels; so far as their power-transform-- 
ing parts are coneerned, has been unchanged, but the cases 
have been radically altered to give an improved method. of 
support. These and other improvements of the mechanical 
features are the work of Dr. Coleman Sellers. Ав in the old 
turbines, there are two cast manganese bronze runners or 
bucket rings, over 6ft. in diameter, one above and one below 
the inlet, with outward radial flow, with cast iron guide chutes 
or distributors immediately within the runners, and ring valves 
or gates closely surrounding them. | 

The details of these gates differ somewhat from the original 
type. In opening they now rise instead of falling, so that, 
should any part of the supporting mechanism give way, they 
wil shut the water off instead of turning it on. The long 
shafts transmitting the power to the dynamos above consist, ав 
before, of 88in. tubes of zin. steel boiler plate narrowing down 


ELECTRICAL UTILISATION OF NIAGARA FALLS.* 


I.— TRE ЇпАсАВА FALLS Power Co.’s Works. 

Niagara Falls, from the very earliest date in the history of 
electric, power transmission, has attracted the attention and 
stimulated the imagination of the electrical engineer. Its vast 
power, its steady flow, its magnificently large fall, all contri- 
buted to invest it with unusual charm for the engineering 
profession, and the means for utilising a portion of that 
almost limitless power became the subject of many projects, 
some rational, but before their proper time, others absurdly 
wild. : Out of this early stage of speculation there have 
emerged. three important undertakings for transforming 
Niagara Falls power into electric power and distributing it for 
various purposes. The most prominent of these undePtakings, 
though not the earliest in point of history, is that of the І dolle! ў 
Niagara Falls Power Co., whose works are situated on the | to short solid sections at the guide journals, and to 11}in. 
American side a short distance above the Falls. The other | forged hollow nickel-steel dynamo shafts at the upper end. 
undertakings alluded to are those of the Niagara Falls | Coming up above the level of the dynamo-room floor the 
Hydraulic Power and Manufacturing Co., together with the ; machines which have undergone the greatest changes are the 
works on the Canadian side ; these we shall give some account | governors. It will be remembered by those who have followed 
of in a later part of the article. 2 | . | the details of this equipment that the original Faesch and 

The present may be regarded as an especially appropriate , Piccard governors are purely mechanical in their action. The 
occasion to describe the Niagara Falls Power Co.’s station, | gear train operating the vertical rack, which in turn is 
inasmuch as quite recently the extension which has duplicated | attached to the gates, is driven by the intermediate number 
the capacity of the works has been completed and put in | of either one or another differential bevel-gear train. The bevel 
operation. It is not our intention, however, on this occa- | pinions of each of these differential trains are kept in motion 
sion, to give а complete account of the undertaking, but | by belts from the main source of power, and the third member 


rather to supplement the descriptions of the progress of the | of each is fitted with a pulley and strap brake. Either one 
works that have already appeared in these pages. We may | of these brakes may be set by a shaft actuated in turn by a 
refer our readers to the articles enumerated in the footnote* | sector-shaped ratchet moved in either one direction or the 
for further information. | other by one of two oscillating pawls, the engagement of the 
Assuming that the reader is familiar with the location and pawls with the ratchet being finally effected by the position of 
general character of the original works, we pass on to describe | the centrifugal fly balls. So long as neither brake is set the 
the important extensions which have been made, these pro- | main gear train remains motionless, but when either brake is. 
viding for additional five generating sets, each of 5,000 m.r., | set the intermediate member of that differential bevel train is 
and raising the capacity of the station buildings to 50,000 n.». | forced to rotate, carrying with it the mechanism operating the 
The extension of the main building has been carried out with | gate. Dr. Sellers has made many improvements on this 
the same architectural design as that of the part first con- ү rather complicated and indirect arrangement, the latest 
structed. The new end is again closed by a temporary wall | development appearing in the governor of machine No. 5, 
in anticipation of further extension. he dynamo room is | which will be duplicated on all the machines, including the 
now 45ft. in length, with space sufficient for ten 5,000 н.р. | original three. In the new type the belt-driven differential 
machines, of which eight are already installed and in working | bevel trains and strap brakes have been abandoned. The 
order. The high-tension transformer house and the wire | displacement of the revolving balls from normal position moves 
passage leading toit remain as before. A single-motor 50-ton | one or the other of two sets of brushes into electrical contact 
Sellers crane spanning the dynamo house, serves not only the | with a cylinder constantly rotating in an oil bath, and 
main floor, but the wheelpit below, and is fitted with a sepa- | these contacts are respectively connected through collector 
rate rapid hoist, with a rope long enough to reach the tail race. | rings and sliding brushes with the coils of two magnetic 
The extension of the wheelpit differs from the original cut | clutches, respectively gear driven in opposite directions. The 
for the fuur original wheels. The rock of the extension was | excitation of either of these clutches drives the main train in 
quarried, not by drilling and blasting, leaving rough walls, as | one direction or the other. This governor has also several 
in the old pit, but by channelling machines forming the wall | other ingenious modifications, such as the attachment of 
faces, the core being afterwards drilled and blasted out in | the cylinder of the fly-ball dash-pot to the gate-operating 
steps. The walls were then bricked up to a thickness of about | mechanism, so that whenever the latter starts the cylinder 
82in. at the bottom and 8in.. at the top. moves with it in such a direction as to tend to force the 
Those who have followed the progress of this work may | piston and fly-balls back to the normal position. This gives, 
remember the rumour of the creeping together of the wheelpit | so to speak, a restoring force whenever the gate is under way, 
walls. To stop the movement concrete brace walls have been | and tends to prevent overrunning. The contacts are, as usual, 
put in below the turbine deck between each two wheels, | differentially actuated by the displacement of the weights and 
dividing the lower part of the pit into stalls. These are about | the position of the gate, so that there is a 2 per cent. fall of 
18%. thick and 22ft. high, and rest on brick arches crowning | speed between no load and full load. Still another modifica- 
the lewer part of the pit, which for a height of 21ft. serves as | tion is a device for instantly setting the mechanism in action 
& tail race discharging into the great. tunnel. Embedded | to close the gate on the opening of the field circuit of the 
within these brace walls, and scattered generally throughout | dynamo, this being intended for use in connection with an 
the pit, are heavy, cast-iron, horizontal strats. The original | emergency shut-down system. The device consists simply of 
arrangement of the racks through which the water entered | a heavy weight supported by a-solenoid connected in series 
from the canal has been entirely replaced, the individual racks | with the field-magnet winding of the dynamo. When 
across the mouth of each 14ft..intake or forebay giving the | released this weight sets a mechanical clutch so geared as 
water passing through them such a high velocity that it was | to drive the gate towards the closed position, and at the same 
difficult to keep them clean. These have been removed, and | time opens the circuit. of the governor contacts so that they 
the whole side of the main canal is now one continuous rack. | cannot set the magnetic clutch for opening the gate. The 
The new head gates, 123%. high by 14ft. wide, are of the | operation of these new governors is noticeably different from 
same construction as the old steel sluice gates, and are, like | that of the old. On change of load, the old governors hunt. 
them, raised or lowered by motor driven screws. The new governors on change of load move the gates slightly, 
* The Electrician, Vol. XXVI., p. 144; VoL XXXII, pp. 70, 98, 119, hesitate and then move them again in the same direction, 
194; Vol. XXXV., p. 380; Vol. XXXVII., pp. 535, 692, this difference in action being due to the dash pot. The 
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behaviour of the old governors is also dependent on the con- | than the others, which then act only on the greater speed 
dition of the lubricant on the brake pulleys. No such variable | changes. This makes one machine take all the small load 
element is present with the new arrangement. variations, the others responding only to the greater varia- 


A VIEW OF THE Dynamo Room. 


ü PY 


i9 


4 т boe Ee 
TM. "мё. а » 

THE New ELECTRO-MECHANICAL GOVERNOR. ONE or THE PNEUMATIC MAIN SWITCHES. 
The units may be run two or more in parallel with the | tions. The new governor gives a very satisfactory action in 
governors of one or more up to all but one out of operation. | case of the sudden removal of the whole load, checking the 
The common practice is to leave one governor more sensitive | rise in speed under this condition at about 10 per cent. 
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above normal. The older ones allowed about double this 
ехоевв. 

The dynamos themselves, and indeed the whole of the elec- 
trical apparatus, have undergone changes less than those of 
the hydraulic equipment. The same umbrella-type exterior 
revolving field, suggested by Prof. George Forbes, is used, 
making the forged nickel-steel yoke of the field circuit serve 
also as a flywheel with a peripheral velocity of 9,000ft. per 
minute. In external appearance the machines differ from 
their older neighbours only in the sinking of the nuts holding. 
the field poles to the ring into counterbored holes below the 
surface of the latter. The ring is slightly heavier, some weight 
saved by the removal of flanges intended to hold a flywheel 
. near the lower end of the long vertical shaft and by the boring 
out of the turbine and dynamo shafts having been added to 
the yoke ring. The winding of the inwardly projecting poles 
has been quite changed to give a readier dissipation of the 
10 kilowatts there turned into heat. The conductor is a 
copper strap lin. by in. in cross-section, wound edgewise, the 
corners being turned while hot, the turns being insulated 
from each other by mica and shellac. There are four layers 
of winding on each pole held apart by mica-covered metal 
rods with an ample air-space for ventilation between layers. 
All the turns of the fields of each machine are in series, 
and the field current varies from 50 to 80 amperes, the field 
resistance being 14 ohms. The 12 poles themselves, as in the 
old machines, are steel castings, not laminated. They have 
extending pole shoes cast to them to increase the effective 
air-gap area, which is thus approximately made 70 per cent. 
of the whole armature surface. The horns are tapered back 
from the gap 11 of an inch, in order to properly shape the 
electromotive force wave. ex- 

The armature itself has been modified in various ways, the 
most noticeable being the use of 12 lin. ventilating rings 
instead of the six lin., formerly used. The lamine of open- 
hearth steel are tightly bound together by end plates locked 
to the spider. The armature conductors are copper bars 
2in. by j;in. over all, with rounded corners, mica-insulated 
and mounted one in each slot, instead of two, as in the first 
design. The slots, of which there there are 322, are almost, 
but not quite, twice as numerous, as the number of turns has 
been reduced about 15 per cent. 


While high efficiency, as a saving of power, is not of very 
great importance in machines with power so cheap as it is at 
the shafts of this installation, it is of importance in consequene 
of the coincident reduction of the heating. The iron losses 
of the new machinery have been estimited by driving them 
under test by motors and noting the increase in the power 
absorbed when the fields were excited. The copper loss can be 
readily calculated, and the iron loss under load can be esti- 
mated from that obtained by the test described by assuming 
an increased maximum induction due to load distortion and 
correcting the hysteresis loss.. The iron loss at full load is 
thus determined at only 32:1 kilowatts, the armature copper 
loss being 28:7 kilowatts and the field copper loss 7:4 kilo- 
watts, giving an electrical efficiency at full load of over 98 per 
cent. The new machines, as noted above, have a lower iron 
loss, more ventilating passages in both armatures and fields, 
and are also fitted with vertical water-cooling passages cored 
in the cast-iron spider, into which the armature lamine are 
dovetailed. Without using these, however, and without hoods 
similar to those mounted on the old machines, it is found 
that the new ones on continuous гип at full open 
gate, about a 10 per cent. overload, reach а limiting 
temperature only 47°C. above that of the atmosphere. 


The modern tendency towards close regulation has not been 
followed in these new machines, which have as high a ratio of 
armature to field ampere turns as have the first three. The 
air gap has been shortened from lin. to 2in., reducing the field 
ampere turns by about the same proportion as the armature 
ampere turns. They require a 50 per cent. increase of the 
no-load exciting current to maintain the same potential 
difference between terminals with a non-inductive rated load, 
and the machine on dead short circuit with full load excita- 
tion only gives about twice full-load current. With a battery 
of such mammoth machines running in parallel with the 


| of a transformer for various loads. 
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great momentum of their rotating parts, if they were fitted 
with powerful fields and were consequently able to give six, 
eight or more times their rated energy current on short circuit, 
the conditions in case of such an accident would resemble at 
the weakest point of the circuit all too closely the detonation 
of a charge of dynamite. It is almost needless to state that 
it is impracticable to fuse or otherwise break electrically such 
large powers. It also takes some little while for the field to 
die down after its circuit is opened. The high armature 
reaction gives what might be termed an automatic limit which 
can be depended upon to cut the energy output off at a pre- 
determined point. For testing these machines there has been 
erected in the new part of the station a 2,000-volt switchboard 
with switches fitted with carbon breaks each connected to a 
resistance of bare iron wire wound on a long, flat, wooden 
frame much after the fashion of carded cotton. These frames, 
or ladders, as they are termed, are immersed in one of the 
forebays about 18ft. by 12ft. by 8ft. high, and serve to absorb 
the load of a 5,000 н.р. generator. | 


(To be continued.) 


MAGNETIC LEAKAGE IN THE ALTERNATING 
CURRENT TRANSFORMER. i 


' BY ALEXANDER RUSSELL, M.A. 


In The Electrician, Vol. XXXVIII., p. 725, a few formule 
are given for the alternating current transformer which can be 
used to prediet the currents, secondary voltage and efficiency 
The only important 
assumption made in proving these formule was that there 
was no magnetic leakage between the primary and secondary 
windings. This assumption, although practically true for 
many commercial transformers of ordinary sizes, yet is far 
from true for some types of transformers and for many large 
transformers. A discussion, therefore, as to how magnetic 
leakage affects these formule is necessary. 

Manufacturers generally recognise that magnetic leakage is 
& drawback in the design of their transformers, and that if they 
could get rid of this leakage they would be able to make them 
more cheaply. Whether their new transformers have as high 
an efficiency as their old ones is another matter and one 
which the formule given below enable us to see. It is well 
for manufacturers to bear in mind that a transformer with no 
magnetic leakage has an efficiency of less than 98 per cent. 
at full load. For example, some tests of an 850-kilowatt trans- 
former recently published state that its efficiency is 98:46 per 
cent. at full load and 92:7 per cent. at one-tenth load. If by full 
load is meant a drop of two per cent. in the secondary volts, 
then in this transformer there is very considerable leakage 
producing a lag of 10deg. in the secondary current behind 
the effective E.M.F. caused by the flux in the core. Another 
point also which they ought to bear in mind is that the 
efficiency alters very much with the shape of the wave of the 
E.M.F. of the alternator used in the test. It has been 
noticed that the core loss in transformers, tested in large 
central stations where there are several different kinds of 
alternators running, varies from day to day. This is some- 
times attributed to the Partridge” effect, but is more 
probably due to the varying height of the centre of gravity 
of the resultant E.M.F. wave due to combinations of different 
machines. | 

The only practical method hitherto employed for measuring 
leakage in transformers is to give the “inductive drop in 
volts" in the secondary at full load. This is got by sub- 
tracting from the open circuit secondary voltage the secondary 
voltage at full load and the copper drop.” As the total 
drop of volts at full load is only 2 per cent. of its initial value, 
and as we rarely find as much as half of this due to leakage, 
it is not very easy to measure leakage in this way. This 
‘‘inductive drop" also is not proportional to the secondary 
current, and so the voltages at other loads cannot be readily 
deduced. Now, the angle of lag of the secondary current 
behind the E.M.F., caused by the driving flux in the core, 
occurs in nearly all the formule for a transformer, and as this 
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angle is practically in direct proportion to the secondary 
current and can easily be measured by at least four different 
methods, it seems that to determine this angle is the best way 
of measuring leakage. This angle varies with the shape of the 
E.M.F. wave and here again the necessity of knowing some- 
thing more than the effective value of this wave is shown. 
Knowing, however, the leakage lag per ampere of secondary 
current for a given applied E.M.F. wave, the primary and 
secondary resistances when warm, the magnetising current 
and the magnetising watts, then we can calculate to & 1 per 
cent. accuracy the currents, angles of lag, secondary voltage 
and efficiency for any load. The efficiency perhaps can be 
calculated to an accuracy of within one-terith per cent. if 
certain corrections are applied to the ordinary formula, but as 
small variations in the height of the centre of gravity of the 
applied wave greatly affect the efficiency such great accuracy 
is seldom wanted. `` 

We shall first consider the theory of the transformer and 
get the trigonometrical relations connecting the currents, 
voltages and angles of lag. It will be seen that some of the 
equations are very simple and that some of the others can be 
simplified in practice so that calculation by means of them is 
easy. It is instructive to note that all the formule come 
from a simple diagram consisting of two triangles which has 
been called the fundamental diagram of a transformer (Fig. 1). 
Clerk Maxwell’s method of analysing the E.M.F.’s in the 
primary and secondary has not been followed, and the diagram 
seems greatly simplified in consequence. Fig. 1 applies, of 
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Ета. 1.—Diagram of a Transformer showing Magnetic Leakage. 
OC=primary E. M. F. VI. OB=RA, BF=V.2+SA, 
DBF angle of lag due to leakage. 


= constant = n. 


course, equally to the air core transformer. If there is no 
magnetic leakage F coincides with D and the lower triangle 
becomes a straight line. It is surprising how accurately the 
formule predict what happens. My senior students carried 
out rapid tests on two leaky transformers, some of them even 
taking readings down to a 20 per cent. drop in the secondary 
voltage to the great danger of the transformer without, how- 
ever, finding any serious divergence from the calculated results. 

Instead of giving tests on these transformers, it will be 
more interesting if we apply the formule to published tests. 

The most interesting and instructive tests of a transformer 
ever published are undoubtedly Dr. Roessler’s tests on a 
small transformer when acted on by both ‘rounded " and 
“ peaked” E.M.F.'s. They were re-published in The Electrician, 
Vol. XXXVL, p. 125, &е. His experimental results have been 
compared below with those calculated from certain experi- 
mental data he gives. This is a very severe test of the formule 
as the open circuit loss in the half-kilowatt transformer he 
used was one-tenth of the full load in one case, and one- 
twentieth of the full load in the other. The copper resistance 
of its primary was also very high so that the induction in the 
core is diminished by 8:8 per cent. at full load. For this 
reason а comparison of the observed and calculated results is 
specially interesting as slight divergences may point out 
unnoticed effects. To read the voltages Dr. Roessler used 
simply Cardew voltmeters, and hence he did not directly 
observe the secondary voltage on open circuit. His tests 
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prove, however, that scientific ability far more than counter: 4 
balances the lack of costly apparatus. ^ 

The other experimental results analysed below are” Dr. 
Fleming’s tests on a 6-kilowatt Swinburne: Hedgehog 
transformer. This was chosen, not because the calculated 
results agree very closely with the observed, but because it 
was an open iron circuit transformer which shows considerable 

magnetic leakage. | 

The Diagram of a Transformer.—In Fig. 1 let OC represent 
the effective value of the voltage applied to the primary 
terminals, OB the E. M. F. required to drive the primary 
current A, through the primary resistance R, and let BC be 
the back E. M. F. set up by the varying flux of induction em- 
braced by the primary coil. These three E.M.F.’s balance one 
another and, therefore, always form a triangle whatever the load 
on the transformer may be. We shall call the angle COB the 
angle of lag of the primary current and shall denote it by 4. 
At full load in actual transformers OB is about 1 per cent. of 
OC and hence the flux of induction in the core is about 1 per 
cent. less at full load than at no load, since the E.M.F. BC 
is caused by this varying flux. We see, therefore, that 
whether there be magnetic leakage or not, the flux in the 
primary in an ordinary transformer remains approximately 
constant. Now, consider the secondary coil. The total 
Е.М.Е. set up by that part of the varying flux in this coil 
due to the primary circuit must be in the same phase as the 
E.M.F. BC, and it must always bear a constant ratio to it. 
Hence if we produce BC to some point D, BD will represent 
the total E.M.F. in the secondary coil in magnitude and 


phase. If there be no magnetic leakage, 
от 
BC ж» 


where n, is the number of turns in the primary and n, is ће 
number of turns in the secondary. If there is magnetic 
leakage, then at all loads we shall have 


- (1) 


where k is а constant less than unity. In ordinary trans- 
formers k is nearly equal to unity. When the secondary is 
open circuited, the E.M.F. at its terminals is in phase with 
BD, but when there is a load on the secondary, the terminal 
Е.М.Е. is in phase with the secondary current and gets out 
of phase with BD. If, then, A, be the secondary current, S the 

resistance of the secondary coil and V, the secondary E.M.F., 

we have, in addition to the driving E.M.F. BD. and the 

resistance E.M.F., Vz ＋ SA, an E. M. F. FD which we may 

call the leakage E.M.F. This leakage E.M.F. is proportional 

io À, so long as the shape of the current wave in the secon- 

dary is constant. In transformers the shape of this wave does 

not practically alter between no load and full load, and hence 

no appreciable error is introduced by the assumption that the 
leakage E. M. F. is proportional to the secondary current. The 
leakage lines in the secondary sometimes do work in hysteresis 

and eddy currents, but the amount of work done, comparatively 

speaking, is exceedingly small, and it would only complicate 

the formule quite unnecessarily to take it into account. We 

shall, therefore, assume that the secondary leakage lines do 

no work, and hence DF is drawn perpendicular to BF. 

In Fig. 1, then, OC represents VI, the applied volts which 
are supposed constant, OB equals RA, and BF equals 
V,+SA,; OC gives the phase of V, OB the phase of A, 
and BF the phase of V, and A,. The angle DBF we shall 

call a,“ and refer to it as ‘the an gle of lag in the secondary due to 
leakage. When the secondary current is zero the angle of lag 
is also zero, and F coincides with D. In this case BD 
represents the secondary E. M. F. on open circuit (E-), and 
OB equals RA, where A, is the magnetising current. It is 
obvious that E, lags by nearly 180deg. behind V, in phase. 
Now, since the angle OCB is very small, BC is | practically 
equal: to У, - КА cos G, hence— 

d . BD 


V- R, 558 . 50 


(2) 
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‘This equation enables us to determine the value of = which 


we shall denote by n in order to simplify the formule. 
Equations Connecting the Currents.—The magnetising turns 
that produce the flux in the primary which causes the back 
E.M.F. BC are А, and km,A,. The resultant of these 
magnetising turns must be very nearly equal to mA, and 
must be inclined at an angle very nearly equal to œ, to BC. 
The reason of this is because BC and, therefore, the flux 
causing it is nearly constant at all loads, and hence also the 
hysteresis is nearly constant. We could easily take account 
. of this variation by noting that the flux at any load is propor- 
tional to V, - RA, cos Gi, and so = resultant magnetising 
V; - RA, cos Фф, 
turns at that load will be тА, V. n i Tp 
diminish by about 1 per cent. at full load. Again, Steinmetz’s 
law enables us to take into account the variation in the 
hysteresis, and hence the variation in the angle the resultant 
makes with the E.M.F. caused by the flux. In commercial 
transformers this variation can be neglected as taking it into 
account only affects the fourth or fifth figure in our answers. 
Resolving, then, the magnetising turns along and perpendicular 
to DBC (Fig. 1), we get 
AI cos ф, — kn,À, 608 а = n, À, cos G 
А, sin ф, — kn, A, sin а =n, å, sin ф,. 


These equations may be written thus, 


nA, сова = А, Cos ф, - A, cos dy, (3) 
and nA, sin a= A, Sin ф, - A, sin ф,. (4) 


We have, therefore, the choice of the following three equa- | 
tions to determine the leakage angle a, 


A, sin $, —A, sin фе, 
nA, 

A, Cos ф, — A, сов Ф 
пА, 


А, sin ф, — A, sin $, 
A, Cos, — Асов d 


If W, be the watts given to the primary, then 
W, = V,A, cos ¢, and W, = V.A, cos dy. 


Equation (6) may, therefore, be written 
_W,-W, 

mV,A, ' 

Equation (7) is independent of n, and a is calculated from 
the readings taken on the primary wattmeter and ammeter 
only. Equation (5) can also be usefully applied to find a; 
equations (6) and (8) can only be applied when all the 
readings have been taken very accurately. Even with 
careful measurements we sometimes find that cos a comes 
out greater than one. By measuring, however, the five 
quantities involved several times and taking the mean we can 
find « sufficiently accurately for practical purposes and they 
are the simplest of the formulie which do not directly involve 
the resistances. 


, they, therefore, 


and 


sin а = (5) 
(6) 


(7) 


COS a= 


and tan a= 


(8) 


Expression for the Secondary Voltage. From Fig. 1 


COS G =, 


BD’ 
ln ВЕ Вр cos a, 
. Vi TSA =n cos a DC 
=n cos a (V, - RA, cos ¢,). 


un from (3) 
=nV,cosa—{S + (n cos aP RI A= n cos aRA, cos dy; 


= nV, cos а- (п cos a) QA, —n cos «КА, cos ф, 
where Q = Е + — 


(9) 


(n cos а)? 
On substituting from (2) this hecomes, 
V, 2 E, cosa — (n cos af*QA,. (10) 


7 following approximate equation can, therefore, be used to 
nd a, 


Vi (5 + л? RA, 


COS a= WoW. се aa 
Е, 


(11) 


— — 


When a reflecting mirror electrostatic voltmeter is available, 
and the source of alternating E.M.F. very constant, this is а 
good method of finding a. 


The Efficiency of a Leaky Transformer.—By. equations (8) 


and (9) 
_ W.-W, 
VI cos a 
and Ү,= сов a(V,— RA, cos dy) — (n cos a)?QA,. 


У,А, 


The efficiency ? = W, 
RA, сов КА, сов фу _ п cos a QA, 


. (12) 


1— W.) (1- 
-( ү, 
Үз ү, 
In commercial transformers we can, ее, use the equation 


- (1-7) em QW, RA, cos ts) 
WS Yu) 
n= (17) (1-577) | 


-(1- (- + Van. cos u 
13) 
to determine the efficiency. Again, since Q=R+ > sec 7a, 
and the maximum value of sec*a is 1:08, no d error 18 
introduced by finding Q from the equation 


Q- Ref. 


The graphical construction, Шы given in The Electrician 
of March 25, 1898, for the efficiency curve of a transformer 
can always be used in practice. It is, of course, equivalent to 
equation (18), 


Again, since 7 = "зи formula E may be written 
1 


— (W, + W,) =. V. Ww. W.). 


The left-hand side of this ж obviously represents the 
copper losses in the transformer. Hence, if we plot the 


(14) 


copper losses as a function of W,, we get a parabola. Also, 
since =(W W,)(1- ee) 15 
(Wi — Va (15) 


we can at once write down W, when we know WI. In practical 
work we take the value of Q when the copper is hot, as an 
error in the value of Q has very little effect on the caleulated 
efficiency at small loads. 


(To be continued, ) 


ELECTRIC TRACTION BY SURFACE CONTACTS. i 
BY MILES WALKER. 


We cannot put forward any surface-contact system as a practical 
substitute for the overhead wire in electric traction unless we can 
answer in the affirmative the following three questions :—(1) Is it 
possible to lay surface contacts in a roadway so that they do not 
cause any obstruction to traffic? (2) Is the method of picking up 
current from studs by means of a skate feasible under practical 
working conditions ? (3) Can the studs be made perfectly safe? If 
affirmative answers to these three questions can be established, the 
future of surface contacts for town traction is a great one. If the 
answer to any question is unsatisfactory, there may be grave 
objections to this system of conveying electrical power to a moving 
car. Nothing buta long trial can give us conclusive answers, but 
an Institution like that of the Electrical Engineers can form a very 
fair judgment upon the probabilities of a scheme on being supplied 
with experimental data, and it can, moreover, give a diversity of 
criticism and suggestion which will be of the highest value to a 
scheme in its infancy. It is to obtain that judgment and to profit 
by that criticism and variety of suggestion that I have brought 
forward the details and experimental data of a surface-contact 
system, upon which Mr. C. E. Holland and I have been at work 
under the direction of Prof. Silvanus Thompson. 

1. To arrive at an answer to the question as to the obstruction 
in the roadway we must find by what amount the studs ought to 
project, and also what amount of inequality is ordinarily found and 
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is admissible in a roadway. During the last few months I have 
been making observations of roadways in city streets and along 
tramway tracks, and I have been surprised to find how great the 
depth of inequalities in pavement really are when we come to 
measure them. Hollows iu. or even fin. deep are hardly notice- 
able if of 2ft. or 3ft. in extent. Hollows lin. in depth, and with 
gently sloping sides extending 4ft. or 5ft. from the centre are of 
very common occurrence in roads which a casual observer would 
call good. The track between tram rails is generally to be found 
much more uniform as to levels than the other parts of the road, 
but even here sudden changes of фір. or fin. in the level of the 
crowning are so common that we never notice them. It is difficult 
for the eye to detect slight changes of slope in a groundwork of 
rough granite setts. | | 

In order to give an idea of the sort of inequalities which com- 
manly occur unnoticed in roadways, I have e a drawing (Fig. 1) 
to scale of the section of a fair average piece of well-worn roadwa 
in the Holloway-road. The section is taken parallel to the rai 
and midway betweenthem. The straight linegivesthe level of the rail. 
The upper line gives the inequality of the paving-stone surface. The 
average hollow that one meets with is about Jin. deep. In places 
the stones have sunk until they are nearly level with the rails, 
while the original crowning between rails seems to have been 
about ljin. Gf course, it looks very much worse in section than it 
does in the street. For comparison with this piece of paving I 
have given a section (Fig. 2) drawn to the same scale of our experi- 
mental line at Willesden Junction. This, of course, represents a 
piece of track just newly laid and without the inequalities which 
are sure to come with time and traffic, but one can see at a glance 
that if we impress the inequalities of Fig. 1 upon those of Fig. 2 we 
do not get anything which is substantially worse than either. In 
order to show the sort of hollows that one meets with in roads 
which are in bad condition I have given a section (Fig. 3) of a 
hollow in a rather bad piece of roadway. I do not know that 


Vii smoothly, in fact almost noiselessly. We have tried 
the effect of various obstacles on the line. Anything big, like a 
brick or a tin canister, is simply knocked out of the way without 
even causing a spark. Stones standing about an inch high gener- 
ally suffer the same fate. Sometimes, however, if a stone is wedged 
carefully into a hollow in the road the skate will glide over it and 
be prevented from touching the stud. The effect of this is that the 
cat is deprived of power from that stud, but running on by ite 
impetus contact is again established with the main. is is an 
accident of no moment, and would, in fact, very seldom occur іп ‘a 


,,,. 7277 Г 


Fia. 6. 


paved street. А shovelful of gravel thrown upon and round the 
stud has the effect of causing considerable sparking, but does no 
t harm. Grave! upon the track will cause sparking in any elec- 

tric traction т in which the rails are used fora return. 0499 ; 
One method of supporting the skate (in the case of a four-wheeled 
car) is shown in Fig. 6. A frame (part of which is shown in the 
figure and marked F) is supported on bearings running on the axles 
ot the car. To this is bolted a pair of stout brackets of the shape 
seen in the figure. A vertical pin, llin. in diameter, with a 
thickened base pivotted to the skate, slides freely in each bracket, 
and carries two pairs of lock nuts. The lower pair press upon a 


SCALE OF FEET | Fig. 

9 1 2 3 
Fig.2. 
Fig.3. 
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the thoroughfare from which this was taken (and which contains 
many hundreds of similar hollows) bears at all a bad name. People 
seem to put up with them very quietly. Figures 4 and 5 show sec- 
tions of roadway at right angles to the rails, one with a surface con- 
tact and the other without. 

Now the projection of the stud shown in Fig. 2, innocent though 
it pay seem in comparison with ordinary paving-stone inequalities, 
is amply sufficient to give the required clearance to the skate. Its 
top is, on the average, lin. above the level of the rail, and the 
clearance between the skate and the crowning of the pavement 
between two studs is zin. This is sufficient to clear all but very 
deep mud. The effects of mud and water are considered at length 
below. Ifa paving-stone happened to project some way above the 
others it would do no harm until it ооо above the level of the 
stud, and a rare occurrence of that kind could be very easily dealt 


2. This brings us to our second question as to the feasibility of 
picking up current from studs. It should be noticed in the first 
place that a row of studs is a very much better thing than a sec- 
tional rail. A stud is much easier to insulate than a 
rail The leakage from a rail in wet weather would be 20 
times as great as from a stud. A rail is much more difficult to 
renew, and though it gives greater facility upon sharp curves, its 
advantage in this respect loses weight as soon as we show that the 
studs can operate on the sharpest curves met with in practice. 
When studs are used, it is, of course, necessary, to carry below the 
car a long metal skate which will maintain its contact with one 
stud while it passes on to the next. And the question naturally 
arises, Can a skate be made to run smoothly over a row of studs / 
That is a question upon which we had considerable doubt until we 
tried it. The answer (so far as an answer can be obtained from an 
experimental line) is that it can be made to run at the highest 


spring, and can be adjusted to take any required fraction of the 
weight of the skate, while the upper pair act as a back-stop and 
prevent the skate from falling below a certain fixed limit. In 
practice the back-stop should be adjusted so that it allows the skate 
to fall as low as the lowest stud on the line (say, about an inch 
above the level of the rail), while the spring is adjusted so that 
when running on an average stud the pressure is about 10lb. The 
spring being a long one and much compressed changes its forces 
very little with a lift of lin. or Мп. The little friction that occurs 
on the pin is just sufficient to deaden any tendency to dance when 
running at a high speed. The skate is composed of a U-shaped 
steel girder 4}in. by 24in., and is 18ft. long. The side webs of this 
girder are cut off for a length of 3ft. at each end of the skate, so as 
to give the point a certain amount of springiness. The springy 
portions are then bent up at a үч gentle slope (about 1 in 100), 
and the tips are still further curved upwards. By supporting the 
skate on springs at two points about 4ft. from its ends a very useful 
pitching motion is given to it as it slides over the studs. This is 
shown in Figs. 7 and 8, in which the vertical scale is exaggerated 
so as to make a small drawing sufficiently clear. The greater part 
of the weight of the skate being borne by the springs, so long as a 
stud is under the central part, the ends are kept well above the ground. 
But as the stud geta nearer and nearer the hind end more and more 
weight is thrown upon the front end, until just before the skate 
reaches the next stud, the front end is down upon its back-stop, as 
seen in Fig. 8. This stop is about 4ft. from the tip, and the slight 
tilt of the skate throws the tip a little lower than it otherwise 
would do, and at the same time presents the striking surface at an 
exceedingly small angle (about 0° 30’) to the horizontal. Thus the 
contact with the studs can be made almost silently, even at the 
highest speeds The tip. of the skate, which is ordinarily well 
above the ground, dips down to accommodate itself to a worn stud 
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just at the point where it is required. Having once touched the 
stud and excited the magnet under it, the attraction of the magnet 
helps to stop any jumping. The ends of the skate being very 
springy accommodate themselves very well to studs differing con- 
siderably in height. In үе it will be possible, by setting the 
boxes directly upon ties between the rails, to ensure that the studs 
do not in the ordinary course vary by more than lin. 

The method by which one stud is made alive before the car leaves 
the stud behind will be considered in the next section, but while 
considering the skate it is important to note what amount of over- 
lap must be allowed to it, In designing an experimental line we 
wanted to be on the safe side, so we allowed a 34ft. overlap, know- 
ing that the switches took about (вес. to close. Thus the skate 
was made 18ft. long with 144ft. between the studs. This eun 
is more than sufficient. e have run at a measured speed of 1 
miles an hour without experiencing trouble from the non-closing of 
switches, and could probably go quicker but for the inoonveniences 
of our short track. Now as the Board of Trade regulations limit 
the speed at which cars in towns may run far below this, we might 
have a much shorter overlap or a longer distance between the studs. 
The Board of Trade regulation for Dublin runs as follows :—** The 
speed at which the carriages shall be driven or propelled along the 
tramway shall not exceed the rate of eight miles an hour, and the 
speed at which the carriages shall pass through facing points, 


i 


^ 
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7 2 
Fic. 7.— Vertical scale exaggerated, showing how ekate rests on stud, 


whether fixed or movable, shall not exceed the rate of four miles 
per hour.” Further, in the regulations relating to the motor 
carriage it is provided“ It shall be fitted with a governor which 
cannot be tampered with by the driver and which shall operate 
so as to cut off all electric current from the motors whenever the 
speed exceeds 10 miles an hour." While it is possible to go at the 
speed of 15 to 20 miles an hour with a moderate overlap, we can, 
by shortening the overlap, positively prevent the car from going at 
a speed greater than a certain fixed limit. We find that we can 
increase the length of skate to 22ft. fora 25ft. car and have 18ft. 6in. 
between the atuds. Lines on which bogie cars are employed would 
allow of still greater length of skate and a smuch as 30ft. between 
the studs. In wet weather a certain amount of leakage ocours 
from the stud which is for the time supplying current to the car, 
and it is important to inquire how much this leakage is. It is 


Ж T ГР | “ddd 
Fic. 8. — Vertical scale exaggerated, showing the dipping action of skate, 
easily ascertained by actual measurement with street mud and 


water placed around the stud and skate, The following data were 
obtained by experiment. The pressure on the line was 500 volts. 


Particulars of Leakage from Studs, 


163 Current leakin 
Condition of road. N 8 
Track covered with very wet mud and water Jin. to in. 
deep so as to make the very worst street condition. 
The skate resting on two studs at 500 volts above 
, earth. The mud between the studs touching the 
. skate at intervals along its length. Total leakage 
. from the two studs ........... . Z Z ã q 3˙9 
The same after standing five minutes or 4:5 
After опе stroke of a brush ғо as to reduce the depth of 


mud and water to lin. .............. NE 2:3 
One stud with short skate resting on it. Wet mud 
about lib. dgS ggg 3 12 
The same with mud deeper. Very bad roid conditions.. 2˙5 
The same with thin mud and water as it would be on an 
ordinary wet day /a e — 04 
The ваше: ату сои ОО КУ О Г Г Practically none 


It must be remembered that the sloping asphalt round the studs 
tends to become clean in very wet weather. After a heavy shower, 
the bulk of the mud having been removed, the leakage will be very 
little indeed. It is probable that the average leakage in wet 


weather will be about half an ampere per car; while' undér 
exceptionally bad road conditions it may approach five amperes. 
By carrying a brush in front of some of the cars to sweep away the 
deepest mud it can be kept at about one ampere, even under the 
worst conditions. "Taking only five fine days to one wet one, the 
average leakage will be under a quarter of an ampere per car, or 
about 2 per cent. of the total power of the station, It is difficult to 
say what effect this will have upon the coal bi!l, but it is certain it 
cannot increase it by 2 per cent. Of course, on a dry year like the 
one we have just had the average leakage would be almost negligible. 


Ease in going round curves and over crossings is a matter of great 
importance in any system of electric traction in towns. Whena 
long skate is used on a simple four-wheeled car it is necessary to 
put the studs nearer together on & sharp curve, because the ends 
of the skate do not keep to the centre of the track. Ona 34ft. 
radius curve it is desirable to have studs every 8ft. This, of 
course, adds to the cost of construction, but as the greater part of a 
tramway company's rails are straight or nearly straight it is not a 
serious matter. The length of the skate is really limited by the 
radius of the sharpest curve on the line. If a line has many 34ft. 
radius curves, a suitable length for the skate is about 18ft. for a 
four-wheeled car. It is a great advantage in a surface contact 
system to have only one row of studs in the centre of the track. It 
is also an advantage to have each stud self-dependent ; that is to 
say, capable of being exerted without inter-connections from other 
studs. In systems having two rows of studs it must be very diffi- 
cult to keep the right skate on the right stud when going round a 
curve, unless the skates are quite short and the studs very near 
together in each row. At crossings the difficulties would become 
greater. We have found that by employing a single row of studs 
in the centre of the track (where full advantage can be taken of 
the crowning of the paving-stones) there is no difficulty in going 
round sharp curves and over crossings. - In electric traction systems 
it is not usual to provide a means of bringing the car off the rails 
and taking it round an obstruction on the line. If it is thought 
desirable to do this, it can be done very easily on a surface con- 
tact system by carrying with the cars properly protected flexibles 
which can in an emergency be attached to the studs and to the rail. 

3. We now come to the most important question—the question 
of public safety. The automatic switches must be designed so that 
they can only be closed when a car is over the stud, and the pro- 
vision for guarding against the accident of a stud being left alive in 
the street must be absolutely without a flaw if the surface contact 
system is to be permitted for a moment in England. It is exceed- 
ingly difficult to form an estimate of the safety of any particular 
device. Things that we are accustomed to use every day without 
injury to ourselves we come to regard as harmless, often not so 
much because they have no element of danger in them, as because 
in common experience accident does not happen. Who, seeing 
for the first time a railway train steaming at 60 miles an hour, 
would care to trust himself on board it? The more he might know 
of the laws of motion, the attraction of gravitation, and the strength 
of materials, the less would he be inclined to listen to arguments 
to prove that it could not come off the rails. The reason that we 
dare go railway journeys is not because we are satisfied with the 
proof, it is because in common experience trains do not run off the 
rails. Upon the introduction of anything to which we are unac- 
customed, anything that contains a conceivable element of danger, 
we are at once afraid, and it is exceedingly difficult for any one to 
satisfy us that it is perfectly safe. It is so with surface contacts. 
The more we know about mechanism, the less we feel inclined to 
trust in the safety of a device which is proved to be safe by unan- 
swerable arguments. There is only one way of bringing conviction 
to the mind of the timid, and that is to simplify the issue upon 
which safety depends until it becomes identical with something 
with which we are perfectly familiar and in which we have perfect 
confidence. It is in this way that we have tried to bring home the 
safety of surface contacts. 

Take something that we sre sure about. Can a magnet attract 
the air? It cannot. If we are sufficiently sure of that, it will do 
for a principle upon which to base a safety switch. But we want 
something more than a principle, we want a moving part to make 
a switch. Then let us take one of the simplest and surest of all 
moving things, a heavy cylinder sliding in a very loose vertical 
tube. Is it possible for it to remain suspended in the tube when 
the only force upon it is gravity ? If it is impossible, then that 
cylinder will do for our moving part. The problem now is to make 
& switch whose safety depends, and depends only, upon a magnet 
not attracting air, and a cylinder which will not stick. If we can 
do so without introducing other issues of a more complicated 
character, and with which we. are less familiar, then we have a 
switch upon which we can rely. If we take an iron plunger with 
expanded ends, like that numbered 2 in Fig. 9, and surround it by 
a solenoid of wire, carrying a current, it is possible to choose the 
size of the heads so that the tendency of the plunger to assume a 
central position is belanced by the attraction of the solenoid on 
the iron heads. With properly chosen heads the solenoid 
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exerts no force whatever on the 
the only force upon it, it will, 
position No. 2. 
shown in No. 3, the plunger ma 
between the two. In case ak 

support part of its weight by merely increasing the size of the 


ponger. 


be raised by 


No.1 


lower head by a small amount. Thus, we have a simple piece of 
mechanism whose movement is entirely dependent upon the pre- 
sence of a mass of iron in its neighbourhood, and which cannot be 
moved by the solenoid itself, even though the magnetising current 
carries the iron up to the saturation limit. This has been oon- 
verted into the operating part of the switch, in the manner 
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described below. Now, though the force of attraction is sufficient 
to lift a fairly heavy plunger and operate a switch, it is desirable to 
have something more than this. We want a switch which will, 
notwithstanding its massive moving parts, close in an exoeedingly 
short space of time. We want a very great acceleration upon the 


course, take up the | obtain 
If, now, a piece of iron is placed over it, as | a short air-gap, as shown in position No. 1 of Fig. 9, and arranging 
the attraction | matters so 
eavy plunger is used it is possible to | is put through the magnetising coil. As soon as current passes, the 


Gravity being | moving s parts during the first part of their motion. This is easily 
у 


merely separating the upper head from the plunger by 
t the mass of iron comes over the switch before current 


attraction upon the head is so great that the plunger gets up a high 
velocity before the two come together, with the result that the 
switch oes as though it had been hit with а hammer. А very 
simple device—a mere film of oil acting as a cushion—can be 
employed to prevent the switch from being injured by the con- 
cussion. The connection of this operating part to the contact points 
of the switch has been the subject of some very varied experiments. 
If we are to preserve our original simple issue, we must not hamper 
this plunger with any gear at all. The safety of street passengers 
must be made dependent upon nothing else than the falling of the 
Plunger when the mass of iron is removed. The attachment of any 
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gear at once introduces the risk of friction, whose amount may be a 
variable quantity. Fig. 10 shows the construction of one of our 
safety switches. The switch is in the closed position. The plunger 
P is the same in deaign as that shown ip Fig. 9. It is surrounded 
by a very loose tube which is enlarged at its lower end, T, so as to 
enclose the expanded end of the plunger, which is free to slide iu 
the tube, the clearance being as great as we like. The tube T can 
itself slide in an outer tube, and is attached by insulating brushes 
to the yoke-piece Y, which, when the switch is closed, makes elec- 
trical connection between two brushes C and C,. As the whole 
switch is immersed in oil, a considerable suction exists between the 
plunger P and the tube T, notwithstanding the large clearance, во 
that when the plunger falls it carries the yoke Y with it and opens 
the switch. Before describing the details of the switch it will be 


Fic. 12. 


best to look at the general method of operating the switches in 
succession. Figs. 11 and 12 are diagrams of the electrical oonneo- 
tions. Switch No. 1 of Fig. 11 is closed, and current is flowing 
from the feeder main Е Е through the fuse f, through the yoke 
piece from C, to C, and to the stud S, thence by means of the 
skate K it passes to the motor and then to the frame of the car 
truck. In this particular method of making the connections the 
plunger is magnetised by means of a shunt coil connected between 
the stud and earth. The comparative advantages of shunt and 
series coils in switches of this kind was discussed in our British 
Association Paper, and I need not go into that matter again. It 
is sufficient to describe here the method which we have found to 
be simplest and most satisfactory. It will be seen that in the 


diagram the yoke between C, and C, is drawn as a piece separate 


from the plunger, but itis tobe understood that in the ordinary course 
they rise and fall together as mentioned above. Thus in No. 1 
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Fig. 11, the plunger is up and the yoke is up; in No. 2 they are both 
down. Fig. 12 shows the car in the act of passing from one stud 
to the next. As soon as the skate K touches the stud of No. 2 
current passes from it round the shunt coil, magnetising the 


plunger, which rises and is held up by its attraction upon the iron 
skate K. A moment later the skate K leaves switch No. 1, and, as 


the plunger has no longer anything which it can attract, it falls and 
opens the switch. The forces required to open the switch are very 
small, and the 3lb. weight thrown upon the yoke piece upon the 
removal of the iron of the skate gives a very ample factor of safety. 
But the safety of street passengers does not depend upon the open- 
ing of the switch in this way. If, for any reason whatever, the 
yoke piece did stick up (a thing which it pae never will do), 
the plunger will slide down the tube and make connection 


between the yoke piece and the earth in the manner shown in |. 


Kig. 13. This will connect the main to earth through the fuse f. 


The fuse will, of course, be blown immediately, and the switch |. 


entirely cut off from the main. The switch shown in Fig. 10 can 
now be described in greater detail. In the first place it is contained 


in a round cast-iron box, the lid of which is of gun metal and forms |: 


the stud. The lid is fixed into а gun-metal ring which is insulated 


from the cast-iron box by means of micanite. The whole is | 


designed to bear a weight of 15 tons and to take a heavy blow, 
having & considerable horizontal component, such as would be 
received from a heavy waggon jogging on to it. Thes round 
about the stud is filled in with asphalt up to the level of the road, 
but the micanite is designed to insulate the stud sufficiently by 


Fic. 13. 


itself even if the asphalt were broken away and the space filled 
up with water. In still later designs we are insulating the studs by 
supporting them entirely upon a block of granite. The stud is 
faced with a plate of hard phosphor-bronze to take the wear, and 
this plate can be replaced when worn down. 


(To be concluded.) 


ELECTRICITY WORKS ACCOUNTS. 


Waterloo and City Railway Oo. 


Date of commencement of working ꝗ . 1898. 
System of electrical lines . Third rail. | 
Chief Engineers . . . . . . . . . . . W. В. Galbraith, 


The official statement of accounts for the half- year ended 
December 31, 1898, indicate a total capital expenditure of 
£549,457, including £25,000 on interest during construction, 
leaving a balance in hand to capital account of £11,548 out of 
a total subscribed capital of £561,000. The revenue account 
shows the following items :— 


Revenue Account. 


RECEIPTS :— 
Gross revenue, less Government duty from August 8th 
(date of opening) to December 21st ......... . ............ £10,888 
Renta and transfer fes 69 
Total receipts eee aveo a жень баео 10,957 
EXPENDITURE : — 
Amount retained by South-Western Railway Company 
in respect of working expenses . . 4,119 
Directors, auditors, salaries, e ecce 509 
jp Mem "EE S du 221 
Total expenditure orent nea ese Ropa sa vei nta вана: 4,655 
WonBkrING Pror :— 
Balance carried to net revenue account ....... NM 6,301 


With the balance of £6,801, added to a general interest account 
of £2,878, a sum of £8,679 was available for distribution. А 
gum of £289 was paid in interest on Debenture Stock, and 
3 per cent. per annum for the half-year on the Ordinary 
shares, with the balance of £8,391. 


A. B. W. Kennedy. 


Blackpool and Fleetwood Tramroad Company. 


! 


:Date of commencement of working ..................... 1898. 

System of electrical limes ................................. Overhead trolley. 
Tramway Manager 4 . John Cameron. 
Chief Engine kk: ves J. McMahon. 


The accounts of this electric traction undertaking indicate 
the following principal items for the period ended December 


81, 1898 :— 
CAPITAL— 
Authorised capitalllllllllllll!aa««ccccx́f .. . £180,000 
Subscribed share capital ....................................... 120,000 
Mortgage деЬеп{игев...................................... atas ,000 
| Sundry lans m ; 
Total capital receive ! 166, 44) 
Balance added from profit account ........................... 3006 
Total capital expended— 2 : z 168,659 
REVENUE — 
тас тесер: dioe conia CODE EFE ARES E SERENA EO s ede 14,476 
Total expenditure out of revenue ........................... 5,892 
Working proe аааз T 8,584 


The working profit amounts to 59} per cent. of the gross 
‘receipts, leaving 40$ per cent. as the ratio of expenses to 
revenue—needless to say, a very excellent performance for the 
short period the line has been in operation. 


Bristol Tramways and Carriage Company (Limited). 
The impending conversion of the whole of the Bristol tram- ` 
ways system from horse to electric traction, quite as much as 
the fact that some 84 miles of track are now run by the trolley, 
makes this undertaking specially interesting. At the present time 
.&he work of erecting a large power station in a central locality 
is rapidly progressing. In examining the half-yearly accounts, 
however, it will be necessary to keep well in view the fact that 
the bulk of this Company’s business at present is with horse- 
drawn vehicles. An abstract of the accounts below gives the 
items of chief interest to electric traction engineers: 


Date of commencement of working electrical lines 1896, 


System of electrical lines ................................ Overhead side trolley. 

aging Director ......... iI tt EEE (. George White. 
Chief Engineer t ( W. Wood. 

Half Year ended Dec. 51, 1897 Dec. 51,1898 

Passengers carried 11,060,817 | 12,644,476 
Miles of electrical track constructed............... 8:5 8:5 
Number of motor and trailer cars.................. 46 66 
Capital authorised, share ........................... £500,000 | £500,000 
Capital received, total . 442,250 578,500 

55 7 r ае а 525,000 437,500 

n „ loan (including Debentures) ... 117,250 141,000 
Capital expended................... ·lOBOU[ PU rene 90,915 576,480 
Electrical depreciation fund ........................ 5,508 ‚000 
Amount carried to electrical depreciation fund 1,692 1,000 
Repairs of plant, machinery, and rolling stockt 4,516 4,657 
Electrical renewals and repair ͥ 1,146 1,124 
Working profit for half year . 16,860 ‚455 
Balance available for dividendt..................... 8,750 14,219 
Ordinary dividend paid (per cent. per annum) ... 6% 1% 


* Proportion on electric lines not stated. 
+ Total for entire business. . 


BOOKS RECEIVED. 


** Commemorazione del Sen. Prof. Giovanni Cantoni.” Lecture 
by Prof. Oreste Murani before the Reale Instituto Lombardo di 
Scienze e Lettere. 

„ Transactions of the American Institute of Electrical Engineers." 
No. 11. Vol XV. (New York: R. W. Pope.) 

„The Commercial Management of Engineering Works.” By 
F. G. Burton. (Manchester : The Scientific Publishing Co.) Price 
128. 6d. 

“ The Official Gazette of the United States Patent Office," No. 5, 
Vol LXXXVL Published by authority of Congress. (Wash- 
ington : Government Printing Office.) 

** Proceedings of the Forty-Seventh Meeting of the American 
Association for the Advancement of Science." Held at Boston, 
Mass., August, 1898. (Salem : Published by the Permanent Sec- 
retary.) 


‘*Telegraphy.” By W. Н. Preece, C.B., F.R.S., and Sir J. 
Sievwright, K.C.M.G. (London: Longmans, Green and Co.) 
Price бв. 
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THEORY, VOL. IL—By OrivuR.HNAVISIDE. The 
second volume of this important work is in an advanced stage, and 
will be ready shortly. 


PRACTICAL TELEPHONT.—By Dann SnwoLAm and F. C. RAPHAEL, 
PRIMARY BATTERIES.—A work on this subject will shortly be published, 


bringing the theory and practiog of the Primary Battery ар to date 
The book will be fully illustrated. 
Е. J. WADE. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of e 
batteries or 


tors. 

POCKET-BOOK.—"'The Electrician’ 
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WIRING RULES. 
In a leading article last September we dealt very fully with 


the question of wiring rules, insisting particularly on the 
needlessness of the various codes issued by supply undertakings 
in this country. We pointed out that, if it is necessary for the 


engineers of these concerns to issue regulations, these should 


be confined to a statement of the limiting power that might 
be taken from any one pair of terminals, and to such instruc- 
tions as are necessary to define where the contractor's work 
ends and that of the supply authority begins. We cited some 
examples of the contradictory rules resulting from the station 
engineers specifying as to the actual wiring work, and 
expressed the opinion that the majority of supply undertakers 
had no authority to enforce any detailed wiring rules, or to 
refuse а connection unless the Board of Trade regulations 
were violated. We next reviewed the new rules which Mr. 
Worpmauam had then just issued in Manchester, and con- 
cluded by recommending that the latest edition of the wiring 
rules of the Institution of Electrical Engineers should be во 


extended as to obviate the necessity for any other code, 
whether issued by a fire office or by a central station engineer. 
To effect this in the most satisfactory manner, and with the 
greatest probability of success, we recommended that the Council 
of the Institution should form a joint Committee of ceniral 
station engineers, consultants and contractors, and invite the 
fire offices to be represented also. If the latter held aloof, we 
pointed out that the contractors would still have it in their 
power to wire exclusively according to these new rules, and 80 
render those of the fire offices ineffective. 

Wo confess our satisfaction that three Papers on the subject 
should so shortly afterwards have been read before the Insti- 
tution of Electrical Engineers, and that both the Papers and 
the discussion on them, to a great extent, supported the views 
we had expressed. Mr. Crompron, in his Paper, gave a brief 
account of the labours of the Committee that had framed the 
1897 edition of the Institution wiring rules, and invited repre- 
sentatives of the fire offices to make suggestions for their 
emendation and extension, so that a single set, acceptable to 
all, might be compiled. In his supplementary remarks, how- 
ever, he unwisely, as we think, gave in to Mr. WorpincHam in 
allowing that modifications might be necessary to suit local 
conditions and risks.” Mr. Worpinenam appeared theoreti- 
cally to advocate uniformity, in that he suggested the 
thrashing out of the subject at one or more meetings at 
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which all parties interested were to be represented; that 
rules should then be made, and that people should sink their 
own individual preferences, and it may be their own amour 
propre, and abide loyally by the decision arrived at." Mr. 
Worpinauam, we fear, will have to sink a great number of his 
individual preferences. He was on the Committee that framed 
the Institution rules, but yet his new Manchester rules differ 
widely from these, both in general spirit and in detail. Mr. Prod 
and several speakers compared the items of the various codes 
of rules, and effectively demonstrated that the differences 
followed no law; that the local conditions, which caused the 
variations, were only the whims of the resident engineers, and 
not the peculiarities of the supply systems. On the question 
of the certification of fittings, the majority of speakers were 
certainly not with Mr. Worpieuam, although some, notably 
Mr. Drake, who had also been a member of the Institution 
Committee, wished that this testing and certification should 
be performed by the Institution. A section of the debaters 
advocated uniformity by the reduction of the number of rules 
to zero, others spoke on points of detail in the Institution 
rules, and two speakers ridiculed the haphazard way the fire 
offices enforce their regulations by sending the contractors 
sheets of foolscap paper. With regard to the latter point, 
several suggested that ordinary business considerations would 
compel the fire offices to grant policies, whether the installa- 
tion had been put up in accordance with their rules or not. 
Finally we may mention Mr. Hirst’s suggestion, put forward 
in all seriousness, that no one should be allowed to remain a 
member of the Institution unless he were prepared actively to 
conform with its standards. | | 

Members of the Institution having now spent two evenings 
discussing the question, it is of interest to examine how much 
nearer we are to having one set of wiring rules. The 
following resolution has been passed :— 

That this meeting is of the opinion that the Inslitution should take such 
steps ав it thinks best to secure uniformity of rules, by pressing on supply 
companies, municipal engineers, and fire offices the advantage of adopting 
some rules, to be drawn up by the Institution, based on the present ones, as 
а standard, with such modifications only as local conditions may necessitate. 

By-the-way, as this resolution was introduced after 9:80 p.m., 
does it not violate Article 58, which provides that nothing of 
the kind shall take place at an ordinary general meeting 
later than one hour and a-half after the time fixed for the 
commencement of such meeting? As to the belated resolution 
itself, if such a resolution is necessary or expedient, surely it 
should have been put at the time the 1897 Institution rules 
were formulated. It cannot be the fact that the Chairman of 
the Committee has only now discovered, eighteen months after 
the publication of the rules, that uniformity is desirable; for 
the opinion and counsel of the representatives of the fire offices 
was sought at the time, and central station engineers of emi- 
nence were members of the Committee. A new set of regula- 
tions are to be framed, therefore, and let us hope that this time 
а generally acceptable code will be evolved. Let those central 
station engineers who do not find the present regulations 
sufficient, send in proposals for amendment and addition ; and 
if these proposals are all considered in an impartial manner, 
by & committee elected, say, at a general meeting, we feel 
confident that the representatives of the supply undertakers 
will abide by the ultimate decision, and accept the final code 
of rules, in conformity with the desires of the majority of 
members. If the electrical advisers to the fire offices do nct 
accept the invitation to take part in the conference, it will be 
merely to their own disadvantage; for, if the new rules are 
generally adopted by the central station men, and worked to 
by the contractors, few of the latter will trouble to read through 


the opinion of the members present. 


such voluminous and uninteresting treatises as, for instance, 
the twenty-eighth edition of the Phoenix Office rules. 

It is а matter for regret that notice had not previously been 
given of Mr. Crompton’s motion and Prof. Ayrron’s amend- 
ment; for, had the speakers been compelled to confine their 
remarks to a definite resolution or amendment, or to proposing 
further amendments, not only would the debate have been 


kept more within bounds, but the result would have carried 


more weight. If proper time had been devoted to the discus- 
sion of the resolution there is no doubt that its last nine words 
would have been voted unnecessary, for such was certainly 
Much time would also 
have been saved by the omission of that part of the discussion 
which related to earthing the middle wire, if it had been 
known at the opening instead of nearly at the end of the dis- 
cussion, that another opportunity would be afforded of speaking 
on this question in connection with the Paper foreshadowed by 
Mr. Автнов WuiaHT. Prof. Si.vanus Тномрзом, although dis- 
playing great patience and tact as chairman, might also have 
helped to a better employment of the time at disposal. While 
some intending speakers were not granted opportunities of 
distinguishing themselves, one member was allowed to speak 
four times, once at very great length ; another was for the 
space of 10 minutes audible at the reporter’s table only ; and 
a third was not suppressed even though he made an attack on 
Mr. WorpineuaM and kis employers of such a nature that we 


have been obliged to omit a considerable portion from our 


report of his remarks. 

But the debate has now taken place, and the Council is 
practically, even if not in strict form, pledged to do its utmost 
to produce a set of rules, suitable alike to the requirements of 
the consumer, the fire offices, and the central station 
engineer, and without imposing unreasonable restrictions on 
the wiring contractor or on the manufacturer of fittings. 
Codes of regulations fulfilling these conditions have .been 
evolved in the United States and in Germany, and there is 
no reason why & similar thing should not be done in this 
country, which is equally, if not more, advanced than either 
in the design and economical management of electric supply 
stations. But such a set of regulations must be exhaustive ; 
they must be worded to apply equally well to alternating and 
continuous-current systems, to two, three and five-wire net- 
works, and to any supply pressure. If any additions are 
needed, we may expect each central station engineer to imme- 
diately find scope for displaying his originality, and in course 
of time a comparison between the rules modified as local 
conditions may necessitate,” would probably bring to light as 
many points of difference as are existing at present. 


REVIEW. 


Michael Faraday: His Life and Work. By Sitvanus P. THOMPSON, 
D.Sc., F.R.S.. (London: Cassell and Co.) | 

No better service can be rendered to the cause of science 
than by encouraging and stimulating young students with the 
example of its great masters; and of all the famous men 
included in the “Century Science Series” none ean rival 
Faraday as a pattern for them to imitate, and an inspiriting 
guide for them to follow. We may say at once, also, that the 
task of portraying Faraday’s life and work in a popular form 
cld not have fallen into better hands than those of Prof. 
Silvanus Thompson. His lucid and graceful pen has drawn 
a de'ightful picture of this hero of science, whose per- 
sonality has -evidently won his profoundest admiration. 
Faraday's work, and its influence upon recent developments 
of electrical engineering, need not be retold to readers of this 
journal; but many circumstances connected especially with 
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his early life, and the motive power which impelled him on 
а course of hard study, self-denial and unceasing labour are 
well worth recalling, as well as the disadvantages under which 
he laboured compared with the average students of these days. 
To them it will be probably a great surprise that Faraday had 
very little schooling, was & bookbinder’s apprentice until the 
age of twenty-one, and, so far as we can gather, had no 
special gifts for the calling he then adopted. His memory 
was always treacherous, and the mental equipments usually 
deemed essential were in his case all, or nearly all, to be 
acquired in later life by observation, imitation, never-tiring 
perseverance, and passionate devotion to the study of natural 
phenomena. This and a happy buoyant temperament carried 
him through trials, hardships and humiliations which to any 
other man would have proved disastrous, but which he too 
little heed of, cheerily pursuing the absorbing object of his life 
without thought of profit or distinction. Naturally, in these 
conditions distinction was very soon thrust upon him, and 
he lived to attain a position in the field of seientifié 
research higher than any of his contemporaries at home or 
abroad. Reward, too, of the kind he valued least came to 
him in due course, but unsought, and was spent largely in pri- 
vate charity. He never took out a patent, and he quickly 
threw up his outside professional earnings at a time when he 
could ill afford the sacrifice, because they interfered with his 
research work at the Royal Institution, which paid him a mere 
pittance. 

. Mention has been made of the motive power which did such 
wonders for Faraday, and we naturally search these pages to 
discover what it was. Thoughtful readers will not fail to see 
how great a part religion must have played in the formation 
of Faraday’s character, and the enthusiasm with which he 
investigated the secret wonders of nature, every new discovery 
being, to him, а kind of Divine revelation, and. a confirmation 
of the faith that was in him. Не quitted trade because he 
held it to be vicious and selfish," and pursued the paths of 
science because he felt.them to be fruitful of higher and more 
spiritual things. То say, as Tyndall did, that“ when Faraday 
opened the door of his oratory he closed that of his laboratory 
is ashallow and misleading statement of the facts; and although 
Prof. Thompson quotes the saying with approval, we cannot 
believe that he wishes the young men who read this biography 
to understand that no man can pray in both oratory and 
laboratory. Yet that is what Tyndall’s smart saying means. 
A more accurate view of the case would seem to be that 
Faraday accepted his Bible as the highest revelation for the 
moral and religious life, valuing 16 so much that he accepted 
it as inspired—a reverent attitude which is common also to 
the professors of Biblical criticism, though the terms they 
employ are differont. Had Faraday elected to become one of 
the “ higher critics," he would have been as exacting and as 
sceptical as the rest. I was never able to make a fact my 
own without seeing it” is a saying of his ; and in a striking 
passage describing Faraday's life in his laboratory, Prof. 
Thompson tells the same story: Incessantly framing hypo- 
theses to account for the facts, and incessantly testing his 
hypotheses by the touchstone of experiment, never hesitat- 
ing to push to their logical conclusion the ideas suggested 
by experiment however widely they may seem to lead from the 
accepted modes of thought, he worked on with a scientific preci- 
sion little short of miraculous’’; and, we may add, with a 
devotion that was essentially religious. It was, of course, 
'* unique,” as Prof. Thompson calls it, that a man of Faraday’s 
eminence and world-wide renown should all his life belong to, 
and during the greater part of it occupy the position of, elder 
in one of the most obscure of religious sects. But this may 
be set down chiefly to the accident of his birth, and the 
loyalty of his character, not to narrowness or insincerity, 
or even to wilful blindness. His answer to Cardinal Wise- 
man, quoted in these pages, is sufficient answer to that. 


Both as a biographical sketch, and as descriptive of the 
achievements of this great man, the book before us can be 
confidently recommended to students of all classes. The 
spirit in which Faraday pursued his researches, and the 


methods he employed are applicable to all persons and all 


J. L. 


times. 


WIRING RULES. 


The following is an abstract of the discussion which took 
place on January 26th and February 9th in connection with 
the Papers on wiring rules by Mr. Cromption, Mr. Wording- 
ham and M. Pigg, published in our last two issues. Speakers 
who have revised the report of their remarks are indicated by 
an asterisk. 


January 26, 1899. 


*Mr, R. E. D. CROMPTON had very little to add to his reasons —given 
in his Paper—for advocating a uniform eet of rules with only such 
modifications as were necessary to suit peculiar local conditions and risks. 
The Wiring Rules Committee, which had sat for a very long time, was 
selected of gentlemen who had the widest and longest experience of the 
problems connected with electrical supply. The rules had been many 
times revised, and many engineers outside the committee had been con- 
sulted as to their preparation. He did not say that the Institution rules 
were perfect, but in his opinion they were not very imperfect. He 
those who took part in the discussion to call attention to points in the 
Institution rules which they might consider insufficient for the interests 
that they represented, in order to help in the amendment or addition to 
them, and so reach a standard of perfection. Then all who had power 
to enforce rules would only have to refer to the Institution rules, put in 
the word “must” where the world “should” appeared, and add, as an 
0 the conditions which they required to suit their own particular 
risks aud local conditions. 

Mr. C. H. WORDINGHAM wished to emphasise the pressing import - 
ance of arriving at some definite set of regulations, acceptable to all 
parties, The subject was hackneyed, no doubt, but so was the subject of. 
getting one’s bread and butter. No one, probably, felt the necessity of 
uniformity more strongly than the contractora, because they often to 
deal with two, or three or even four different authorities, each one having 
a different set of regulations, in which certain regulations often clashed. 
Central station engineers were equally interes in having a uniform 
get of rules, but there was a difference between ordinary wiring rules and 
rules in connection with supply. He hoped that the discussion arising 
from these Papera would lead to some practical result. It was of no 
use talking about a thing if the people who talked were not really deter- 
mined to do each.one his best to arrive at the result. They must all be 
prepared to give up some thing in order to secure uniformity, even to 
giving up a pet regulation. 

Mr. B. M. DRAKE, as a member of the committee that framed the 
Institution rules, and as a contractor, regretted to see to what a small 
extent these rules had been taken as а standard. The cause was, in his 
opinion, the tacit opposition of the insurance companies. There was con- 
siderable personal element in this. The insurance companies thought, 
with some truth, that as they had to pay the piper they should be allowed 
to call the tune. If the Institution rules did not commend: themselves to 
everyone the sooner suggestions were forthcoming the better. One 
often found a building that was under two or three insurance companies, 
and the contractor had to undertake that he would satisfy alt of them— 
often an impossibility. Perhaps one company said that all ceiling roses 
must have fuses, and the next that no ceiling rose should have a fuse. The 
cost of material was very considerably increased, because it stood to reason 
that if ceiling roses had to be made in half a dozen patterns they could 
not be made at a uniform price. Some concerted action on the part of the 
contractors was necessary. They should all agree—even at the risk of 
losing work—to follow the Institution rules and no other. The insurance 
companies would then accept them. Mr. Pigg had mentioned the great 
variation that existed on the subject of insulation resistance, and he 
thought this could be got over in a similar manner to that adopted in 
arriving at the Whitworth standard screws, viz., by collecting the screws 
of all the leading makers, and striking a mean. Mr. Wordingham’s sug- 
gestion that the Institution should undertake the testing and certifying of 
apparatus was a very excellent one, but he thought this should be 
restricted to certifying the results obtained under test, and that the manu- 
facturer should be allowed to witness the tests. To say whether or not 
apparatus was, according to the opinion of the inspector who held office 
for the time, to be passed or not, was a responsibility too great for any 
inspector. The inspector should simply certify that the apparatus when 
connected in a certain way gave certain results. 

*Mr. A. H. HOWARD referred to the formula in the Institution rules, 
which gave the sizes of wires and cables. It was the result of careful 
investigation and experiment. Curves of temperature were plotted out, 
showing the rise due to particular currents in the particular sizes of wire 
when they were placed in wooden casing. The committee had decided that 
a safe rise was 20° F. The currents given in the German rules were found 
to correspond very closely with this 20° F. rise, a curve was drawn from 
the German figures, and the law given was calculated to approximate closely 
toit. It was advantageous to everyone except the cable manufacturer to 
work to this formula, as it allowed greater current densities than the old 
rule of 1,000 amperes per square inch ; therefore, smaller wires could be used.. 

* Major-General C. E. WEBBER thought thatif the members had all along 
tried to work the Institution rules into their specifications, there would 
have been, ere this, fewer differences than those which Mr. Pigg had described. 
Already, in 1882, the Council appointed a committce to report on the 
subject, and in 1883 their Rules and Regulations for the Prevention of 
Fire Risks arising from Electric Lighting were issued. There were 19 
rules, and they occupied only three pages of the Journal. How many of. 
their members bad read them? They dealt with danger to build- 
ings and to person, and, so far as they went, were nearly as sound. 
now as they were then. He had an idea that one of the earliest specifica- 
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tions on wiring was framed on these rules, showing that engineers at that 
time looked upon these rules as the foundation of the wiring specifications 
which they issued to their consumers. In 1888 the Institution appointed a 
committee to revise the rules of 1883. This revision produced 39 rules, 
which occupied six pages of the Journal, Both the rules of 1883 and 
1888 were strictly general, and avoided all attempt to specify how work 
should be done. On both occasions they had been cast with a view to 
satisfying both the Institution and the insurance companies, but each 
time the Institution had been unsuccessful. It appeared, then, that 
the idea of the technical officers of the insurance companies seemed always 
to be to frame rules which, on the one hand, attempted specification, 
and, on the ‘other, left certain conditions for reference to the personal 
verdict of the responsible officer of the Company. The result was that 
whereas during 1885 and 1888 the Institution rules only required revision 
once, there were in the eame period 9 or 10 revisions in the Phænix Fire 
Office rules. In the latest edition of the Institution rules a new departure 
had been made, andithey were called Wiring Rules.” The number had 
been reduced to 15, and they occupied 14 pages of the Journal. "Their 
character had been changed. "Their preamble stated that they were 
arranged in such a form that they could be used as a specification of 
requirements for precaution. For instance, in dealing with the conduc- 
tivity of copper, they bad some information specified which was outside 
the scope of the 1888 rules. It was his impression that most of those inter- 
ested in the subject had not sufficiently perused the Institution rules. As 
regards the suggestion that they should have a testing laboratory, he cited 
the example of the Kew laboratory, under the guidance and direction 
of the Astronomical and Royal Societies, and he did not see why such 
an institution should not be established under the patronage of the 
Institution of Electrical Engineers, Doubtless, if it could be shown that 
this would further the cause of uniformity, the necessary funds would be 
obtained without much difficulty. 

*Mr. F. BATHURST agreed with Mr. Crompton that the present Insti- 
tution rules were the most representative set published. There must have 
been considerable difficulty in providing for so many systems of wiring. 
Before discussing rules, systems of wiring should first be discussed ва as to 
get down to the elementary first principles upon which all wiring should 
be based. If they looked through the electrical papers at the present 
moment there were no less than eight or ten different systems all compet- 
ing with each other, and the insurance companies could not be expected to 
make rules to cover all the systems in existence. It was evident that they 
were only in what Herbert Spencer would call the “second stage of 
progress." Insurance companies had the right of firat consideration in this 
matter from the fact that they were financially interested. He had tried 
to raise a scare by saying they would have serious fires if they did not 
adopt.a certain system fof wiring, but both the Institution and the 
insurance people told him there were no fires; he would therefore 
argue that as things were so satisfactory the insurance companies 
should reduce the premiums. On the other hand, they had to 
admit that they could have electrical fires, and that electricity was 
the most versatile of all fire fiends tbat the insurance companies 
had to deal with. In America the insurance companies had found it 
necessary to class electrical fires under about a hundred different headings, 
but the English had had a pleasant experience in bardly knowing what an 
electrical fire was. He agreed with Mr. Wordingham that the general 
tendency with station practice was towards three-wire continuous current, 
and, as was pointed out in the Paper, there was a great difference between 
considering wiring from the safety point of view and from the point 
of view of satisfactory utilisation. Of course, the contractor did not 
want to study the safety point of view ; he would rather do it at 
as low a cost as possible. He did not agree that their switches and 
fuses were not perfect, and that station engineers should tüke up 
the testing of them. А better way would be to have a discussion 
at the Institution, and to allow the station engineers to say what 
their troubles were and leave it to the manufacturers to design 
proper fittings. He thought they would never get to a standard system 
of wiring until the insurance companies, Board of Trade, and everyone 
interested, allowed them to go in for earthing. Earthing would put them in 
the way of reducing cost, and if they could compete with gas piping they would 
have every builder fitting up his new buildings with provision for electric 
lighting. Mr. Wordingham had stated that they would have electrolytic 
troubles set up if they earthed, on account of a heavy current flowing 
down from the middle wire of a three-wire system. But Mr. Wordingham 
had already pointed out that it was an easy matter to balance the wiring. 
But even if the wiring were not balanced in the houses, it would be easy 
to increase the section of the middle wire, and so reduce the drop in volts 
which occasioned electrolytic troubles. 

*Prof. W. E. AYRTON asked for information from the fire insurance 
companies as to why they had decided on demanding a certain insulation 
resistance after a house was wired. Some companies were satisfied with 
12 megohms per lamp and others wanted 112, as Mr. Pigg had pointed 
out. He did not suppose that the companies had arrived at their decisions 


at random, and he would like to know on what principles they had arrived | 


at their figures. It was no use acting on the suggestion that had been made 
that evening: that it would be better to take an average of all of the 
standards of insulation resistances per lamp specified to the various 
companies, and then generally adopt this mean value. Tt was a totally 
different thing from the question of screws. There was no danger in this ; 
it was a matter of convenience as to which screw-thread they used. 
But in this matter of megohms, a company that stipulated 112 must 
have an idea there was danger in using anything much lees. 

*Mr. C. A. GAWTHORP thought they must all recognise the troubles 
of the electrical contractor when he had to wire a building insured in three 
or four companies, and when be had several sets of rules to work to. He 
realised that the Institution rules were upon a sound, scientific and practical 
basis. To some extent they were more stringent than the rules of the 
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‘North British and Mercantile Insurance Company, which he represented, 


while in a few sections they fell below the requirements of his company, 
and in one or two small sections there was a serious difference. The 
differences between the two sets of rules were, however, not so wide as 
to preclude all possibility of agreement. He believed, speaking unofficially, 
they would come to an agreement. Did not they think the insulation. 
resistance required by the Institution, and by some of the supply under- 
takings, was rather hard on the contractor, when he had to wire a new 
building with wet plaster all over it? He knew of several cases where the 
wiring had been carried out on the most approved system, but when they 
came to test at the full working pressure they could not get the resietance 
up to the required standard. It was often lost sight of that the number of 
different rules issued by supply undertakings was ten times that of insur- 
ance companies, Until the supply undertakings fell in with the Institution 
he thought it was not of much practical use for the fire offices to do so. 
It bad been said that the fire offices did not recognise the Institution rules 
in the slightest degree, but this was a slight mistake. A case came under 
his notice where the electrician had certified that the work had been carried 
out according to the Institution rules, and he immediately passed it. This 
was sufficient to show that they were recognised. 

"Мг. Н. HUMAN, of the Guardian Fire Office, sympathised with Mr. 
Crompton in his laudable endeavours to bring the rules to a common basis; 
and would be pleased to help him in any way he could. At the same 
time he saw difficulties in the way of adopting a single standard set. For 
reasons well understood the engineer found it necessary to impose very 
stringent conditions, particularly in the matter of insulation, but the 
insurance offices, having only the fire riek to consider, could be content 
with less ; and having to meet such varied conditions their rules must 
necessarily be more flexible. If they adopted a mean, that would imply 
levelling up on the one side and levelling down on the other. While he 
saw no difficulty in levelling up, he а ubted whether the engineer would 
consent to come down in his high requirements. At the same time he saw 
no reason why the several rules should not be brought into line on alb 
essential pointe, in which case the Institution rules would form a con- 
necting link between the others, and thus be regarded as a standard for 
all. Dealing with the Institution rules, he pointed out that the clause 
referring to concentric conductors implied that an earthed return was поб 
admissible ; that the clause prohibiting the use of conductors spaced and 
separated from walls, unless protected throughout their entire length, wae 
going further than any fire office would be justified in doing ; and that 
the rule dealing with motors required strengthening. Coming to the 
question of the insulation resistance, 10 megohms divided by the number 
of amperes was certainly sufficient for fire purposes, but he doubted 


whether the engineer would regard it as sufficient. Some few years ago 


The Electrician had published a diagram of curves, plotted from the rules 
then in force, showing a lamentable disagreement in this matter, and 
suggesting the need for a simple formula to meet all cases. He submitied 
euch a formula to the editora, in which he divided the volts by the 
It had the merit 
of allowing for varying pressures, which no rule at the present does; bub 
in the face of 250 volts now in vogue, probably one-fourth of the quotient 
would better meet the case. While, strictly speaking, they could not 
neglect the amperes in dealing with insulation, in practice it was found 
better to divide by the number of lamps, as representing surface leakage, 
and neglect their candle-powers. 

*Mr. L. J. LANGRIDGE, of the Royal Insurance Co., had such hopes of 
the Institution rules being universally adopted that he had advised his 
company not to draw up апу of its own just yet.t 

*Mr. R. J. WALLIS-JONES said that there was one -pcint in connection: 
with the testing of insulation that he did not think was touched upon in 
any of the rules, viz., the atmospheric conditions under which the testing 
was made. On a wet day it was impossible to get a figure which they 
could easily get after two or three weeks dry weather. The main points to 
be considered were а safe standard of insulation and the protection of the 
circuits by safety fuses. He thought the rules of the Institution were very 
excellent in the latter respect. It practically came to this, that they were 
quite safe if their circuits were run with five-ampere fuse distribution for the 
100-volt distribution and three-ampere for 200 volts and upwards. If these 
rules were adhered to right through, there would be very little trouble in the 
general wiring. On the question of the advisability of earthing the motor 
frame, this was open to doubt, for the reason that they were very apt to 
receive an unpleasant shock if they had an earth very close to the attendant. 

*Mr. E. T. RUTHVEN-MURRAY said that, as a station engineer, he was 
looking forward to the day when they would have a standard set of rules 
throughout the country. He was now waiting patiently for the Institution 
rules to be amended, as, if they were shortly forthcoming, he intended to 
adopt them at Willesden. 

*Mr. F. C. RAPHAEL said that, like Mr. Pigg, he had had occasion to 
examine the various rules issued by supply undertakers, and had made a 
summary of the more important, as Mr. Pigg had done, with the intention 
of including them in a pocket-book, which would be published this year. 
Had he known that Mr. Pigg was working in the same direction, and that 


he would have produced such excellent results, he might have saved 


himself the tiresome task, and have asked Mr. Pigg's permission to make 
use of his excellent summary. On seeing such a pile of rules, it occurred 
to one whether it was not possible to make one set of rules more stringent 
than all of them, so that a building wired according to this set would be 
within all of the other rules. So far as insulation resistance was concerned, 
it was quite possible simply by taking a curve which touched the highest 
points of all the insulation curves. In other matters, however, it was. 
impossible, because while one set of rules said a certain thing must be, 


t [As mentioned in our issue of Feb. 5, the Royal Insurance Co. has just 
compiled a set of wiring rules. These differ in many respecta from the code 
issued by the Institution of Electrical Engineers.—E»p. E.] 
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another set said it was not allowed. Dr. Drake had mentioned the 
fuses in ceiling roses, and there were many more such examples. He (the 
speaker) had come acrogs one central station which issued two sets of rules 
in which there was an apparent contradiction. Опе set was General 
Installation Work Rules,” and the other was for those houses 
originally wired for 100 volts, and which were to be changed over 
to 200. The first set specified :—“ All fuses to be of pure tin wire, 
with copper terminals soldered to the fuse wire. Fuses composed of copper 
wire will not be allowed. Every fuse must be carefully adjusted, so that 
it will melt at 50 per cent. above the normal current it has to take ;” 
while the other set said :—'' Pure tin wire should always be used for cir- 
cuits of 24 amperes at 200 volts and upwards. But where fuses control 
from one to three lights it is better to use a single strand of No. 38 or 40 
copper (taken out of a piece of flexible), for very fine tin wire is too soft 
and liable to be broken under the heads of the screws in a fuse fitting.” 
With all due deference to Mr. Wordingham he thought the differences in 
the rules issued by different undertakers could not be accounted for by 
local conditions, and that one set would suffice for all purposes. If the 
Institution rules were rot sufficient as they stood they could easily be 
extended. Some differences might be necessary for 2, 5 and 5 wire net- 
works, and for 100 and 200 volt systems, but these could easily be met by 
adding a few paragraphs. As Mr. Wordingham was anxious to have a 
uniform set of rules he had no doubt put the matter before the other 
members of the Institution Committee, and possibly it was because he 
bad been unsuccessful in this that he had gone back to Manchester and 
made an additional set of his own. Ав it appeared in order to ask ques- 
tions as to the Institution rules, he would mention the rule specifying the 
conductivity of copper. It was given at the figure recognised as 
Matthiessen's staudard for pure annealed copper, but Matthiessen’s figure 
referred to B. A. ohms. If the word ohms in the rules meant Inter- 
national" ohms, it defined a lower conductivity than Matthiessen’s stan- 
dard. Perhaps it was intended to allow the wire manufacturers to go to 
this lower limit of something like 98 per cent. conductivity. He thought 
Mr. Pigg was somewhat unkind to the framers of the various rules in 
criticising their unscientific language, especially as in the last two columns 
of his table he had been guilty of something very similar. Why could not 
he use the expression '* megohms per mile," allowed by long usage, but if 
it was necessary to say megohm-miles, then “ Insulation Resistance per 64- 
Watt Lamp was erroneous. 

Mr. Н. HIRST said that everybody seemed to have got up and agreed 
that they wanted standards, but nobody seemed to be doing much to get 
them. His suggestion for attaining this object was that the Institution 
should exercise some authority over its members, and make them adopt the 
Institution rules. It was the desire of most, or all, electrical engineers to 
be able to decorate themselves with the initials A.I.E.E. or M.I.E.E. Why 
not make the granting of this honour subject to an acknowledgment that 
the Institution bas a right to dictate certain rules to which its members 
should adhere? The suggestion had been made that the Institution 
ehould appoint an officer to test apparatus, but he thought they should 
appoint a committee, not only to teat, but to consider all the different 
functions that formed the link in the chain of success of wiring and cheapen- 
ing electric lighting, and by this means they would be able to fix andenforce 
rules on the members. In a political club they had to obey the leaders, and 
he saw no reason why the same law should not exist in the Institution, 
always provided that the Institution took great care to have a committee 
which was thoroughly representative of all factions concerned. It would 
then only be a question of inducing the fire insurance companies to come 
into line, and from what had been heard that evening, they seemed most 
anxious to do во. 

Mr. M. H. GALSWORTHY thought some condition should be made 
with regard to the insulation testing of new buildings by allowing a low 
test to pass at firat, and after a few months it should be made to passa 
higher test. He had often found that on testing a building which had 
been thoroughly well wired, that the test had come out abeurdly low, but 
that in about two months he had got a most excellent test. 

Mr. F. BROWN said that it seemed to be the plan to send out a sheet 
of foolscap paper with a lot of questions on, and he had found that very 
о. small contractors, who took on a number of jobs at any price without 
much knowledge of the work, would fill in the questions somehow and 
would sign the paper. He was referring to jobs taken by country con- 
tractors. Co-operation between contractors and corporations was a thing 
to be greatly desired, and if some step could be taken in the Institution 
towards thie, he believed good to the whole trade would result. It wasa 
very difficult and wide thing, but if some of the leading contractora in 
London could arrange for a meeting of representatives, he felt sure it 
would be a step in the right direction. As regards earthing, he thought 
this was rather dangerous, especially while the tendency was to increase 
the voltage. Later on they would be using higher than 200 or 300 volts. 
lf they got up to 400 volts, and somebody got a shock through earthing a 
motor, he thought there would be considerable disturbance made about it. 
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‚ “Prof. W. E. AYRTON said that аз no answer had been given to his 
iuqviry at the last meeting as to why such totally different standards of 
insulation resistauce per lamp should be specified by the various supply 


companies, he had endeavoured to find it out by searching through the 


different rules. It would seem possible that the companies who used any 
kind of transformation would desire to avoid the possibility of any leakage 
extending from the primary to the secondary circuit, and therefore would 


be inclined to ask for higher, insulation resistance per lamp than а com- 


pany which worked entirely on the low-pressuresystem. But this did not 
seem to be the reason, because Nottingham, which worked entirely on the low 
pressure, asked for an insulation resistance of 75 meghoms, whereas Oxford, 
which transformed down, only asked for 12:5 megohms perlamp. Again, 
tlie standard of the Westminster Supply Corporation, which was also & low 


pressure system, varied from 60 to 112 megohms per lamp according to the 
lampe installed. He was still moreat a lossthan ever to understand why these 
specified standards wereso different for the various supply companies. In towns 
like London, where there were a number of supply companies, they could 
imagine houses on opposite sides of a street built at the same time in а 
perfectly similar manner, having about the same number of lamps and 
wired by the same firm iu exactly the same way, and both with an iusula- 
tion resistance of, say, 20 megohms per lamp. The contractor might be 
told that in one house the supply company would pass his work, but in the 
other house, which was in another company's district, that his work was 
extremely bad and that they would not pass it if the insulation resistauce 
was three times as good. Another curious result in London was that 
houses had been changed over from one company to another intentionally, 
because of the difference in the standard. He could mention & house not 
very far from there, which had beea condemned utterly, and the company 
would not supply current to it. It was pointed out to the company how 
inconvenient this was, as there was to be & reception there that evening. 
The company consented to supply for that evening, but on condition that 
their inspector should be present the whole of the evening with per- 
mission to turn off the main switch if he felt so disposed. As soon as con- 
venient the consumer was changed over to another company who raised no 
objection as their standard of insulation resistance was so much lower. 
One insurance company had arrived at their standard by choosing one 
lower than any known supply company required, so that it should be 
quite certain that if any work was passed by a supply company it 
would pass their test. Another company had stated that competition 
in insuring was so great that they passed any electric lighting work if 
it was done at all safely. He wished to correct the impression that his 
remarks at the previous meeting seemed to have produced—viz., that he 
was in favour of a low standard. He was in favour of a high standard, but 
he wanted to know why some companies were satisfied with a very low 
standard. Coming to the question of the specified insulation resistance 
per mile, given in the Institution rules, he said that all sorts of numbers 
were given as the insulation resistance per mile after 24 hours’ immersion 
in water at 60°F. and one minute electrification. Were consulting engi- 
neers, as а rule, in the habit of testing any of the wire supplied to any of 
their specifications ; and, if so, what were the resulta? For some years 
past he had made a point of making a very detailed specification, and 
endeavouring to get what he asked for. In a recent specification the 
flexible wire was to have an insulation resistance of 300 megohms per mile. 
In two cases he had only got a 200th and a 100,000th of this insulation. 
In another sample one of the wires had an insulation resistance of but 
25,000 ohms, and the other 1,000 ohms, per mile; thia was supplied only two 
weeks ago by a firm of the highest reputation. After this test he cut the 
coil up, and found that it was equally bad throughout. To-day tbis wire 
had an insulation resistance of 200 ohms. It might be said that it was 
impossible for the poor contractor to make wire up to his (Prof. Ayrton’s) 
high standard ; but he had some flexible wire with him that had no less 
than eight times the insulation resistance specified. This particularly good 
wire stood a stress of 9,800 volts for half a minute before it broke down. 
Mr. J. S. RAWORTH regretted that Mr. Wordinghani had been to Man- 
chester, that worst of all schools of municipalisation. He hoped that Mr. 
Wordingham's ideas would not be carried out, or followed by other muni- 
cipal engineere. He held pretty}strong views on this fire question, and had 
given the matter very great attention, for he was the firat to introduce the 
fuse cut-out for the purpose of glow-lamps in this country, and he was the 
first to get switches and fuses made with porcelain bases, But the condi- 
tions of the industry had entirely changed since then. They now made 
fittings quite as well as gas fittinga, and even more ornamental. Electrical 
manufacturers generally had on their own initiative done everything that 
was possible to make these fittings safe. How was it that electrical 
people were the only people that went in for running down their own 
trade? Did they ever know of a case when an institute of gas engineers 
sat to consider fire rules for gas? (A voice: Yes.”) With all the bad and 
dangerous electrical fittinga, was any one of them so dangerous as a water- 
slide chandelier, or as a swivel-arm bracket standing out from the centre 
post of a window between two lace curtains and without any shade upon 
it? They had not got to get the permission of a fire office inspector to use 
either of these contrivances. They knew perfectly well that the very 
worst electric light installation in the world was enormously safer than the 
very best gas installation. At Cardiff, in 1886,a number of shops were 
lit by Brush machines at 2,000 volts, with the lamps distributed on the 


.group-series system. The wires were twisted round the rods that held 


the goods in the windows, and yet they never heard of an accident. Then 
there were the exhibitions, where they had all the conditions for making a 
first-class conflagration. They had wires which in many cases were only 
insulated with tape ; they had wooden bases to the switches and lamps ; 
yet they never burnt down any of these exhibitions. He thought they 
would have done, but they did not. Did they want Mr. Wordingham to 
put these rules of his all over the country,enforcing inspection of premises 
and fittings. In Glasgow they had carried municipal interference with 
personal liberty so far that a policeman could knock at their doors in the 
middle of the night and turn them out of bed and demand to see their 
marriage certificate. | 

*Mr. LL. B. ATKINSON agreed with Mr. Raworth that there was a much 
broader principle involved at present than the mere examination of details 
in the rules. He thought it a very admirable thing that the Institution 
ruleshad been formulated, butonly as representing aconcensus of engineering 
opinion on what was at all events a perfectly zafe practice. The fire insur- 
ance companies’ position was only a strong one in so far as, generally 
speaking, a man had made up his mind in what office he was going to insure. 
He may have already effected a policy, and then had his installation put in 
and asked the insurance cOmpany to pass it. In his view, the insurers should, 
go the other way to work. He recently placed a policy of about £50,000 on 
premises containing ап installation of some years’ standing, and he asked 
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several insurance offices to quote. All, with one exception, stated that the 
whole installation must be altered, but he had told them that he would alter 
nothing, and it was simply a question of who quoted the lowest. The 
result was that they all quoted the same rate as if he had altered the 
installation. He admitted that the companies had a proper right to 
exercise a little supervision over the risks they took, but, as Mr. Raworth 
had already said, it was only the electrical industry that was picked out 
for this. In these particular premises, fires started about twice a week, 
due to the boiling tallow vate, but the fire insurance company took no 
notice of this. Coming to the rules made by the supply companies, in so 
far as the insulation of the installation was concerned, where a job was 
directly connected, as in а continuous-current system, there was a reason 
why they should interfere, because it might make it difficult for them to 
test and localise their own faults; but if the supply was a transformed 
one, he did not see how the insulation resistance concerned the supplier. 
There was another thing which he thought supply companies and corpora- 
tions were to a certain extent entitled to regulate, particularly with motor 
loads ; there might be a maximum rate at which the current should be put 
on, but even that was after all only getting over the fact that they were 
not in the position to supply a sufficiently regulated current, and therefore 
the consumer had to bolster up the company’s faults and not his own. 
But when it came toa question of specifiying how the fittings should be 
constructed, how they were to be teated, and so on, before they came into 
the house, he thought they were passing the line of reason. It had been 
argued that if any fire occurred with the electric light due to defective 
fittings, it had a prejudicial effect upon the industry. That time had long 
since passed away. Thecase of water fitting inspection had been cited, but 
where meters were used no inspection took place. He knew of an 
instance where no less than 500,000 gallons of water a quarter were 
being leaked through a meter, and the authorities never objected. In 
gas they never tested either. He had leaked 1,000ft. a day up a 
chimney and ventilator. Why should they have these numberless 
rules, therefore, in electricity ; in fact, the industry was being strangled 
by these attempts to regulate. They had the consulting engineers, the fire 
otfices, and now they were threatened by the municipal engineers ; all with 
regulations none of them fitting one another. It made it impossible to make 
standard articles. They had to alter their standard from place to place 
and from week to week, in addition to which the corporations were now 
asking for the right to become trade competitors. Perhaps then the only 
thing they would allow to be used would be the thing they sold. He 
thought the time had now come when the trade should, with no uncertain 
voice, speak out and have done with this regulating business. 

*Mr. С. Н. COTTAM corrected an error in the Hampstead rules. The 
supply would be cut off if the insulation dropped below 5,000 ohms, 
not 500 ohms. Не was not responsible for framing these rules, 
but he saw no reason for altering them. He asked Prof. Ayrton why 
they should reduce the insulation test, when, with good work and 
materials in dry buildings, it could easily be got? They had to make 
allowance for damp work in new buildinga, but if they had a lower test 
and then had to make allowance, the consumer might not get any light at 
all, but yet have an appreciable registration on his meter. Nothing was 
permanent in this world. Sooner or later the insulation would deteriorate, 
and the better the work, materials and test, the longer would the con- 
sumer be free from troubles of breakdown. He thought the fire insurance 
companies might well come into line with the Institution regulations, as, 
although he spoke subject to correction, he could not conceive that if the 
fuses were all in order how a fire could originate if the engineer'a test, was 
good. Some years ago he was called to see some wiring, and found that 
the consumer had added to his number of lights without giving proper 
notice; also that he had no main switch. On leaving, he noticed 
on the door in large letters, Agent to the Phoenix Fire Office." 
He was of the opinion that ceiling fuses might be done away 
with if the circuits were properly fused on the wall. Prof. Ayrton bad 
remarked upon the Hampstead high insulation test; would he allow him to 
say that he knew of an establishment connected to the Hampetead mains 
to which Prof. Ayrton was consulting engineer, and where they would 
have passed the test had it been in their hands, but Prof. Ayrton would 
not, because the building was damp? Не envied a station engineer who 
had time like Mr. Wordingham to go into such minuti as in compiling the 
Manchester rules, but he hoped they would not be taken as a guide for the 
Institution. What they wanted were some rules much more simple and 
concise, and which an ordinary wireman would not have to spend too 
much time in reading and learning. He had made several attempts to 
read them through, but had been interrupted so often that he had given it 
up in despair. What he had read of them reminded him more of grand- 
motherly Germany or autocratic Russia than freeborn England. 

Prof. W. E. AYRTON here explained once more that he was not iu 
favour of lowering the standard, as Mr. Cottam seemed to under- 
stand. ! 

Mr. J. Р. Е. ANDREWS did not agree that the Institution rules should 
be made compulsory аз Mr. Crompton had suggested, but thought they 
should take an advising nature. In the present state of the electrical 
industry it would almost be impossible to devise rules which could control 
or regulate the details. For instance, in one of the Institution rules, No 
14 wire was given as the highest wire that should be of a single strand. He 
had for a long time been accustomed to using No. 12 with a very consider- 
able advantage. If they used stranded wires in armoured conductors which 
had to be drawn into buildings, there was achance of the strands breaking 
апа touchiog the armouring. Above No. 12 he had found it necessary to 
use strands. Herecognised the difficulties that would have to be met in 
earthing, but he thought they could be met. One objection to earthing 
was chiefly electrolysis, but perhaps the main objection to it was the diffi- 
culty of making the change. With regard, however, to the former, he 
thought that if the conductor was earthed at a sufficient number of points 
along its length—at each house connection, for instance—-the pressure 


between each point would be so low that the electrolysis would be prac- 
tically nil. Another way of guarding against electrolysis would be not to have 
the conductor exposed to earth, but only to expose it at certain pointe, at 
each house connection again, and to expose it then in such a way that if 
any electrolysis had to take place it would take place at a point where it 
did not matter. One method might be to use iron earth plates. He sug- 
gested iron because by using copper they had a battery influence between 
the pipes and the earth plate. Of course the most perfect way of earthing 
would be to take an earthed concentric system throughout. In that case 
the outer conductor would be only a very little insulated, just sufficient to 
prevent there being a material electrolysis. The advantages of earthing 
were very great, every house would be practically self-testing. Wiring 
would be considerably cheapened, and above all it would allow of intro- 
ducing the concentric system on a large scale. 

*Mr. SAM MAVOR saw no reason why a set of rules drawn up by the 
Institution should not be adopted by everyone generally. Such a set of 
rules he thought would bear more weight than any others issued. Mr. 
Wordingham had truly stated in his Paper that individuals who bad drawn 
up rules of their own were very loth to set them aside in favour of suggestions 
from outside. Yet at the same time he had advocated the obtaining by 
municipalities all over the country of compulsory powers for the enforcing 
of their rules. The prospect opened up by this was that eventually they 
would have the engineer of every little municipality drawing up his own 
set of rules, and as he would have powers to enforce them, he thought such 
State of affairs would be absurd. With all due deference to the 
representatives of insurance companies present, he thought the com- 
panies knew nothing about megohms. He had never seen an insurance in- 
spector with a testing set in his hands. The companies still continued to 
send to his firm the ordinary schedule to be filled up, trusting to them to 
fill it up truly. Не did not know whether tbis confidence was extended 
to the profession generally. Under these conditions he thought the com- 
panies might just as well fall in with the Institution rules which really 
covered all the ground touched by insurance companies. In connection 
with the same matter he said that the tariff committee had recently issued 
a rule witb regard to the enclosing of motors which was a very bad and 
vexatious one. It provided that in buildings such as woollen mills, spin- 
ning mills, &c, all motors must be entirely enclosed in iron casings. A 
case at present in his hands was a 60 Н.Р. motor on the floor of such a 
factory. The motor was placed on a concrete base and entirely surrounded 
at a suitable distance by a wood and glass partition. The insurance 
companies had insisted on the building of an iron box round the motor. 
To what end? То make an oven of it? The error and futility of such a 
rule must be quite obvious. If the Papers which had been read and the 
present discussion led to the adoption by the insurance companies of the 
Institution rules, the issue of such ill-advised and unnecessary regulations 
would be prevented. And in the event of additions or modifications being 
at any time required, the fire offices might have the advantage of the advice 
and guidance of a committee of this Institution. Hethought it seemed of 
very much greater importance to give attention to the switching arrange- 
ments and resistance applianoes rather than to the motors. In, cases 
where it was desirable to enclose the motor it was generally desirable to 
do ao for the protection of the motor itself. There was nothing in à motor 
to set fire to anything. With regard to the insulation, everyone knew that 
in a dry house they might have 100 megohms between the gas and water 
pipes, and an installation might be excessively bad and still give a ridiculouely 
high insulation resistance, or it might be perfectly sound and give a lower 
insulation resistance than any allowed for by ару rules. 

*Mr. J. N. SHOOLBRED thought the idea of basing insulation tests 
upon lamps or points was proving itself fallacious, and bis attention had 
been drawn to this a good many years ago when discussing with Major 
Cardew a series of by-laws for the Bradford installation, which were to 
have been passed hy the Board of Trade, and the form advised by Major 
Cardew had to a certain extent been adopted in several places. It took 
into coneideration the energy and not merely the number of lamps. When 
110 volts were being generally used, Major Cardew had advised 10 
megohms divided by the number of lamps, but later on, when 220 volts 
came into use, this was raised to 20 megohms. Wiring rules differed 
considerably from supply regulations, and persons having charge of each 
should distinguish between them, and not, as he had noticed in several of 
the rules, mix the supply regulations with a number of wiring rules. 
The wiring rules affected the insurance companies, and the other the 
supply companies. He was very happy to hear at the last meeting the 
expression of willingness on the part of the insurance companies to work 
with the Institution. It had been his invariable rule, as suggested, to insert 
the word “ must" use the Institution rules, and to conform to the fire 
offices rules. He approved of the suggestion to seek the opinion of makers 
of fittings on certain pointe. He thought the regulation lately issued by the 
Board of Trade with regard to earthing of the middle wire would be found 
to have a considerable bearing later on, and possibly it might bring about to 
some extent the advan Mr. Andrews spoke of. 

Mr. A. A. C SWINTON said that it seemed to him that all a municipality 
could do, without special parliamentary powers, was to enforce such regula- 
tions as would ensure that what the consumer had on hi3 premises did not in- 
terfere with the supply, &nd so long as he conformed to that he did not think 
either à supply company or municipal supply had anything to say in the 
matter. With the insurance companies it was a different question. He 
felt very much as Mr. Mavor and Mr. Atkinson did. Directly an insurance 
company made an objection, they bad only to mention that there were 
other companies willing to take the risk, and they got all they wanted, 
provided it was reasonable. . 

*Mr. CHARLES BRIGHT thought that the main reason of the high 
insulation clause had been lost sight of. In submarine telegraph work all 
insulation was usually specified that was far beyond what was actually 
required for insulation purposes. This was because the only two materials 
that proved to be durable for submarine work possessed such a specific 
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value. The specification was as а guarantee for securing the article specified, 
as this could practically only be assured by an electrical test. He presumed 
electric supply companies similarly specified a number of megohms quite 
apart from considerations of leakage. This clause should be based on 
prev.eus tests of the material more from the durability point of view. 
Abnormally high was almost as significant as abnormally low resistance. 
Almost any value could be obtained by an expert manufacturer of 


compounds. 


"Мг. ARTHUR WRIGHT thought central station engineers had no. 


business to enforce fire risk rules. They all appreciated the work done by 
the Institution and Mr. Wordingham in drawing up rules which they 
could recommend when called upon to do so, but a great many central 
station engineers did not consider it in their province at all to enforce wiring 
rules ; this belonged obviously to the fire office. The central station engineer 
had to see that the pressure was maintained fairly constant, that no user 
should take current so intermittently as tointerfere with the pressure, and 
that the general leakage should not be serious. The amount of leakage 
permissible in each installation was difficult to decide, but he thought that 
10 megohms per point wired was safe and easy to obtain. Central station 
engineers had as much as they could do to get the business waiting for 
them, to help the wiring contractor as much as they could, and to keep 
their pressure constant. Why should they take up the duties of a fire 
inspector? They were very highly-paid people, and central station engineers 
were very badly-paid people. He thought these rules were interfering with 
the business and apt to frighten the public. The public would begin to 
think that electricity was very dangerous if it required 470r 48 pages of rules 
to make it safe. If central station engineers had sufficient plant they should 
occupy their time in keeping up their pressure; if they had not the plant, 
they should occupy their time in getting it. Supposing they were forced to 
work under the restrictions of the Electric Lighting Acta and for every 
drop in pressure below 4 per cent. they were fined £10, and for every shut- 
down fined the £100 named in the Acte, what would become of their business 
and position? He would not discuss the very important point of earthing 
the neutral as he hoped someone would read a Paper on that subject 
shortly, and also because he thought it would lead the present discussion 
on a side track. He thought the most important point of the discussion was 
the unwisdom of the supply companies enforcing fire rules. 

*Mr. W. M. MORDEY expressed no opinion on the general question, but 
wished to know why Manchester, wbich had municipal gas and electricity 
supply systems, imposed numerous restrictions on the user of electricity, 
but practically none at all on the user of gas. 

Mr. SYDNEY EVERSHED said that a few months ago, when hanging 
& picture, he pulled a nail out of the wall for the purpose of putting it in 
higher up when he was nearly blown away by the gas coming out of the 
hole. The nail had been for many years in the compo pipe which was 
buried in the walls. That house was insured in the Phenix Fire Office. 
He knocked the nail further into that compo pipe and put a fresh one in 
higher up. He believed the house was still insured in the Phoenix Fire 
Office. Gas was introduced nearly 90 years ago into London; if there 
had been an Institute of Gas or Gaseous " Engineers, with rules analagous 
to the present electric wiring rules, and the present station engiueer's 
rules, he did not believe there would have been a single prosperous gas 
undertaking in the kingdom at the present day. 

*Mr. SAM MAVOR called Mr. Wordingham's attention to a slip in his 
Paper. He spoke of concentric wiring as an “earth” return system. He 
supposed he meant “earthed.” 

Mr. WORDINGHAM said that that was so. 

*Mr. Н. Н. BERRY had, during the last twelve months, visited almost 
every city in the United Kingdom that could boast its supply of electrical 
energy. As things were at present, the manufacturer was between the 
devil and the deep sea. He could not possibly stock the whole of the 
apparatus required to conform to these many different regulations, and 
there was no doubt that some means that would answer the purpose, and 
which could be generally adopted by manufacturers, should be arrived at. 
His original intention had been to support Mr. Wordingham strongly, and 
to advocate the matter of an electrical testing laboratory, but since hear- 
ing Mr. Raworth his views had altered somewhat. But he was of opinion 
that this matter should be left entirely to the manufacturers. 

*The CHAIRMAN (Prof. S. P. Thompson) mentioned that De Keyser's 
hotel on the Thames Embankment was wired on a plan that violated all fire 
rules—without any insulation whatever on its conductors. A past president 
of the Institution, who was responsible for the wiring, informed him that 
the insurance company had been told that if they did not accept the risk 
the installation would not be altered, but would be insured elsewhere. He 
could conceive no more likely source of fire than the wood casing at present 
so much in use, Не would not allow an inch of wood casing anywhere 
in his house. 

*Mr. R. E. CROMPTON, replying, thought it followed from the dis- 
cussion that there ought to be but & very little pressure on the insurance 
companies to get, them to adopt the Institution rules asa standard, altering 
them to suit local conditions if necessary. He thought the most peculiar 
feature was the extraordinary insulation resistance demanded by some of 
the municipel engineers, Nearly all these municipal engineers were mem- 
bers or associate members of the Institution, and, now that the meeting 
had shown itself in favour of uniformity, the best thing to do was to pass 
a resolution. to that effect if it would be in order. Under the Articles of 
Association no question was to be discussed or motion made at an ordinary 
general meeting relating to the direction or management of the concerns 
of the Institution ; but he thought that this would not come under that 
head. He then asked the President to put the following resolution :— 
" That this meeting is of opinion that the Institution should take such 
steps as it thinks best to secure uniformity in rules, by pressing on supply 
companies, municipal engineers and fire offices the advantage of adopting 
the Institution rules as a standard, with such modifications only as loca 
conditions may necessitate.” 


*The CHAIRMAN said that proposing such a resolution was unusual, but, 
being a recommendation to the Council, not out of order. 

Mr. W. P. FAWCUS seconded the resolution. | : | 

*Мт. SAM MAVOR suggested that the resolution might be slightly 
altered. Mr. Crompton had said that they should “ press " upon insur- 
ance companies the adoption of the rules. Many of the fire insurance 
companies had rules of their own, and persuasion might be more effective 
than pressure in securing the setting aside of these rules in favour of those 
of this Institution. It would perhaps be better if they ‘‘invited” the 
insurance companies to discuss the matter with the Institution. 

Mr. CROMPTON : That is one of the steps the Institution would take. It 
is natural the Institution will persuade, and not try to force, the companies, 

Mr. MERVYN O'GORMAN asked that Mr. Crompton’s proposition be 
open to discussion, and not carried immediately, because there were several 
points in the rules to be considered from different points of view. They 
Were not inclusive enough to be forced upon the entire community. 

*Major-General WEBBER eaid that if this proposal of Mr. Crompton's 
was carried unanimously, as it doubtless would be, there would have to 
ensue a very considerable correspondence, and meetings would have to be 
held, to which, no doubt, all those interested in the subject would be 
summoned, and everybody would have a voice in making suggestions, 
This had been the cas» when the present rules had been drawn up during 
Mr. Crompton's preaidency. 

Mr. PIGG stated that he would send his reply in to the Journal. 

Mr. WORDINGHAM, in replying, was glad that Mr. Drake approved 
generally of the course he had adopted. He seemed to think, however, 
that in the event of an electrical testing laboratory being established, that 
manufacturers would not be allowed to see the tests. This was not his 
intention. Anyone whose apparatus was being tested was more than wel- 
come to see the tests, Dishonesty on the part of the inspector was im- 
possible, because the tests were perfectly definite and nothing was to be 
left to his discretion. In reply to Major-Gen. Webber he stated that his 
book of rules was drawn up for the requirements of Manchester, and was 
not intended by any means to be a model to other towns. The model of 
wiring rules given in the book were the Institution rules. They were 
specifically referred to, and were held up as a model to wiring contractors 
and consumers. Mr. Bathurst, like а good many others, wanted по rules. A 
good many people did not want rules, or laws either for that matter, but he 
did not think it would be found possible, in a large station, to continue for 
very long without rules of some kind. Mr. Bathurst also objected to testing 
of fittings, but the only reason he (Mr. Wordingham) saw for this was that 
his fittings would not bear testing. He had eaid, let the manufacturers 
design proper fittings. So did be (Mr. Wordingham), but who was to say 
whether they were proper? Surely not the man who made them? 
Mr. Bathurat’s suggestion that central station engineers should put down 
enormously heavy mains in order to save cost in wiring was not likely to 
be adopted. Prof. Ayrton's chief point was the basis of the figures taken 
for specifying the insulation resistance. He did not know what other 
people had done, but his own method was absolutely unscientific and 
might not commend itself. He had taken the average of, perhaps, 50 or 
60 installations that he knew had been well done. It happened to come 
out very nearly at 50 megohms divided by the number of lamps, and he 
had settled on that figure. With regard to the earthing of the frames of 
the motors, he considered it a great safeguard. If it were not done, and the 
coils came in contact with the frame, they might under certain conditions ren- 
der a whole length of shafting “ live.” He quite agreed with Mr. Galsworthy 
that the insulation reaistance did go up in damp buildings after the 
current had been turned on a little while, and he always made a reasonable 
allowance for this. Coming to Mr. Raworth's speech he thought it very 
amusing. Mr. Raworth’s wit was always amusing, even if it was not 
always decent. Mr. Evershed, Mr. Mordey and Mr. Campbell Swinton all 
practically followed the same line as Mr. Raworth, aud he hoped they 
would all pardon him when he reminded them that they were not central 
station engineers, exclusively at any rate, and although the remarks had 
been supported by Mr. Wright, and to a lesser degree by Mr. Cottam, he 
still ventured to differ from their line of argument. Of course he was 
aware that he was tarred with the brush of being & municipal engineer. 
He could not help that and did not want to particularly, but would 
remind them that people were not municipal engineers for life, and that one 
was obliged to form opinions even to be a municipal engineer. They all 
seemed to think that he advocated the making of rules by municipal 
engineers. Not at all; he advocated the making of rules by the Institu- 
tion. They all practically said, as did Mr. Bathurst, that there should be 
no rules, but he did not believe they seriously meant it. Did they think 
they were benefiting the consumer by having none ! Surely not. Did 
they think they would benefit а straightforward contractor who desi 
to do good work. Certainly not. The only effect of having no 
rules, or very lenient rules, would be that the market would be 
flooded with cheap German rubbish, and that the jerry wireman would 
have it all his own way, and would drive out of the field everybody who 
could not do wiring at 5s. or 7s. 6d. per light. And this was not the only 
result; it would bring utter discredit on electric lighting generally. He 
felt rather strongly on Mr. Wright's remarks, because, coming from a man 
of his standing, they must carry some weight. He was rather surprised to 
hear that he had such an enormous amount of difficulty in keeping his 
pressure constant. He (Mr. Wordinghain) did not bother his head very 
much about it. He generally managed to keep within 2 per cent., and ав 
he was only bound to keep within 4 per cent., he felt satisfied. It is true 
that for two nights they were nearly out because they had no plant, but 
they had now got this and kept well within the required standard. 

*The CHAIRMAN announced that Prof. Ayrton had suggested, as an 
amendment to Mr. Crompton's resolution, the substitution of “ some rules 
to be drawn up by the Institution based on the present ones," instead of 
“adopting the Institution rules." 

Mr. Crompton and Mr. Fawcus having accepted this, 
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»The CHAIRMAN put the resolution to the meeting : —“ That this meet- 
ing is of opinion that the Institution should take such steps as it thinks 
beat to secure uniformity of rules by pressing on supply companies, muni- 
cipal engineers and fire offices the advantage of adopting some rules to be 
drawn up by the Institution, based on the present ones, as a standard, with 
such modifications only as local conditions may necessitate.” 

The resolution was carried unanimously. 

A hearty vote of thanks was given to the authors of the three Papers, 
and the meeting adjourned. 


THE HIECKE METER. 


In a Paper recently read before the Electrotechnical Society of 
Vienna, Dr. R. Hiecke described a meter designed on a new and 
most ingenious principle. The instrument is a motor meter, but 
the object amod at is to make it perfectly independent of the vary- 
ing friction of the brushes and the counting train. This is 
accomplished by using an independent source of energy, viz., an 
electrically-wound clockwork, to drive the commutator and the 
counting train, while the latter is yet absolutely controlled by the 
motor part of the instrument. 

In the figure a shaft A is fixed to the frame Ge of the instru- 
ment. This carries a toothed wheel Z at its lower end, and also 
the pivot on which the upper end of the armature spindle W 
revolves. On the former shaft a sleeve is placed, which can rotate 
easily, and to which is fixed, at its upper end, a bevel wheel K, at 
its lower end an arm Ar, and between the two an insulated four- 

commutator ©. The brushes B rest on the commutator C. 

e bevel wheel K serves equally to connect the clockwork with 
the sleeve, and the sleeve with the counting train. The arm Ar 
carries the axis of a pinion T, the latter gearing in the wheel Z, and 
being provided with two arms Е Е. The length of these arms is 


- 


such that the pinion cannot turn until the slot L in the armature 
spindle comes round. The commutator is connected to the arma- 
ture windings by means of four wires D, which form the continua- 
'tion of a very flexible spiral "b of four fine wires. Ga is a fork 
fixed on to the armature spindle, surrounding the extension of the 
pinion spindle, and preventing the armature from turning too far 
in relation to the commutator when the instrument is being moved. 

When the meter is in action, the armature begins to turn. As 
soon as the slot L reaches the proper position, the arm F is 
released, and the pinion T makes a half revolution. This causes 
the arm Ar, and with it the commutator, to move ith of a turn 
forward. In the meanwhile, the armature continues to turn, 
being influenced by the current through the meter in the usual 
way, and when it has moved zyth of a turn onwards, the second 
arm Е is released and the arm Ar is allowed to make another th 
revolution, and, so on; the sleeve connected with the counting 
mechanism turning the same amount as the armature, but yet being 
driven independently. 

Dr. Hiecke states in his Paper that he has succeeded in producing 
a meter, in other respects identical with the Thomson meter, of 
such a sensibility that it would start at 1 per cent. of full load, 
while the mean inaccuracies of the readings at one-tenth, one-half 
and full load could be made less than 1 per cent. of the latter. 
The brushes can be made to bear firmly on the commutator, 
and neither brushes nor commutator need be made of noble metals. 


"LONDON COUNTY COUNCIL. 


THE QUESTION OF COMPETITION. 


At Tuesday's meeting, the Highways Committee of the Council sub- 
mitted à report dealing with the twelve applications for electric lighting 
provisional ordera presented by the Vestries of Bermondsey, Bethnal Green, 
Kensington and Plumstead ; the Lewisham District Board ; the County 
of London and Brush Provincial Co. (for Battersea and Fulham, County 
of London, east, and County of London, south-east); the Blackheath 
&nd Greenwich District Co.; the Charing Cross and Strand Corpo- 
ration (for City of London) ; the Smithfield Markets Co. (for Cit 
of London, St. Luke's and Holborn); and the Metropolitan Electric 
Supply Co. (for City of London). The report stated that clauses as to 
the transfer of powera under these orders had been omitted in the 
applications made by the Vestries of Bermondsey and Kensington, but 
were inserted in the applications of Bethnal Green, Plumstead and Lewis- 
ham. The Committee recommended that the Board of Trade should be 
asked to strike out the provisions authorising the transfer of the under- 
taking. With regard to the price to be charged for current, the Com- 
mittee recommend that the initial price should be 6d. per unit ; and with 
reference to the system of supply, it would be advisable (except with the 
express sanction of the Board of Trade) that this should be by continuoue 
current. The Committee further recommended that the Board of Trade 
should be asked to insert in each of the orders a special clause for the pro- 
tection of the Council's interests as regards tramways already purchased 
or hereafter to be acquired or constructed by the Council, go as to provide 
that the electric light mains and works should not be placed in such 
position in the public thoroughfares as, in the event of the Council adopt- 
ing some system «f electric traction, would necessitate the removal of 
the mains. Ear) Russell had undertaken to confer with the Board with a 
view to changing its attitude, if possible, on this matter. The Camberwell 
Order, 1896, contained а clause providing that at any time during the first 


21 years after the granting of the order the local authority may purchase 


the undertaking upon payment of one and a-third times the capital 
outlay of the undertakers, plus the sum necessary to make the dividends 
up to an average of 5 per cent. from the commencement and after the 
twenty-first year upon the same terms, but without the condition as to the 
5 per cent. dividend, or, as an alternative, on the payment 'of the “then 
value,” plus an allowance for goodwill. The Highways Committee con- 
sidered this clause should be inserted in orders granted to companies, 
and suggested the option of purchase may be exercised at the end of every 
period of seven instead of ten years after the expiration of the firat statu- 
tory period of 42 years from the date fixed by the order. A very important 
question of principle had been raised with €— to several of the orders 
applied for, viz., whether, when an order had been granted to a company, 
and the company had carried out works in a district, the local authority 
should subsequently be granted an order which would enable it to establish 
competition with the company. The Committee considered it desirable 
that the Council should express a definite opinion as to what principle 
should be adopted on this point in dealing with the applications, and 
recommended — 

That the Board of Trade be informed that, haviog regard to the pro- 
vision in the Electric Lighting Act, 1858, that the grant of authority to 
undertakers to supply electricity within any area 'shall not in any way 
hinder or restrict the granting of a provisional order to the local authority,’ 
the Council is of opinion that the applications of local authorities for orders 
in respect of their districts, with regard to which orders have already been 

nted to companies, should be acceded to; that course having been taken 
by the Board last year, and approved by the vote of the House of Com- 
mons on 14th June, 1898, on the second reading of the Electric Lighting 
Provisional Orders (No. 12) Bill." . 
Another important question was sure to arise upon tbe applications which 
had been made by companies for orders in respect of areas for which the 
local authorities had already obtained them. This was & matter of even 
greater importance than that above referred to, as it involved the question 
of principle whether, when public money had been used for the establish- 
ment of the supply of electricity within a district, a company should be 
allowed to establish a competing supply. This phase of the matter did 
not seem to have been dealt with by the Act, as in the reverse сазе; and 
the Committee consider it one upon which the Council should come to 
some decision as to what course it would adopt. The policy of allowing 
competition between two companies in the same area had from the first 
been advocated by the Council and adopted by the Board of Trade in 
dealing with applications for ordera ; but the question of allowing a com- 
pany or companies to compete with a local authority :n its own area had 
not arisen in previous years. The Committee proposed to report further 
upon this matter at a later date, but thought that ia the meantime the 
proposals of the companies should be opposed, as, if an underatanding 
should be come to eventually, the Council's opposition could be withdrawn 
or modified. | 

The report deals in detail with the Bills before the Committee апа recom- 
mended various amendments in accordance with the views set forth with 
respect to the Bermondsey, Bethnal Green, Plumstead, Kensington, 
Blackheath and Greenwich District (Extension) and City of London 
order. With regard to the other applications, the following recommenda- 
tions were made: —' (а) That it be suggested to the Board of Trade that 
as the local authorities of Battersea, Fulham. Stoke Newington, Hackney, 
Poplar and Whitechapel have each been granted electric lighting orders 
for their respective districts, and the Vestry of Bethnal Green is applying 
this year for an order in respect of that parish, the application of the 
County of London and Brush Provincial Electric Lighting Co. for («) the 
Battersea and Fulham, and (b) the County of London (East) Electric 
Lighting Orders should not be entertained ; but that should the Board 
for any special reason decide to allow the company’s orders to proceed, as 
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regards all or any part of the areas referred to therein, the Council may 
have a further opportunity of submitting amendments. 

* (b) That it be suggested to the Board of Trade that, having regard to 
the fact that the Vestry of Bermondsey and the Lewisham District Board 
are each applying this year for an order as regards their respective districts, 
and also to the fact that the greater part of the other areas included in the 
County of London (South-East) Order applied for by the County of 
London and Brush Provincial Electric Lighting Co., is already included in 
orders granted to other companies, and some of the local authorities of 
those areas are opposed to the granting of the order, the application of the 
company should not be entertained ; but that should the Board for any 
special reason decide to allow the company’s order to proceed as regards all 
or any part of the areas referred to therein, the Council may have a further 
opportunity of submitting amendments. 

“(c) That it be suggested to the Board of Trade that the parish of St. 

Luke, Middlesex, and the Holborn district should be excluded from the 
area of supply under the City of London, St. Luke, Middlesex, and Holborn 
Electric Lighting Order applied for by the Smithfield Markets Electric 
Lighting Co., if granted ; that the order so limited shall, if granted, be 
made to conform with the orders granted in respect of the City of London 
in 1890 and 1891, with an additional provision that a map of the area of 
supply under the order shall be furnished to the Council ; but that, should 
the Board of Trade decide not to exclude those areas, the Council may have 
further opportunity of submitting amendments, having regard to the fact 
that the order, if granted in its present. form, would not as regards those 
areas be in conformity with the existing orders applicable to areas outside 
the City of London." 
Mr. Dobson thought that all local authorities should be free to make what 
arrangement they liked with companies. Mr. Westacott said the Council 
would leave the local authorities perfectly free. The report and recom- 
mendations were agreed to. 

The Council granted a loan of £10,000 to the Newington Vestry for 
electric lighting purposes. 


The Main Drainage Committee reported that Messrs. J. Н. Pickup and 
Co. (Limited), whose tender was accepted last July for the supply and 
erection of the wiring, lamps and fittings required for the electric light 
installation at the Croesness outfall, had proposed an arrangement with 
their creditors, and their business had been placed in the hands of a 
receiver. A considerable amount of work had already been done under the 
contract ; but, as it was important that the wiring, &c., should be finished 
in time for the completion of the work to be done under the contract for 
the engines and dynamos, they had authorised the engineer to retain the 
services of the foreman engaged by the late contractors, and to employ the 
necessary labour for proceeding with the work with as little delay as possible. 


Mr. Parker has placed the following motion on the agenda :— 

That it be referred to the Rivers Committee to consider as to instructing 
the engineer and an expert to report upon the desirability of constructing 
water-wheels or the ања of floating turbines at the various brid or the 
making of reservoirs, an nerally upon the best method of utilising the 
tides on the river Thames for the purpose of motive power adaptable to the 
generation of electricity.” | 


LEGAL INTELLIGENCE. 


EE 


The Lord Mayor, Corporation, &c., of London, v. City of 
London Electric Lighting Co. (Limited). 

On Wednesday Mr. Justice Kekewich, in the Chancery Division, heard 
an adjourned summons in this action. The matter came before the Court 
on three agreements relating to the supply of electric light to the City of 
London, and made between the Brush Electrical Engineering Co. (Limited) 
and the Commissioners of Sewers ; the Laing, n and Down Con- 
struction Syndicate (Limited) and the Commissioners of Sewers ; and 
between the Brush Electrical Engineering Co. (Limited) and the Commis- 
Fas of Sewers. A number of questions were put to the Court as 
ollows :— 

1. Whether or not the Corporation of the City of London were entitled 
to have the public and private lighting of the City carried out by separate 
mains and separate generating plant both in the main thoroughfares and in 
the side streets, courts, lanes, &c. 

2. Whether or not, for the purpose of public lighting, the Corporation 
are entitled to 4 continuous current of electricity, both in the main 
thoroughfares and in the side streets, &c. 

5. Whether, under Clause 13 of the contracts, the engineer of the Сог- 
poration was entitled at any time to determine the position of all or any 
of the electric lampe, either in the main thoroughfares or in the side 
streets, courte, &c., and whether or not the contractors were forthwith 
bound to fix lamps in the determined positions. 

4. Whether or not, under Clause 15 of the contracts, the Corporation 
were entitled, when once glow lamps had been fixed in the side streeta, &c., 
to order all the glow lamps to be replaced by arc lamps, and whether or 
not the contractors were bound to carry out such alteration. 

5. Whether or not, under Clauses 15 and 16 of the contracts, the only 
cost which the Corporation can be called upon to pay in respect of 
replacing the glow lamps by arc lamps iu the side streets, &c., was the coat 
of removing the old lamps and fixing the new lamps, and whether or not 
in the event of the glow lamps being changed for arc lamps the contractors 
were bound at their own cost to supply the necessary plant for machinery 
and arc lamps for lighting the side streets, &c., by arc lamps. 

6. Whether or not, provided the total consumption of electricity in aide 
streets, &c., when lighted by arc lamps in pursuance of alterations made 
under Clause 15 of the agreements, does not exceed the total consumption 


of electricity provided for in the contracts when side streets, &c., were 
lighted by glow lamps, the contractors were entitled to any further pay- 
ment for lighting and maintenance by arc lamps than they would bs for 
lighting and maintenance by glow lamps. 

7. Whether or not under the terms of the contracts the Corpora- 
tion are bound to light side streete, &c., with electricity, and whether 
or not the engineer to the Corporation is not entitled under Clause 34 
of the contracts to certify that the public lighting has been completed 
as soon аа the electric lighting of the main thoroughfare has been completed. 

8. Whether or not in the event of the lamps ordered to be erected by the 
Corporation not being either 100 watt lamps or 200 watt lamps, as set out in 
Clause 8 of the contracte, but 250 watt lamps or lampe of any other speci- 
fied power, the price to be paid by the Corporation is proportional to the 
watts used upon the scale set out in Clause 8 of the contracta. 

Mr. WARRINGTON, Q.C. (who appeared with Mr. Fletcher Moulton, 
Q.C., and Mr. A. J. Walter), for the plaintiffs, said that the question which 
his lordsbip bad to determine were questions of construction, arising on 
three separate contracts which were verbatim the same, and made between 
the Commissioners of Sewers and the companies mentioned. The benefit 
of those contracts and the burden of them had, with the consent of the 
Corporation, become vested in the defendants, the City of London Electric 
Lighting Co. (Limited), and on the other hand, the interest of the Com- 
missioners of Sewers under those contracts had become vested in the 
Corporation of the City of London, and, therefore, the parties which his 
lordship had now before him was the Corporation of the City of London 
on the one band and the City of London Electric Lighting Co. 
on the other. The most important question his lordship had to 
determine was that set out in No. 1 of the above list. That question 
was of great importance, both to the Corporation and to the con- 
tractors, mainly for the reason that the contracte provided for the 
purchase by the Corporation of two undertakings, and the terms of pur- 
chase in the one case were different from the terms of purchase in the other, 
and, therefore, if the contractors were at liberty to mix the two systems 
up together, and to carry them on conjointly, there would be a great 
difficulty of exercising that option of purchase. The second question raised 
was also one of considerable importance. His lordship would see that the 
contracts provided for the lighting of the main thoroughfares by arc lamps 
and the lighting of the side streets by glow lamps. ‘lhe Corporation had 
certain powers of alteration under the contracts, and the main question 
for his lordship on this part of the case was whether or not under their 
powers the Corporation could require the contractora to substitute arc 
lamps, either the same or of lesser amperage than those provided for by the 
contract, for the glow lamps in the side streets, and if they were 
entitled to direct that ulteration, then on what terms as to payment, 
costs and expenses they were entitled to require that change. An 
extremely important question, which arose out of the second, 
was as to the rate at which the Corporation were to pay for the altered 
lights. It was proposed that if the Corporation could do go, that in lieu of 
glow lamps. there should be substituted, in the side streete, arc lamps of 5 
amperes. The arc lampa in the main streets were of 10 amperes. The 
question was at what rate the 5 ampere lamps were to be paid for. Those 
points his lordship would have to determine. 

His LORDSHIP: They are quite distinct apparently. 

Mr. WARRINGTON: Yes. There were two other questions which 
were, perhaps, of somewhat less importance. The first was as to whether 
the Corporation were entitled to require the contractors to continue a con- 
tinuous current which had been supplied since the contracts had been 
entered into, or whether the contractors were entitled under the contract 
to substitute for that continuous current an alternating current, the 
difference being that the continuous current gave better results for street 
lighting where it was desired to get as much light below the lamp as 
possible. The other matters raised in the action were of minor import- 
ance. His submission was that the form of the agreement on the firat 
question before his lordship showed that the parties were dealing both 
with а public system and a private system, and that the whole constrtc- 
tion of the agreement was consistent with the view of the Corporation, at d 
inconsistent with any other view. 

Mr, CRIPPS, Q.C., having been heard on this poin* fcr defendants, his 
Lordship avswered the first question in the negative. 

His Lordship was then addressed by the learned couns l on the other 
questions, and answered question No. 2 in the negative, and questions 
5, 4 and 5 in the affirmative. Question 6 was struck out. No, 7 was 
answered as to the first part in the affirmative, and as to the last part in 
the negative. No. 8 was answered ia the negative. 

Each party was ordered to pay their owu costa. 


“ The Great Gold Medal (Gilded)."—The “ Parisian Academy 
of Inventors is still in evidence with its great gold medal 
(gilded)," which it confers on miscellaneous inventors whose 
names appear in the Patent Office. A correspondent sends us 
а circular he has received from this quarter, in which it is 
stated that ‘‘this honourable title will be of no expense to 
you, but if you are desirous to receive the medal and diploma 
you would have to send us а Post money order of £2 ster- 
ling.” This reminds us of the youthful student who, on 
hearing from a public examination board that he had been 
awarded a bronze medal, wrote to ask whether it woull le 
struck in gold if he forwardel the necessary cost of that 


noble metal, 
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TRADE 


[Notices for insertion under the above heading must reach the Office 


not later than first post Thursday morning. New Catalogues 
Price Lists, J) кы арыс i 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Oficcs, I, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 


ie CAL TESTING FOR TELEGRAPH ENGINEERS."— By J. Elton 
Young, M. LEE. The scope of the book aims at furnishing a fuller treat- 
са. of the subject, from the standpoint of the Telegraph ineer, than 
hitherto received, whilst it endeavours to facilitate a thorough com- 
rehension of the theory of testing as applied to electrical lines in general. 
e но: ho thay, besides elegraph and Telephone Engineers, it 
may, perha үө, prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very 
investigated, including the different d in which the various 8 А 
are affected by the presence of a second fault or о от leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. » post free; abroad 1 18. 


4% THB STUDENTS’ GUIDE TO 1 ius TzEsTING." 
by Messrs. Н. К. C. 5 O. H 
now ready, price ба. net; 


NOTES AND NOTICES. 


—A new work 
са агау with the ave title, is 
work i is intended to serve as & 


guide to o tors already ш in de A en service, and to those who desire 
to enter $ e companies now insist that their 
operators and ае 8 certain examinations in electrical 


ES Second Edition now rcady. 


"SfjggwARINB OABLE-LAYING AND Rm.“ - By Н. D. Wilkinson, 
M. I. E. E., &0., fully illustrated; price 198. 6d. 


*'PRAOTICAL Norms FOR ELBOTRIOAL Srup mrs.“ — By Messrs, A. Е. 
Kennelly and Н. D. Wilkinson. Price 6s. 6d., post free. 


ато. Онимтатвү.”—Ву Dr. G. Gore. Third Edition. Price 28., 


subjects. The book i is very fully i 


«t о ВЕЙ TELEGRAPHY: елми AOROBS SPACE WITHOUT WIRES 
BY ErLzorBIO0 Waves.”—By к with | maoy original illustra- 
on 


tions. Enlarged Edition, 98. 

“ EreorgIo Morva Powms," T Snell, contains the 
latest information respecting the application of electric energy to mini 

and i general power 1 ; m which the anthor has — 

experience, e 18 prin on good and contains 

280 illustrations. Price 10s. 6d., post free 3 abroad, 1 i 


“ ПАВОВАТОВҮ Norrs AND Fonus."— 


use in Electrical Pn ineering classes. 
Dr. J. A. Flemi will be found of 
strators and Stu oa: The object of 
of the Teacher and his Assistants, and to serve as a record M e work се 
by the Student. Each Form is карра either singly at 4d., or 38. 6d. per 
dozen net; in sete of any three, 1s. net; or the sebo Twenty (El ementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are prioe 
10s, 6d. ne$; or in handy portfolio, price 12s. ne$; or bound in 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price ls. each. 
NOW READY.—The cheaper edition of Dr. J. A. Fl меш 
Laboratory Notes and Forms." These cheaper Forms have 
for the use of students and teachers at the Fol yerine and other rte 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper seb for use at шо day 
and evening classes at many of the technical institutes. These new Е 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 


Th In bert g. Len LANP AND тте MANUPACTUMA" —This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 75. 6d. ; abroad, 8e. 


“ STEAM ENGINE INDICATOR AND INDICATOR Dianam" — Edited 
and enlarged by W. Worby Beaumont. Price 8s. 6d., post free. 


8 


by Albi 


el by 


«Тнв ART OF ELROTROLYTIO SEPARATION OF Mrrars.“— A second issue 
of Dr. Gore’s book is now ready, price 10s, 6d., post free. 


"Tug MANUFACTURE OF ELEOTRIO LiGHT CARBONB."-— A Practical 
Guide to the establishment of a Oarbon Manufactory. Fully illustrated, 
price ls, 6d. ; post free, 1s. 9d. 


“Tam BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEAROH, 1298-97. 
A valuable, чр олю оош ilation. Being an attempt to classify the 
data relating to X-Ray wor. This work contains a quantity of general 
as well as special information bearing upon the whole 3 of electrical 
discharge research. Price 5s., post abroad, 5s. 


% LOCALISATION OF FAULTS IN rm es LioHT Mus —By F. C. 
Raphael. Price 5s., post free; abroad, 58. 6d. Prospectus on application. 
* KLEOTRICAL ENGINEERING FORMULAS," a pocket-book, 
т M. Kilgour ; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. A 
fine HS paper edition with wide margins or notes can also be supplied. 
Price post free, 13s. ; abroad, 18s. 6d. New Edition in the press. 


„TH ALTERNATE CURRENT TRANSFORMER,” Vol. I.—B 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 19s. 
Vol. IL, IL, price 12s. Gd. post free, is also ready. 


„ETTorRIO LAMPS AND ELEOTBIO LIGHTING," 
M.A., D. Sa., F.R.S., is handsomely bound, c 
tions, "designs, initials, &0. Price 7s. 6d., post free. 

"Tum ErnzOTBICIAN" PRrIMEBS.—In Two Volumes. Vol. I., Theo 


Vol. II., Practice. Price, stout cover, 28. 2d. eac % free; cloth, 
28. 9d. Single Primers, 8d. gach: post free, ' ion 


by Messrs. W. 


Prf. J. А. 
+» post free. 


Lio. J. A. Fleming, 
of original illustra- 


% ELEOTBOMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., pric 
12s. 6d. ; post free, 18s. 


“ ARMATURE WINDINGS OF ELBOTRIO MAOHINES."—By H. F. Parehall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
чы спаса Шошо! сше сеа з 10:00494 о сесте ае А 
working on Large es, e 
illustrations and 65 . tables, 80s., post free. ri ды са 

% DRUM ARMATURES AND CoMMUTATORS,” by Mr. F. Marten Weymoutl 
also ready. Price 7s. éd. ; ; abroad, 88. Prospeotus on application. 


t‘ THB POTENTIOMETER AND ITS ADJUNOT8": A Universal В 
Electrical See on ву W. С. Тим. Fully illustrated. 
post free; abroad, 6s. 6d. Digest post free. 

‘*Morrvs POWER AND GmABING FOB ELEOTRIOAL 
Е. Tremlett Carter, O. E., M. I. E. E. 
18а. 6d. Prospectus post krse. 


ay gd 


7 


MAOHINERY.”—B 
Price 12s. 6d., post free 3 


IN THE PRESS. 


+ Tas ELTOrRIO Ano.”—By Mrs. Ayrton. 
„ THE MANUFACTURE OF OARBONS FOR ALL ELECTRICAL PURPOSES." 
By Francis Jehl. 


% ELECTROMAGNETIC THEORY.”—By Oliver Heaviside. Vol. II. 
жы SBOONDAEY BATTERIES, THEIR DESIGN AND MANUFACTURR."— By E. J 
ade. 
t PRIMARY BATTERIES: THEIR CONSTRUCTION AND UsE."— 
Cooper. 
% PRACTICAL TELEPHONY."—By Dane Sinclair and Е. C. Raphael. 
4% THE ELECTRICIAN! WIREMAN’S POCKET-BOOK." 


By W. К> 


“Тһе Electrician” Electrical Trades' Directory and Hand- 
book for 1899.—The **Big Blue Book" for 1899 is Now READY. 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &c., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. "The volume will contain, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways, finally corrected to Feb. 9, 1899. The 
price of the Directory and Handbook remains the same—10a., post 
free 10s. 9d.; abroad, post free, 12s. (United States 133. 6d.) 


TENDERS INVITED. 


As announced in an advertisement, the Magistrates and Council 
of Edinburgh invite tenders for the supply of condensing plant, 
with water-cooling tower, feed-water tanks and filters, for their 
Macdonald-road electric lighting station. Specifications, &c , can 
be obtained from the resident electrical engineer (Mr. F. A. 
Newington), Dewar-place, Edinburgh. Specifications and drawings 
may be seen at, but not obtained from, the office of Prof. Alex. 
B. W. Kennedy, 17, Victoria-street, Westminster, London, S.W. 
Tenders must be delivered at the office of the Town Clerk (Mr. 
Thomas Hunter, W.S.), not later than Monday, March 6 

The Edinburgh Town Council also invite tenders for installing 
the electric light at Tollcross Tramway Power Station. Specifica- 
tions from the office of the resident electrical engineer (Mr. F. A. 
Newington), and tenders must be sent in to the Town C.erk (Mr. 
Thomas Hunter, W.S.), by Monday, March 6. See advertisement. 


The Lighting committee of the Canterbury Corporation require 
tenders for the supply and erection of :—(a) Boilér-house plant, (b) 
engine-house plant, (c) extension of switchboard, (d) extensions to 
mains. Further particulars are given in advertisement, and speci- 
fications, Ko., may be obtained at the offices of the consulting 
engineer (Mr. Robert Hammond), 64, Victoria-street, Westmin- 
ster, London, S. W., after Thursday, 23rd inst. Tenders must be 
addressed to the town clerk (Mr. Henry Fielding), by Tuesday, 
March 14, 


The Electricity committee of the Huddersfield Corporation invite 
tenders for mechanical . coking stokers. Specifications may be 
obtained from the borough electrical engineer (Mr. A. B. Mountain). 
An advertisement gives further information, and tenders must be 
sent in to the town clerk (Mr. F. C. Lloyd), Town Hall, Hudders- 
field, by Monday, the 27th inst. 

The Huddersfield Electricity oommittee are also prepared to 
receive tenders for a complete switchboard. Specifications may be 
obtained from the borough electrical engineer (Mr. A. B. Mountain) 
and tenders must be sent in to the town clerk (Mr. F. C. Lloyd) 
not later than Monday, the 27th inst. See advertisement. 


As announced in.an advertisement, the Dundee Gas Commis- 
sioners invite tenders for the supply and erection of four Lancashire 
boilers, two 450 H.P. steam engines and dynamos and one 700 н.р. 
steam engine and dynamo. Specifications, &c., can be obtained 
from the city electrical engineer (Mr. Walter Н. Tittensor), Dudhope 
Crescent-road, Dundee, and tenders must be sent to the town clerk 
г Thos, Thornton), City Chambers, Dundee, not later than 

arch 15, 
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The Board of Police of Greenock invite tenders for the supply and 
erection of boiler house plant, overhead travelling crane and engine 
house plant. An advertisement contains further particulars, and 
copies of specifications can be obtained from the burgh electrical 
engineer (Mr. S. E. Fedden), Municipal Buildings, Greenock. 
Tenders must be lodged at the office of the town clerk (Mr. G. 
MacCulloch), Municipal Buildings, Greenock, by March 3. 

The Brighton Corporation want a centrifugal oil separator. 
Drawings, &o., diag Do obtained from the engineer (Mr. Arthur 
Wright) Corporation Electricity Works, North-road, Brighton. 
See advertisement. 


The Corporation of Dublin require tenders for the supply of glow 
lamps for working at 200 volts, the number required being 8,000 of 
varying candle powers. Copies of the specification can be obtained 
on application to the city engineer, City Hall, Dublin, and can be 
seen at, but not obtained from, the office of Prof. A. B. W. Ken- 
nedy, 17, Victoria-street, Westminster, London. "Tenders to Mr. 
Henry Campbell, town clerk, City Hall, Dublin, not later than 
10 a.m. of Friday, 24th inst. 


The Harwich Corporation invite offers for the transfer of their pro- 
visional order. Tenders by May 17 to town olerk (Mr. A. J. H. Ward). 


The Electricity Supply committee of the city of Gloucester 
require tenders for the supply of jet condensers and air pumps, 
cast-iron condensing water pipes, and steam, exhaust and feed 
pipes, &c. Tenders to Mr. Geo. Sheffield Blakeway, Guildhall, 
Gloucester, by 28th inst. | 


The Electric committee of the Belfast Corporation invite tenders 


for the supply and erection of water-tube boilers, two 123 kilowatt | 


dynamos and switchboard. Tenders to Sir Samuel Black by 
10 a.m. 23rd inst. 


The Edinburgh Town Council invite tenders for the supply of 
steam, exhaust, feed and drain pipes, feed pumps and tanka for 
their Macdonald-road electricity station. Tenders to Mr. Thomas 
Hunter, W.S., City Chambers, Edinburgh, by 27th inst. 


The Shoreditch (London) Vestry require tenders for stores for 
one year from March 26th, including electric cables and sundries, 
engineers’ stores, ironmongery, tools, wiring and fitting materials, &. 
Tenders to Dr. H. Mansfield Robinson, Town Hall, Old-street, E.C., 
before 3 p.m. 28th inst. 


The Tramways committee of the Manchester Corporation invite 
tenders for the supply of sample electric tramcars. Tenders by 
Monday, 20th inst. 

The Islington (London) Vestry invite tenders for the supply of 
electrical and other stores. Tenders to clerk, Upper-street, N., 
by 24th inst. | 

The Oldham Corporation invite tenders for two boilers. Tenders 
to the Water Office, Oldham, by 28th inst. 


The Burton-on-Trent Town Council require tenders for the 
extension of the electric light station buildings. Tenders to 
` Town Clerk by 25th inst. 


The Lewes Corporation invite offers for the erection of electricity 


supply works. Tenders to town clerk by noon March 24. 


The Bury (Lancs.) Council invite tenders for supplying and erect- 


ing three electric motors at the sewage disposal works, and for 
а. the works. Tenders for motors by 2186 and for wiring by 
nd inst. 


Tenders are required for electric lighting plant at the Eccleshall 
Bierlow Workhouse. Tenders to the clerk, The Edge, Sheffield, 
by 27th inst. 

Mr. Consul Howard (on Jan. 20) notified the British Foreign 
Office that he was directed by H.E. the Governor of the State of 
Pernambuco (Brazil) to give public notice that on March 18 next 
tenders would be received at the Department for Industry, Pernam- 
buco, for the construction of an electric tramway along the beach 


from that city to the city of Olinda, The successful contractor will | 


enjoy exemption from state taxation for 30 years. Tenderers must 
deposit in the State treasury Rs.1,000,000. This notice is dated at 
Pernambuco Jan. 16, which leaves little time for tenders, except 
from those firms having representatives on the spot. 


tenders for the electric lighting of the town for 15 years. Tenders 
by 9th March. 


The French Post and Telegraph authorities require tenders for 
the supply of 10,000 metres of iron pipes, 65mm. diameter, for pneu- 
matic lines, Tenders to le Sous-Secretariat d'Etat des Posts et des 
Telegraphes, 103, Rue de Grenelle, Paris, by 28th inst. 


Tenders are invited until the 24th inst. by the Provincial Govern- 
ment authorities at Mons for the equipment of an electric lighting 
station at Fleurus. Tenders tole Gouvernement Provincial. 

The Prussian State Railway authorities (Erfurt) invite tenders 
for 118,800 arc lamp carbons. Tenders to die Königliche Eisen- 
babn Direction, Bahnhofstrasse 23, Erfurt, by 28th inet. 


TENDERS RECEIVED AND ACCEPTED. 

The Metropolitan Asylums Board have received the тоон 
tenders for the execution of the various works in connection wi 
the proposed electric light installation at the Northern Hospital, 
Winchmore-hill, N., set out in The Electrician of Jan. 13 :— 

1.—Switchboards, Booster, and Connections. 


Cox-Walters (accepted).. £463 10 0 | Veritys Ltd. ............ £634 10 6 
Fuller-Wenstróm Elec. General Electric Co... 482 10 0 
Mfg. G 690 15 0 | 
Consulting engineers’ estimate, £600. * Annual 

2.— Battery. maintenance 
Hart Accumulator Co. (accepted) ........................ £318 12 ...... £15 4 
Electrical Power Storage Coo . 4570 39 10 
Lithanode Electric Storage Со. ..................... .. 458 9 9 21 0 
T. Scott Anderson ........... sees hene nnn 450 0 55 
Epstein Accumulator Coo 420 18 ...... 57 10 
Tudor Accumulator Co e enne ntes 414 0...... 28 0 
Chloride Elec. Storage Synd. ...... ... FF 410 0...... 25 0 
Laing, Wharton and Dhlkm nn ã 580 0...... 16 10 
D. P. Battery Co THREE T 570 10 ...... 55 10 
Pritchetts and Gold ................. iere Z . . Informal. ...... — 

* 5 years. Consulting engineers’ estimate, £400. 
5.— Electric Mains. 
Callender's Cable & Con- Western Electric Co.. . £964 12 6 
struction Co. (accepted) £773 1 6 | Johnson & Phillips Elec- 

Т. Scott Anderson ...... 1,5865 0 0 trie Cable Works 925 0 0 
Laing, Wharton & Down 1,110 10 0 | Brit. Insulated Wire Co. 903 15 8 


Consulting engineers' estimate, £1,100. 
4.—Steam Exhaust, Feed and Drain Pipes. 
R. Taylor and Sons (accepted)... £840 | Babcock and Wilcox (Limited) £927 
G. Wailes and Co. ............... 945 | R. W. Blackwell and Co. ...... 732 
В Consulting engineers’ estimate, £400. 
5. Wiring and Fittings. 

С. Weston and Co. (accepted) £2,875 | Wells and Co. £3,081 0 0 
Н. G. Ellis and Co. 4,800 | T. Scott Anderaon ... 2,935 0 0 
Drake and Gorham ........... 3,900 | Benham and Sons ... 8 
Laing, Wharton and Down... 3,727 R. Whipp and Co. ... 2,750 0 0 
G. F. Ratcliffand Co. ......... 3 575 

Consulting engineers’ estimate, £2,850. 


The following tenders have been accepted by the Bury St. 
Edmunds Town Council : — | 


Davy and Co. (boiler house plant tEIt esee £1,495 
John Fowler and Co. (engine house plaut) .. . .. 5,795 
Callender Co. (mains) . dt 2,994 
Grimwood and Sons (buildings) ......... ТРАКТАТ ВРИЕ 5,470 


The Westinghouse Electric and Manufacturing Company recently 
obtained a contract for the equipment of 14 cars of the ordinary 
trolley type for use in the city of Cairo. 

The Electric Lighting committee of the Edinburgh Town Council 
have let tenders for the iron and steel work for the Macdonald-road 
electric lighting station, amounting to over £10,000. The sucoess- 
ful tenderers were Messrs. Redpath, Brown and Oo., and Arrol’s 
Bridge Co. 

The Londonderry Corporation have accepted the tender of 
G. Braulik for the supply of 13mm. arc lamp carbons. The tender 
of Messrs. Irving, Rogers and Co. for the supply of opalescent 
globes has been accepted at 4s. 8d. each. 

The Commercial Cable Со. have accepted the tender of 
Mr. S. Hill, of Cork, for the erection of a cable station at 
Waterville, Co. Kerry, at £4,349. 

The Beckenham District Council have accepted the tender of the 
British Insulated Wire Co. for the supply of cables. Particulars of 
the tenders appeared in our issue of 3rd inst. 

The Southport Corporation have accepted the tender of Messrs. 
Musgrave and Sons for the supply of condeusers, steam piping, &c., 
for the new engine at the electricity station at E566. ls. The 
tender of Messrs. Dorman and Smith for the supply of two switch- 
boards has also been aocepted. 

APPOINTMENTS VACANT AND FILLED. 

The Technical Instruction committee of the city of Manchester 
require a superintending engineer to supervise the arrangements of 
the engineering equipment of the new technical school in course of 
erection. Applications to the director and secretary (Mr. J. H. 


"E эй | Reynolds), not later than Wednesday, 22nd inst. See advertisement. 
The municipal authorities of Piedrahita (Avila), Spain, invite | 


The Hull Corporation require a traffic manager for their tramways. 
Salary £300 per annum. Applications to town clerk by 24th inst. 

The Leyton Urban District Council are prepared to receive 
applications for the appointment of chief electrical engineer, 
Commencing salary £250 per annum, rising to £400. Applications 
have to be sent in by 20th inst. 

The British Postmaster-General has been invited by the 
Secretary of State for the Colonies to recommend a duly qualified 
officer to fill the post of assistant superintendent of telegraphs at 
Ceylon, where the vacancy in the post of superintendent was caused 
by the resignation of Mr. E. О. Walker, whose place has been 
filled by the selection of Mr. Drogo Montagu. Salary and all 
further particulars are given in the Post Office Circular." 
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Mr. William Alan Fraser, chief assistant at the Edinburgh Elec- 


Stage Arc Lamps.—A useful list of arc lamps for stage and 


tricity Supply Works, has been elected borough electrical engineer | yacht projectors, optical lanterns, photographic апа scientific 


at Lancaster, in succession to Mr. C. M. Johnston, who was recently 
appointed borough electrical engineer at Shrewsbury. The salary 
is £200 per annum. 


Mr. R. W. L. Phillips has been appointed chief assistant engineer 
at the Bristol Corporation electricity works at a salary of £200 per 


annum. 
Mr, A. S. Black, of Derby, has been appointed mains superin- 
tendent at Southport, in the place of Mr. Tessier, resigned. 


BUSINESS NOTICES. 

Mr. J. С. Chapman, chartered patent agent, 70, Chancery-lane, 
London, W.C., notifies that he has taken into partnership Mr, 
H. Allen Pryor, who has been with the firm for the past 12 years. 
The firm now takes the name of J. C. Chapman and Co. 


Messrs. С. F. G. Des Vignes and W. A. Cloud, electric yacht 
and motor car builders, &c., Strand-on-the-Green, Chiswick 
(trading as Des Vignes, Cloud and Co.), have dissolved partner- 
ship. Debts by Mr. Cloud, who continues, 


 BANKRUPTOIES, LIQUIDATIONS, &c. 


Alfred Haywood, described as a company promoter, was examined 
at the London Bankruptcy Court last week. Debtor attributed 
his failure partly to inability to obtain commission due to him in 
connection with the sale of the Madeira electrio light concession. 

The adjourned public examination of Thomas King, electrician, 
of Maidstone, took place last week. "The debtor was closely exam- 
ined as to various transactions, but eventually the examination was 
concluded and the debtor allowed to pass. 


The discharge in bankruptcy of W. R. Smith, electrical engineer, 
St. Andries, Hitherfield.road, Streatham, London, S. W., has been 
suspended for three years. 


Thomas Ford (trading as Thos. Ford and Co.), electric fittings 
manufacturers, &c., The Retreat, Selly Park, and Emily-street, 
Highgate, Birmingham, has been adjudicated a bankrupt. The first 
meeting of creditors was held on Friday, at Birmingham. The state- 
ment of affairs showed liabilities £5,653. 18s. 10d., available assets 
£460. Debtor commenced business in 1870 as a chandelier manu- 
facturer, with about £700. The business was successful, and in 1873 
he built the Victoria Works, Emily-atreet, at а cost of £2,600. 
In 1884 the works were extended and improved with capital intro- 
duced by a partner, Mr. Lowe. The partnership was dissolved 
in 1887, Mr. Lowe receiving £4,000. This withdrawal proved 
disastrous. About this time debtor was doing a considerable 
foreign business, but lost considerably by bad debts. In 1891 he 
commenced the manufacture of electrical fittings. In 1896 he had 
to apply to money lenders for assistance, and since then had 
considerable difficulty in carrying on, owing to want of capital. 
Debtor attributes his insolvency to bad debts, law charges, heavy 
interest, &c. It was stated that debtor's friends were desirous of 
buying up the assets, and an informal meeting of creditors had 
agreed to accept £600. | 


Sale of Modern Plant and Tools.—Particulars will be found 
in an advertisement on another page of thesale by auction, on Tues- 
day and Wednesday next, Feb. 21 and 22, st 11 o'clock each day, of 
a collection of nearly new engineers’ tools, which will be disposed of 
by Messrs. Fuller, Horsey, Sons and Cassell (of 11, Billiter-square, 
London, E.C.) on the premises, Bravington-road, Paddington, 
London, W. Included in this sale also is a small collection of 
modern engineers' tools, consisting of surfacing and cutting lathe, 
treddle lathes, drilling machine, horizontal planing machine, gas 
engine, &c. Copies of the catalogue can be obtained from the 
auctioneers, and from Mr. S. H. M. Killik, 3, Gracechurch-street, 
London, E C. i 

Plant for Sale.— Mr. A. J. Mather, Bowling Iron Works, 
Bradford, has for disposal a complete electric welding plant. See 
advertisement. 


Salo of a Valuable Collection of Electrical Books and Publi- 
cations.—Messrs. H. H. Hodgson and Co. will sell by auction at 
their rooms, 115, Chancery-lane, London, W.C., on Wodinenday, 
Feb. 22, and the two following days, at one o'clock, a valuable 
library of electrical and engineering books and publications, some 
particulars of which are set out in an advertisement on another 

ge. The sale is likely to prove an interesting one, and should 

ring together & large audience of technical book buyers. 
Catalogues can be obtained of the auctioneers. 

Practical Methods of Calculation. — Prof. John Perry, 
F.R.S., will commence a course of lectures to working men in the 
Lecture Theatre of the Museum of Practical Geology, Jermyn- 
street, London, W., on Monday, Feb. 20, and the lectures will be 
continued on Feb. 27 and March 6, 13, 20and 27. Furtherinterest- 
ing particulars will be found in an advertisement on another page. 

Crompton Plant and Apparatus.—A well-illustrated circular of 
Crompton domestic apparatus, arc lamps, motors, &c., is just 
issued and can be obtained on application. 


work, &c., for direct or alternating circuits, is issued by Messrs. 
Beaumont and Co., of York. 

Tubes and Fittings List, &c.—Messrs. John Spencer (Limited), 
of Wednesbury, have issued a new price list of a large variety of 
iron and steel tubes and fittings for all classes of work for which 
these goods are used. The list is in handy form and is fully 
illustrated. | | 


“Taunton ” Dynamos and Motors.—A well illustrated price 
list is to hand from the Newton Electrical Works (Limited), of 
Taunton, illustrating a number of ** Taunton " dynamos and motors 
of various sizes. There are also shown types of electric haulage 
plant and plating ordepositing machines, motor-starting switches, &. 

Catalogue.—We, last week, referred in detail to some of the 
manufactures of Messrs. Williamson and Joseph, of Northampton 
Works, Canonbury, and we have now to acknowledge the receipt 
of this firm’s catalogue, which fully illustrates the special class of 
goods manufactured at the new works. 


Siemens and Halske’s Manufactures.— We have received from 
Messrs. Siemens and Halske (Berlin) a set of 51 sheets containing 
illustrations and textual matter dealing with a large variety of this 
company’s manufactures, and covering examples of almost every. 
variety of electrical plant and apparatus. The sheets comprise 51 
insert supplements which have appeared in the German electrical 
journals during 1898, so that some of the sheets may be familiar 
to our readers. The group serves to show in a graphic manner 
the magnitude of the company’s operations, and the variety of 
applications to which the Siemens and Halske plant and material 


is put. Electric plant for driving industrial machinery is a prom- 
inent feature. 
Shades, Shade Oarriers and Holder Covers.—Messrs. E. 


Duckenfield and Son, of Northampton, are introducing a new shade 
and cap for incandescent electric lamps, and a new device for 
attaching shades, globes, &., to the holders of electric lamps. 
These covers and shades are made in colours to match the sur- 
roundings in body and frills. A demand will no doubt arise for 
the Little Dainty " shade. 


The “ Engineering Magazine.”—The contents of the February 
issue of this magazine include the The Exploitation of Electric 
Tramways in Porto Rico," by A. M. Lluveras; America and 
Germany as Export Competitors and Customers," by Louis J. 
Magee; ‘‘ Depreciation of Plant and its Relation to General 
Expense," The Tall Building under the Test of Fire, Machine 
Shop Management in Europe and America,” ** The Development of 
Wood-Working Machinery,” ‘‘ Readings from Experience in Naval 
Engineering," The American Isthmus and the Interoceanic 
Canal,” The Mineral Resources of the Island of Cuba, and 
** Fast Runs on the Northern Railway of France." The issue also 
contains the customary Review of the World's Technical Press. 
Copies of this number may be had at the office of The Electrician, 
Е $ and 3, Salisbury-oourt, Eleet-street, London, E.C. 


Exports of Electrical Apparatus and Material. —The followi 
list gives officia] particulars of the exports of British manufact 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not seperately specified) from Feb. 8 to 
Feb. 14, with the porte of destination :— | 

Argentina—Buenos Ayres, £713 (including £683 telegraph material). 
Australasia—Adelaide, £575 ; Auckland, £143 ; Brisbane, £23 ; Canter- 
bury, £200; Melbourne, £472 (telegraph material) ; Perth, £2,724 ; 
Rockhampton, £39 ; Sydney, £1,168 (including £867 telegraph cable); 
Wellington, £88. Belgium—Antwerp, £490. Brazil—Rio Janeiro, £932 
(including £867 telegraph material Canada—Toronto, £8. Ceylon— 
Colombo, £76. Chili—Valparaiso, £20 (telegraph material). China— 
Shanghai, £14. Colombia (Republic of)—Santoe, £25 (telegraph mate- 
rial). Denmark—Copenhagen, £297. Egypt—Alexandria, £162. France— 
Boulogne, £82. Germany—Hamburg, £140. Holland—Amsterdam, £540 ; 
Rotterdam, £12 (telegraph material) India—Calcutta, £308. Japan— 
Yokohama, £765. Norway —Christiania, £22, South Africa—Cape Town, 
£12; Durban, £692; East London, £78 ; Port Elizabeth, £345. Spain— 
Malaga, £25. Straits Settlements—Singapore, £312, Stoeden—Stockholm, 
£110. Total £11,472, against £13,095 in the corresponding week last 
year (Feb. 9 to Feb. 15). - 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Acton.—The Council have received an offer from the London 
United Tramways, Ltd., to supply electric current for lighting and 
power purposes in the district. This offer will be considered in 
conjunction with a proposal to take current from the Metro- 
politan Co. 

American Export Trade.—A Pittsburg firm of electrico street 
car builders and equippers ‘has recently received an order for the 
equipment of 50 street railway cars for Hanover, Germany. The 
order includes motors and controllers. 
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Asylum Lighting.—The London Common Council are introduc- 
ing the electric light at the City of London Lunatic Asylum, Stone, 
Dartford. 

Barnsley.—The Worsbro' District Council has agreed to join the 
Barnsley Town Council in opposing the electric tramway proposals 
of the British Electric Traction Co., but if no definite progress be 
made by the Town Council towards the construction of tramways 
between Barnsley and Worsbro' within the next few months, the 
Worsbro' Council reserves to itaelf fullliberty of action. 


Bath.—The Council have received another proposal for the con- 
struction of electric tramways, but are recommended not to permit 
the construction of electric tramways except under the direct 
control of the Council. - 


Birmingbam.—-A report by the Publio Works committee on the 
present position of the tramways question has been published and 
will be considered by the Council on March 7. The report advises 
the municipalisation of the tramways, but no recommendation is 
made as to the system of traction to be adopted. 


· Blackburn.— Satisfactory trials of a tramcar over the new electric 
tramway route took place last week. 


Blackpool.—The General Purposes committee recommend that 
the borough electrical engineer (Mr. Robert C. Quin) be allowed 
to devote two days a month to consulting practice. 


Bradford.—An inquiry has been held here into the application 
of the Council to borrow £20,000 for electric lighting extensio ns. 
There was no opposition. | 

The directors of the St. George's Hall Company have decided to 
adopt electric lighting. 

Bristol.—In 1895, the Council were authorised to borrow 
£75,000 for extensions. of the electricity works and buildings at 
Temple Back. These extensions have now been completed, and 
£3,148 expended on certain plant and buildings not provided for 
in the previous loan. It is necessary to put in still further plant, 
to meet next winter's demand, and also to provide for some minor 
extensions of the mains and the erection of new sub-stations. 
The Council have, therefore, decided to borrow a further £25,000 
to be expended as follows: Additions to plant at central station, 
£8,860 ; additions to the external system, including mains and 
sub-stations, £4,450; customers’ extensions, £8,542; additions 
not included in previous loan, £3,148 ; total, £25,000. 


- Canterbury.— Electric current for private lighting was available 
for the first time on the 8th inst. | 


Ohester.—The Town Council on Wednesday authorised the 
extension of the electric light mains at an estimated cost of £2,300. 
м ро of current will be reduced from 5d. to 44d. per unit after 

arch 25. 


Chesterfleld.—The Town Council have resolved to establish 
electricity supply worke. Mr. W. Johnson, of Sheffield, has been 
asked if he is prepared, and on what terms, to advise the Council 
on a scheme and to act as consulting engineer, and the borough 
surveyor has been authorised to apply to Messrs. Siemens and Uo. 
and the Westinghouse Company to give specifications and estimates 
for supplying and erecting plant. ; 

Ohichester.—The Council have empowered the Highways and 
Lighting committee to employ an expert to report generally upon 
one of the schemes for establishing electricity supply prepared by 
the surveyor. 


- Colwyn Bay.— The Council's consulting engineers have sub- 
mitted a scheme for the electric lighting of the centre of the town 
estimated to cost £3,700. 

Congo State Telegraphs.— The Budget of the Congo State for 
1899 provides 520,000fr. for the telegraphs of the State. 


Darwen.—It was announced at last week's meeting of the Council 
that the electric lighting works were making satisfactory progress, 
and that current would soon be available in the centre of the 
town for both public and private lighting. 


Dewsbury.—Plans for extensions at the electric lighting works 
have been approved by the Corporation. | 


Dundee.—The harbour engineer is reporting upon the advisa- 
bility of lighting the harbour сена" d = 

Electric Power Schemes.—A conference of about 40 district 
councils was held on Tuesday at Manchester, to consider the 
question of opposing the Lancashire Electric Power and the South 
Lancashire and Cheshire Electric Power bills. The Chairman of 
the Levenshulme Council (Mr. R. Burtles) moved that both bills 
be opposed. Mr. Goldbourne, of Turton, said there were districts 
to which the company might prove very useful by bringing to them 
the electric light, which otherwise they would not be able to get. 
He therefore counselled a milder course than the one indicated in 
the resolution, and moved: ‘‘That a committee be appointed to 
suggest amendments to the bill in the interest and for the protec- 
tion of district councils, and to oppose the bill so far as may be 
necessary to carry out that object.” He wanted the committee to 


amend, and not to oppose. The resolution was, however, carried 
by 32 votes against 15. 

Egypt.—It is proposed to construct an electric tramway from 
Cairo to the Pyramids, and also to connect the latter city with 
Alexandria by means of an electric line as soon as possible. 

Galashiels.—A proposal to establish electricity supply works in 
this town has been referred to the Works committee. 


Garston (Lancs.).—The District Council have received a com- 
munication from the Board of Trade in reference to the proposal to 
transfer their provisional order to the British Insulated Wire Co. 
to the effect that, having regard to the circumstances under which 
the powers granted to the Liverpool District Electric Lighting Co. 
were revoked, any proposal the Council now made must receive the 
very special attention of the Board. The Special Purposes com- 
mittee is to consider and report upon the position. 


German East Africa.—Under the revised customs tariff all 
materials for tramways, railways and other means of transport, and 
accessories therefor, are admitted free into German East Africa, if 
intended for use in the colony. 

Glasgow.—The Electricity committee have increased their offer 
for the purchase of the Kelvinside Electricity Co.'s undertaking 
to £30,000. The company offer to sell at £48,000. 

Gosport.—The Council will shortly receive a report trom the 
Electric Lighting committee upon the question of applying for a 
provisional order. Mr. Woodthorpe, a councillor, said the incan- 
descent gas lighting adopted by the gas company was a complete 
failure and, in addition, the price of gas was very high. 

Hove.—The Town Council, which is not remarkable for pro- 
gressive tendencies, has resolved to adopt incandescent gas lighting. 
One member (Councillor Voysey) characterised the decision of the 
council as an advance backwards." The neighbouring town of 
Brighton was, he said, illuminated electrically, and Worthing, 
Eastbourne and Hastings had also adopted electric lighting schemes, 
while Hove was calmly and coolly talking of going back to gas." 
Nevertheless the retrograde report of the committee was adopted. 

Huddersfleld.— For the past year the balance of income over 
expenditure on the electric supply works was £2,437, and this sum 
is to be transferred to the depreciation and contingencies account 
to meet future expenditure. Ald. Calvert, in moving the Elec- 
tricity committee's report, referred to the complaints made as to 
the high charges for current at Huddersfield, and said that of 15 
towns of about the same size only four had lower charges, and 
three of these returned losses. The Huddersfield electrical under- 
taking had already been subsidised to the extent of between £5,000 
and £6,000 out of the rates, and this ought to be considered before 
they reduced the charge for current. The committee believed that 
when their new plant was fixed and they were able to give a more 
satisfactory supply there would be more consumers, and the price 
would then be lowered. A proposal wouli be made to effest a 
reduction from July 1st next. 

The Tramways committee reported that they had considered a 
report from the borough engineer on electric tramway construc- 
tion and equipment, and recommended that the principle of the 
report be adopted, and also that immediate consideration be given 
to the advisability of converting the Lindley and Outlane section 
to electric traction. This was agreed to. 


Ilfracombe.—Mr. W. Н. Trentham has been appointed consult- 
ing electrical engineer to the Council. 

Ingleton.—A public meeting was recently held for the purpose 
of discussing the lighting question, when the following resolution 
was unanimously adopted :—*'* That a company be formed, to be 
called the Ingleton Electric Lighting Co., with a capital of £2,500, 
in £1 shares, and that a working committee be formed to canvass 
the town and ascertain what share capital could be obtained." 


Ipswich.—After consideration of the order being applied for by 
the local tramways company the Council are recommended to with- 
hold consent and to authorise the Tramways committee to 
negotiate for the purchase of the lines. The company seek powers 
to construct tramways and equip the same electrically, and also to 
sell their undertaking to the Drake and Gorham Electric Power 
and Traction Co. | 

Kensington (London).—The Vestry have abandoned their 
application for a provisional order, and it has been decided to 
support by petition the bill of the Notting Hill Electric Lighting 
and the Kensington and Knightsbridge Electric Lighting Companies 
for the erection of a joint generating station. 

Kingswood (Bristol).—A remarkable state of affairs has arisen 
in connection with the electric lighting arrangements of this dis- 
trict. The mortgagees entered into possession on Saturday last 
when the works were shut down. Forsome time past negotiations 
have been in progress for the purchase of the undertaking by the 
District Council, who conditionally offered £1,250. The electrical 
supply had been maintained in the hope of the Council taking 
over the property, but this expectation proving a vain one, 
matters came to a climax on Saturday, when possession was taken 
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by the mortgagees of the generating station, and the engine fires 
were drawn. Thelighting syndicate then issued the following notice: 

* The Western Counties Electric Light and Power Syndicate (Limited) 
regret to have to announce that owing to the Kingswood Local Board 
having refused to carry out the. agreement to purchase the installation 
which they had directed their clerk, by letter of Jan. 4, 1897, to enter 
into on their behalf, and which letter was ratified and confirmed by other 
letters from the clerk, and as the Local Board have intimated their decision 
to the mortgagees of the Syndicate, the consequence is that the mor 
have entered into poesession of the syndicate’s property, with the result 
that from to-day no further light can be supplied. 

“The syndicate consider it due to themselves to say that the delay in 
purchase has been caused through no fault of theirs, but in consequence of 
repeated requests by the Local Board for time to enable them to borrow 
the money in order to settle the purchase, which was at the price offered 
by the Board themselves, and was at about one-third of the original cost of 
the installation. 

“The price having been fixed and the agreement to purchase having 
been entered into so long ago as January, 1897, the plant and light have 
naturally deteriorated, as the syndicate were expecting the purchase to be 
completed as soon as the Board had borrowed the money, and if it were 
known to the members of the Board that there was going to be delay or 
that they intended to repudiate their agreement, they should, in the 
interests of the locality, have made arrangements to save the inhabitants 
from inconvenience. 

* [t should be added that only one official complaint from the Board has 
ever been made to the syndicate as to deficiency of the power of the lampe, 
and upon that occasion the lamps were tested by the Board’s surveyor and 
the syndicate's engineer and found in all cases to give more light than the 
syndicate had contracted to supply. 

“It must be obvious that if the Board would only pay for 16 c.p. lamps 
the inhabitants could not expect lamps of greater lighting power. 

“ А writ has been issued against the Local Board for damage for breach 
of contract, and any responsibility for inconvenience. accident, damage, or 
loss to any inhabitant in consequence of the nou-supply of light must rest 
upon the local authorities.” 

Leyton.—According to a report by the engineer (Mr. H. Col- 
lings Bishop) the capacity of the electricity station, when the 
presen extensions are comple: will be 16,000 8 c.p. lights, 

here is repens uas equivalent of 14,692 lamps connected, the 
year's addition being 6,580. A scheme for the further extension 
of the buildings, machinery and plant is in preparation. 


Light Railways.—The Colne Town Council is applying to the 
Light Railway Commissioners for an order to construct and work a 
network of light railways in the distriot. 

The amended order of the Light Railway Commissioners for the 
construction of a light (electric) railway between Colwyn Bay and 
Llandudno is to be considered at a special meeting of the Colwyn 
Bay District Council. 

An inquiry is to be held by the Light Railway Commissioners 
into the application to construct a light (electric) railway from Lye 
to Stourbridge, and also a line from High-street, S tourbridge, to 
Wollaston, to connect up the Kinver route. 

The Light Railway Commissioners held an inquiry, on Wednesday, 
into the application of the Doncaster Corporation to construct elec- 
tric tramways within and outaide the borough. The Great Northern 
Railway Co. opposed, and the British Electric Traction Co., who 
are promoters of a rival scheme, were also represented. After 
hearing the evidence the commissioners intimated that they oon- 
sidered that the preamble had been proved, subject to the reserva- 
tion with regard to the railway crossing being abandoned. 

On Tuesday, at the Board of Trade offices, Sir Courtenay Boyle, 
assisted by Mr. F. J. Hopwood, Sir Thomas Blomfield and Lord 
Dudley heard the objections to the confirmation of the Order 
relating to the Liverpool and Prescot Light Railway. The light 
railway, which had been sanctioned by the Light Railway Com- 
missioners, is 3$ miles long, extending from Prescot road, West 
Derby, to Knowsley, and forms a junction there with the proposed 
extension of the St. Helens Corporation Tramways. After hearing 
objections, Sir Courtenay Boyle said the decision of the Board 
would be reserved. . 

The Light Railway Commissioners have intimated that they 
propose to recommend the Board of Trade to grant an order for 
the construction of a light (electric) railway between Leeds and 
Bradford. The inquiry into this application was heard some time 
ago, when objections were lodged by the Leeds and Bradford 
Corporations, either of which would readily construct the line, but 
cannot agree as to terms. 


Lincoln.—A Local Government Board inquiry was held on 
Wednesday at Lincoln into the application of the Council to borrow 
an additional £19,000 for electric light extension purposes. The 
Deputy Town Clerk explained that sanction had already been 
obtained for the borrowing of £20,650 for the erection of electricity 
supply works. The plant put down, which had a capacity of 5,000 
8 c.p. lights, was calculated to meet the uirements of the 
public demand likely to arise in the immediate future. The 
demand for the light had, however, reached an equivalent of 6,000 
lamps within the area already cabled, and a further large increase 
within that area was certain to arise, The borough electrical 


engineer (Mr. C. S. Vesey Brown) gave technical details of the 
scheme to which there was no opposition. 


London Underground Railways.—In the House of Commons 
yesterday, Mr. Ritchie, replying to Mr. R. G. Webster, said that 
the directors of the two underground railways in London had 
informed the Board of Trade in December last, that the neces- 
sary electrical plant and appliances for equipping a section of the 
lines for experimental electric work had been ordered, and he (Mr. 
Ritchie) trusted that this experiment might prove successful, and 
solve the question of efficient ventilation for these lines. 


Maidstone.—Messrs. Kincaid, Waller and Manville have prepared 
an electric lighting and refuse destructor scheme for the Council. 
The scheme provides for the supply of current to an equivalent of 
9,000 8 c.p. lamps and 24 arcs for public lighting. The total esti- 
mated cost is раё at £36,349. The Maidstone order was obtained 
in 1893. 


` Margam (Glam.).—Plans and specifications of an electric light- 
ing scheme were recently submitted to the District Council, and 
these were approved at a special meeting last week. The cost of 
the scheme is estimated at £6,500. 


Morecambe—The Electric Lighting committee have reduced 
the price of current for lighting from 6d. to 5d. per unit, the 
reduction to take effect on 1st April. 


Motor Cabs and Carriages.— Referring to remarks which have 
appeared in one of the London dailies on the subject of ''new 
motors for Loadon," Mr. W. C. Bersey, managing director of the 
London Electrical Cab Co., writes urging that no opinion should be 
expressed as to the virtues of the new motor until the vehicles 
equipped with it should have been worked and tried under the same 
conditions as the Electrical Cab Co.'s vehicles. Mr. Bersey adds :— 

It may be of interest to your readers to know that since our cabs com- 
menced running in August, 1897, they have, collectively, covered a distance 
of over 500,000 miles. No other motor carriage firm or company can show a 
record in any way approacbing this, and until they can do so it is idle to 
make such comparisons. I note it is stated that the new motors weigh 
16 cwt., whereas an electric cab weighs two tons.“ The writer of the 
article has evidently been misinformed, as the weight of the London 
electrical cabs does not exceed 32 cwt. complete, aud they are 
supplied with power sufficient to propel the cab 40 miles with 
each charge of the accumulatora, at & speed of about nine miles 
per hour. It is perfectly easy, however, to construct a vebicle 
weighing only l6cwt., but such a vehicle would be absolutely useless 
for any business purpose. The weight of an ordinary horse brougham 
is about l2cwt. thus leaving only 4cwt. for the accumulators, motor, 
gearing and other 1aechanical parts, and in this case it would be impossible 
to obtain a run of more than seven or eight miles with each charge, or if & 
longer run is obtained (whiéh means greater weight of accumulators) it 
must be at the expense of the strength and construction of the carriage 
and other mechanical parts, the result being that the vehicle would not 
stand the hard wear and tear of London work for a week. 

Municipal Enterprise in Manchester.—-At a meeting of the 
Manchester Association of Eogineers the Lord Mayor of Manchester 
(Mr. W. H. Vaudry), replying to the toast of ** Municipal Institu- 
tions, said that in Manchester they expected in 1901 to have an 
electric tramoar system, which would be superior to any system 
in the country. Other corporations were undertaking the same 
kind of work, but Manchester was more favourably situated 
than most of them, because of the fact that the leases ran out 
in 1901, and for 40 or 50 miles of tramcar system in Manchester 
they would have nothing to pay. He believed that the Corporation 
would be able to so conduct tbe system that it would prove an 
extremely profitable undertaking, and afford great relief to the 
rates of the city. Manchester had also dealt with the question of 
electric lighting. Liverpool had to pay a sum of, he believed, 
£200,000 for the good will of electric lighting works, but in Man- 
chester they took up.the Board of Trade order, and had no good- 
will to pay for. 

Municipal Trading.—The North Staffordshire Chamber of 
Commerce have decided to petition Parliament asking for the 
appointment of a Royal Commission to deüne the extent to which 
municipal trading in electric and gas fittings, &c., should be 
sanotioned by Parliament, and that in the meantime bills for the 
extension of municipal trading should be suspended until the 
commission reported. 

Neyland (Glam.).—The Parish Council are considering a scheme 
for the electrio lighting of the district, at an estimated cost of 
£1,000, the annual up-keep being put at about £90. 1,000 c.p. 
arcs are to be used. 

New Works.—Operations have commenced with the erection of 
extensive works at Cledford Bridge, Middlewich, for the Electro- 
lytic (Parent) Co., Limited. 

Paisley.—The Electric Light committee have before them a 
scheme prepared by the borough electrical engineer (Mr. F. Teague) 
for the extension of the electric lighting plant. The proposed 
extensions are estimated to cost £8,750. 

Plumstead (London).—After visiting the stations at Leyton, 
Shoreditch, St. Pancras and Brighton the Electric Supply Com- 
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mittee have presented a report in which they make the following 
recommendations :—(a) That the Brighton installation be taken as 
the type for adoption at Plumstead ; (b) That the installation be 
worked independently of a dust destructor, but, if a destructor be 
erected, any effective supply of ateam produced be debited to the 
electricity department at an agreed price ; (c) That the initial out- 
lay be increased to £50,000 ; (d) That the Marsh site be adopted 
for the generating station. These recommendations have been 
adopted by the Vestry. 


Plymouth.—The Town Council have had before them Mr. J. H. 
Rider's report on the electric lighting of the new markets. Mr. Rider's 
estimate of the cost of fitting up each section is about £100, or £300 
for the whole of the market. The shops within the market would 
require two 16 c.p. incandescents in each single shop, and four in each 
double shop, a total of 46. The various market offices would require 
probably 30 lamps, the cost of which would be £30 to fix. The 
report so far as it relates to the lighting of the markets, as dis- 
tinguished from the shops and offices has been adopted and tenders 
are to be invited for the work. Mr. Rider has also been requested 
to prepare plan and estimate for the electric lighting of the council 
chamber. 

The Council have authorised the Tramways' committee to have 
estimates prepared of the cost of electrically equipping the 
Compton section of the tramways. 


Portsmouth.—The Town Council will adopt the overhead trolley 
system on the local tramways as soon as they come into their pos- 
session. 


Private Bill Legislation.—The General Power Distributing Co.’s 
Bill, which was passed through the House of Lords last session, 
and was suspended in the Commons, was read a first time in the 
Commons on Monday. Mr. Stuart Wortley has given notice of his 
intention to move in the House of Commons the rejection of the 
bill for supplying electricity in bulk in Sheffield and distriot. 
It is recognised that the decision of the House in connection with 
the General Power Co.’s bill will affect, one way or the other, 
the large number of bills seekirg similar powers which are now 
awaiting parliamentary sanction. 


Railway Station Lighting.—Carlisle station was lighted elec- 
trically for the first time on Thursday evening last. The platform 
and approaches are lighted by 67 arcs, each of 800 c.p., and 
there are between 500 and 600 incandescent lamps in the offices, 
refreshment-rooms, &c. 


Reigate.—The Town Council have concluded their negotiations 
for the purchase of a site for an electricity generating station. 


Rothesay.—The Harbour Trust and Town Council have adopted 
a scheme for the electric lighting of the harbour, esplanade, &c., 
estimated to cost £1,800. Itis not at present intended to give a 
supply of current for private purposes. The lighting will probably 
be in operation in August. 


St. Pancras (London). — The Vestry have sanctioned an expen- 
diture of £634 for laying mains to supply consumers and arc lamps 
in Cumberland Market, and the Electricity committee have been 
authorised to obtain tenders for the wiring of the labour bureau. 


St. Pauls Cathedral.—Once again the question of lighting 
St. Paul's Cathedral by electricity is being discussed, and it is 
announced that the authorities have now obtained the money 
required for the installation—about £5,000. If this is the only 
ditticulty the wiring can be proceeded with, but we understand that 
there is a division of opinion as to the suitability of the building 
for electric light, and especially as to the disposition of the lighte. 


South African Customs Union.—A customs tariff, which came 
into operation on Jan. 3 last in the territories forming the South 
African customs union (Cape of Good Hope, Orange Free State, 
Natal, Basutoland and the Bechuanaland Protectorate), provides 
for the admission free of duty of materials and instruments for use 
in connection with the construction and working of telegraph and 
telephone mains, and tramway construction requisites, including 
permanent way. 


Southport.—It is announced that the Council will be able to 
reduce the rates by $d. in the pound out of the profits of the elec- 
tricity department for the past year. The question of reducing 
the price of current is under consideration. 


Stirling.—At a meeting of the police commissioners of the 
burgh last week the minutes of the Lighting committee were 
presented, recommending the acceptance of certaiu tenders for 
electric lighting plant, and that application should be made for 
sanction to borrow £30,000 for purposes of the scheme. The 
recommendations were adopted. 


Stockton-on-Tees. —A Local Government Board inquiry will be 
held here on the 24th inst. into the application of the Town Council 
to borrow money for electric lighting purposes. 


Swansea.—It is now proposed to apply for only £54,648 on loan 
for electric lighting purposes. 


Taunton.—The accounts of the electricity department for the 
year ended Dec. 31 show a profit of £794. 11s. 9d. The salary of 
the borough electrical engineer (Mr. J. B. Thornhill) has been 
increased to £200 per annum. The charges for current are to be 
revised. In future the price will be 6d. per unit for the first hour's 
maximum demand and 4d. afterwards. 


Trade Unionism.—Some strong comments on the methods of 
latter-day trades unionism were made by Sir W. H. Bailey at the 
meeting of the Manchester Association of Engineers last week, and 
these comments were endorsed in the remarks of Mr. S. К. Platt 
(Mather and Platt). Sir W. H. Bailey said that the ia sare ruling 
in the Jabour world was crippling British industry. In America, 
where engineers were receiving 603. per week, there was no limit to 
the use of the best inventions nor of the best intellect of man, 
whereas in this country engineers received 36s. per week, and placed 
every possible obstacle in the way of improved and increased output. 
Inventors who devise machinery that quadrupled the power of man 
saw their genius frustrated by the trade unionists, who stepped in and 
said that a man must do only ** one-third of a day's labour for a full 


day's pay." Мг. S. К. Platt contended that this country possessed 


the foremost engineering talent in the world, but it was badly ham- 
pered by the trade unionists of the country. He feared that im- 
perialism and municipalism were enemies to the engineering indus- 
try, as both representative bodies were prepared to give way toany 
demand that might be made by any little tinkeriag society calling 
itself a trades union. They allowed their employes to work the 
hours and receive the wages that the trade unionistes demanded, 
and in that way became competitors of the private trader. 


Train Lighting.—It is announced that three of the trains of 
the North Staffordshire Railway Co. were fitted up for the electric 
light during the past year, and two more are being во fitted. 


Twickenham. The District Council have resolved to apply for 
а provisional order. Edmundson's Electricity Corporation is also 
applying for an order for the district. 


Underground Electric Railways.—At the half-yearly meeting 
of the Great Northern Railway Co. the Chairman (the Right Hon. 
W. L. Jackson, M.P.) said that the Directors had come to the con- 
clusion that the only remedy to relieve suburban traffic was by the 
means of light underground trains worked by electricity, and a Bill 
dealing with the project was being promoted by people who had 
large interests in the Great Northern. A separate company would 
be formed. 


U.8. Rubber Trust.—We recently announced that rumours were 
afloat that an extensive india rubber trust was to be formed in this 
country. It із now announced that a similar trust is about to be 
established in the United States under the title of the Mechanical 
Rubber Co., with a capital of $30,000,000. The combine includes 
the chief rubber manufacturing companies of the States. 


Walsall.— There were 139 customers of the electricity depart- 
ment of the Corporation on the 3186 ult, A loss of £279. 33. 11d. 
is shown on last year’s trading. 


West Bromwich.—Mr. R. C. Quin has been appointed consult- 
ing electrical engineer to the Corporation. 


Will —The will of the late Dr. E. F. A. Obach, of 113, Vic- 
toria-road, Old Charlton, and Messrs. Siemens Bros. and Co., 
Woolwich, has been proved by Mr. Carl Obach, the brother and 
sole executor, the value of the estate being £12,192. 17s. 114. 
After making various bequests, testator bequeaths to the Sie- 
mens Engineering Society his scientific technical library, upon 
condition that it shall bs continued as the Obach library, and 
that a catalogue shall be sent to every member, and to the Berlin 
Botanical Museum his special library on india-rubber and gutta- 
percha, together with the samples of plants, patterns, Ko. The 
residue of his property he leaves to his wife. 


Woking. —The Woking Electric Supply Co. has been invited to 
state the terms upon which it would be willing to sell its under- 
taking to the Council. 


Wolverhampton.—An inquiry was held here on Wednesday 
into the application of the Council to borrow £29,740 for electric 
lighting purposes. The town clerk explained that the loan was 
for carrying out extensions of the generating plant and mains. It 
was proposed to extend the mains along Tettenhall-road and into 
the Horseley Fields district. There would be two separate gene- 
rating systems (alternating and continuous current) and the new 
scheme would facilitate the adoption of electric traction should the 
Corporation become the owners of the tramways in the borough. 
The new system would also effect a reduction in the coat of genera- 
tion and distribution. Technical particulars of the scheme were 

iven by the borough electrical engineer (Mr. C. E. Shawfield). 
here was no opposition. 
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Electro Harmonic Society.—A ‘‘ Ladies’ Night” concert will 
be given at the St. James’ Hall Restaurant, Regent-street, London, 
on Friday evening, Feb. 24, at eight o’clock. 


Benefit Concert.—A well-known figure at the concerts of the 
Electro-Harmonic Society is Mons. J. Greebe, for 26 years a 
member of the Royal Italian Opera band. Mr. T. Е, Gatehouse, 
to whose talent and popularity so much of the success of the 
Electro-Harmonic concerts is due, is organising a benefit concert 
for M. Greebe at the Myddleton Hall, Upper-street, Islington, 
London, N., on Tuesday evening, Feb. 28, at eight o'clock. Many 
of our readers have found pleasure in listening to Mr. Greebe’s 

rformances at St. James’s Hall, and will, we are sure, be glad to 

now that tickets, 3s., 2s. and 1s. each, can be obtained from 
Mr. T. E. Gatehouse, 60, Gresham-road, Brixton, London, S.W., 
or from M. Greebe, 49, Melgund-road, Highbury, London, N. 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published, 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any атай- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 

WNore.—The undermentioned Applications ате not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete spect- 
fication accompanies application an asterisk is affixed. 


January 27, 1899. 


1,865. A. ORLING and C. G. G. BRauNERHJELM. London. Method of, 
and apparatus for, controlling the operating gears of rudders. 
signals and the like, by means of heat, light, or electrical waves, 
(Date applied for under Patents, &c., Act, 1883, Section 103, 
Oct. 26, 1898, being date of application in Sweden.) 

A. ORLING and C. G. G. BRAUNERHJELM. London. An improved 
receiver for waves of light, heat, or electricity. (Date applied 
for under Patents, &c., Act, 1883, Section 103, Oct. 27, 1898, 
being date of application in Sweden.) 

A. ORLING and C. G. G. BRAUNERHJELM. London. Improvements 
in apparatus for regulating the sensitivity of receivers for waves 
of light heat or electricity. (Date, &c., as in No. 1866.) 

A. ORLING and С. G. С. BRAUNERHJELM. London. Improved 
electrical condenser and apparetus for producing powerful electric 
waves. (Dateapplied for under Patents, &c., Act, 1885, Section 
103, Nov. 25, 1898, being date of application in Sweden.) 


January 27, 1899. 

1,895. В. М. Murray. Glasgow. Improved electric switch. 

1,902. V. G. Lironi. Manchester. Improvements in the manufacture of 
secondary battery plates. 

1,920. J. WEBSTER. London. Improvements in electric arc lamps for 
stage and the like purpoaes. 

1,941. Н. Hirst and J. Моврнү. Improvements in incandescence electric 

lamp pendants or brackets. 


1,866. 


1,867. 


1,869. 


1,960. J. G. LORRAIN. London. Improvements in electric railways of 
the sectional conductor type. (Е. C..Esmond, United States.) 
January 28, 1899. 


1,978. V. G. Lrronr and O. Moon. Manchester. 
electric glow lamp sockets or holders. 
2,028. E. FriscHaver and А. О. Smmonrer. London. 
manufacture of carbons for electric arc lamps. 


January 50, 1899. 

. J. Ноттох. Scarborough. A method of varying the electro- 
motive force of, and consequently the current in, a circuit carry- 
ing an alternating current of electricity. 

F. C. MELHADO. London. Ап improvement in conveying electric 
current to portable fittings for lighting or to motors and other 
electrical purposes. | 

. C. Escuwer. London. An improved electric arc lamp. 

. J. HUNTER. Liverpool Improvements in electrically-illuminated 

signs or advertisements. | 
January 51, 1899. 

2,118. A. Musker. Liverpool. Improvements in or connected with the 

manufacture of electrical cable or conductor conduita. 


Improvements in 


An improved 


2,130. B. THOMAS. Manchester. Improvements in safety devices for 
electro-magnetic circuits. 
2,151. R. Acock. New Leeds. An improved means or apparatus for 


reducing or extinguishing the electric arc formed on breaking 
electrical circuits. 
T. HEFFERNAN. London. 
primary batteries. 


Improvements in and relating to 


2,165. L. FEIDLER and E. JáckEL. London. An improved cover for 
electrical cells. 

2,166. L. FEIDLER and E. JAckELI. London. An elastic support for 
electrodes. 

2,170. A. R. Leask. London. Electric heating apparatus. 


2,171, A. R. Leask. London. Improvements in electric heaters. 


2,174. Sremens Bros. AND Co. (LIMITED), and А. SIEMENS. London. 
improvement in commutator brushes for electrical machines.* 

2,175. SIEMENS Bros. AND Co. (LIMITED). London. Appliance for auto- 
matically regulating the frictional pressure on the rails of the 
driving wheels of electrically-propelled vehicles. (Siemens and 
Halske Aktien-Gesellschaft, Germany.)“ 

2,176. SIEMENS BROS. AND Co. (Limiten). London. Safety appliances in 
connection with overhead or exposed conductors of electrical 
railways and tramways. (Siemens and Halske Aktien-Gesell- 
schaft, Germany.) 

2,177. Ѕівмехв Bros. AND Co. (LIMITED). London. Method of supplying 
electrical energy to motor vehicles from two overhead conductors. 
(Siemens and Halske Aktien-Gesellschaft, Germany.) 

2,218. M, Ѕснмгрт. London. Improvements іп electrical сады 


An 


SPECIFICATIONS PUBLISHED. 


Nots.—All Specifications can now be obtained at the uniform price of 
8d. each. 


1897. 
29,505. LopcE. Magnetic telegraphy and telephony. 
1898. 
835. ATKINSON. Single-phase and multiphase alternate current motors. 


. VoysEY and WILSON. Electricity measuring instruments. 

. Borr. Holders or sockets for electric incandescent lamps. 

. Quin. Method and electro-magnetic cut-out for automatically 
disconnecting charged conductors in the event of breakage or 
short circuit, applicable to overhead systems of electric traction 
and the like. 

. WHIDBOURNE. Electric striking mechanism for clocks and the like. 

? ке ын Manufacture of filaments for incandescent electric 

mps. 

. SINCLAIR and AITKEN. Telephone systems. 

. SIEMENS Bros. AND Co. (LiwrrED) (Siemens and Halske Aktien- 
Gesellschaft). Means for counter-balancing the frictional resist- 
ance in alternating current motor meters. 

. Bastian. Electrolytic electrical metere. 

. BELFIELD. (Davis and Conrad). Arc lamps. 

. SKOLD. Microphones. 

. Pierer. Manufacture and production of electrodes for secondary 
batteries. 

. LAFARGUE and рвосет. Primary, voltaic or galvanic batteries. 


6,025. Sykes. Draw and junction boxes for electric mains. 
9,712. Lopar. Telephones and circuit arrangements and relays therefor. 
18,557. CAPEWELL. Motor trucks for electric and other railways. 


. FuLp. Electric batteries. 

. THE British TuoMsoN-HovsTON Co. (LiurrED) (Hewlett) Circuit- 
breakers for three-wire electricity distribution systeme. 

. BLACKWELL. Electrically-propelled vehicles. 

. THE British THoMsoN-HovusroN Со. (Limiten) (Rohrer). 
brushes for dynamo-electric machinea or motors. 

. Hays (Heilmann). Electric railways and tramways on a section 
conductor system. 

. Prrr. (The Elektrizitats Aktien- Gesellschaft vormals Schuckert 
and Co.) Magnetic brakes. 

. GorBY (de Constant) Telegraphic apparatus. 

. THOMPSON (von Zweigbergk) Electric controller mechanism 

primarily adapted for railway motors. 


Carbon 


COMPANIES' MEETINGS AND REPORTS. 


Westminster Electric Supply Corporation (Limited). 


The ordinary general meeting of the shareholders of this Compauy was 
held on Wednesday at the offices, Eccleston-place, Belgravia, under the 
presidency of the Right Hon. Lord SurriELp, K.C.B. 

The SECRETARY (Mr. Frank Iago) read the notice convening the 


meeting, and the report of the Directors was taken as read. 


The CHAIRMAN then said: I have now to move the adoption of the 
report and accounts, and in doing so I am sure that it is not necessary for 
me to detain you by a long speech after the voluminous report you have 
already received. In fact, there is very little, if anything, to say beyond 
that which you have already had placed before you in the report ; but if 
any proprietor wishes for information on any point whatever we shall be 
very happy on this side of tbe table to give all the information in our 
power. I think that you will consider it satisfactory that we have been 
enabled to maintain our position during the past year. You will notice 
that the applications for supply still continue, and during the year 
the equivalent of nearly 50,000 lamps of 8 c.p. were connected, 
being an increase of 8,000 over the advance of the previous year. 
I have no doubt that this must be satisfactory to all the pro- 
prietors, because it shows that we have held our own in a 
way that is, perhaps, astonishing ; and it bears out the remark 
which I believe I made at our last general meeting that we had no reason 
to expect a decrease in the demand for supply. The late rise in the price 
of coal, combined with the coal strike, has alone made a difference to 
us in this one year of about £3,000—I believe more than that; and 
although I hope you will regard the dividend which we are about to 
declare as not unsatisfactory (that is to say, I do not know that the 
proprietors could have expected a larger distribution), yet if it had not 
been for certain difficulties, of which one was the coal strike, we should no 
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doubt have been able to declare a higher dividend. That, however, was an 
accident which we could not possibly avoid. Like the other lighting com- 
panies, we have also found that the absence of fogs during the winter 
season has affected our revenue to a considerable extent, while the reduc- 
tion from 6d. to 4d. per unit, after 4,000 units have been used for lighting 
in any one year, and to 3d. per unit for motor purposes, has also 
affected the Corporation in the same manner. I do not think I will detain 
you any further, but, as I said before, if any sbareholder has any question 
to ask, we shall be very happy to anéwer. There are one or two points 
which I daresay you will require information upon, and, if во, we shall be 
glad to give it. | 

Mr. BOULNOIS, M.P., seconded the motion. 

Mr. MAKINS said he thought that all the expenses seemed to be higher 
than they were last year. 

Mr. S. JEFFRIES inquired whether any fresh capital was to be raised 
during the present year ї 

Mr. E. PYE SMITH REED asked the Chairman to give the share- 
holders any information ke could with regard to the acquisition of the 
new site, and what it portended. 

The CHAIRMAN : With regard to the increased expenses, I should 
have thought that it was hardly necessary for me to answer the question. 
The report and accounts will show the vast increase in our business ; 
and it is, of course, impossible to conduct an enormous business, 
such as this is now, without a very large expenditure in the way 
of staff, and, indeed, all round. The Board of Directors over which 
I have the honour of presiding is and always has been most careful 
in regard to the question of expenses, and we look into every detail 
of the business once a week or fortnight ; and I can assure you that 
we are conducting the Company as economically as we find it possible 
to do. It must be remembered that this is a very large business 
now, and that it increases weekly and monthly, and you must also expect 
the expenses to increase. With regard to the future, I can honestly say 
that the future prospects of this Company are very satisfactory. You see 
by the report that we have an enormous number of additional lamps on 

circuit as compared with the number last year. I see nothing whatever 
as regards the future to prevent the continued success of the Company, 
which, I am thankful to say, has the right to be considered throughout 
the area which we serve as generally very popular. We have enjoyed an 
extraordinary immunity from difficulties. I hear no complaints whatever 
with respect to our lighting, and the complaints would naturally be 
brought to us. There must be some accidents, but they arise principally 
through faulty installations. On enquiry we find that in 90 out of 100 
cases the fault is not with regard to the supply, but is in connection with 
the installation, which has in some cases been put up indifferently. 
The future of the Company is, therefore, extremely bright. With 
reference to the raising of fresh capital, there is no need at present 
for any new capital. You know what our further powers are to 
raise additional capital if required, but we have no immediate necessity for 
further capital—-beyond the £50,000 of debentures, of course. Mr. Reed 
put a question which I shall call upon Mr. Boulnois to answer, because he 
is connected with that matter. 

Mr. BOULNOIS: Asa representative of this Board at the Central 
Electric Supply Co. (one of the three who have been sent there from the 
Westminster) I will reply to Mr. Reed's question as to the position which we 
hold with respect to the Central Electric. Finding that we were unable to 
discover any suitable site for an extension of premises— which had, I may 

‚вау, become absolutely necessary in consequence of our increased busine:s 
in the area we supply (that is, in Westminster and adjoining parts)—we 
joined with the St. James's Company in a joint station outside our district 
of supply, in St. John's Wood. We had acquired a very eligible freehold site, 
consisting of about 24 acres, close to the new station of the Great Central 
Railway in St. John's Wood. That site had been acquired and paid for ; 
but, unfortunately for us, the Great Central Company cast longing eyes on 
it, and went to Parliament last year, scheduling the site in a bill. Of 
course, the unfortunate electric lighting companies had to give way 
to а great railway, and the site has been taken from us. We are 
now in Parliament for a site adjoining, which we consider quite 
as good, and we hope to be able to obtain it under the compul- 
sory purchase clause. The area of the site which we had originally 
was rather more than 23 acres, and the amount standing in our books ав 
half the cost of that is £25,306. It may be thought that £46,000 is a 
large sum to pay for rather more than 23 acres of land, but when you 
remember that it is adjoining a great railway and also a canal, both of 
which are almost essential for our purposes, it will not, I think, be con- 
sidered too extravagant asum. The new site which we hope to be able to 
get under the Bill we have lodged in Parliament is rather larger than that 
which we have been obliged to abandon, and I think that ultimately, when 
we have acquired that site, as I hope we shall, it will be found of great 
benefit to this Company, as well as to the St. James's. 

Mr. MAKINS said he trusted that the Company got & profit out of the 
great railway company who took the site referred to out of their handa. 

Mr. BOULNOIS : That remains to be seen. We shall have to go to 
arbitration, and you may depend upon it that we shall make the most out 
of our property. 

The CHAIRMAN put the resolution in the usual way, and, having 
declared it carried unanimously, said: I have now to move— 

That the payment of a dividend of 14 per cent. per annum, less income 
tax, for the past half-year, making 12 per cent. for the year ended Dec. 31 
last, carrying forward a bulance of £1,000, be agreed to.” 

Mr. R. W. WALLACE, Q.C., seconded, and the motion was carried 
unanimously, 

Mr. Hayes Fisher, M.P., and Sir Douglas Galton, K.C.B., F.R.S., were 
then unanimously re-elected directors of the Company. 

A cordial vote of thanks to the Chairman and Directors for their conduct 
of the Company's undertaking brought the proceedings to a close. 


MIL EE A EE EET I TE CU MN н 


Blackpool and Fleetwood Tramroad Company. 


A meeting of this Company was held last week at Manchester, Mr. 
GEORGE RICHARDSON presiding. In moving the adoption of the report (an 
abstract of which appears below), the CHAIRMAN congratulated the share- 
holdera on the results of their enterprise so far. The report was all the 
more satisfactory in that it only represented five and a-half months’ work- 
ing. So far as the traffic was concerned, he was glad to be able to state 
tbat it had been for these dead months most satisfactory, and greater than 
the Directors had ventured to anticipate. He admitted that the Company 
made a mistake at the outset in not having sufficient capital to go on with. 
They had not thought they would be required to provide accommodation 
for the public on so large a scale. Consequently they had now decided to 
increase the capital and provide increased accommodation in various ways 
to enable the Company to deal.with the enormous traffic in a satisfactory 
manner. There had been a large number of sales of land for building 
purposes along the line, and an increase of buildings would give the Company 
a working traffic quite independent of the excursion traffic. Their working 
expenses came to about 42 per cent. They started with the idea of losing 
£100 a week during the winter, but they were not losing £100 a month. 
The damage caused by storm had been repaired at a cost of about £40. 
In a very short time the Company would be able to work with 27 cars, 
against the eight that ran last season. 

The report was adopted, and a dividend at the rate of 8 per cent. per 
annum was declared. £1,500 was voted to the Directors for their services 
up to the end of last December, and £800 per annum in future. 

The CHAIRMAN, in acknowledging this resolution, said he did not 
think the shareholders would ever regret having invested their money in 
the Blackpool and Fleetwood Tramroad Company. 

A vote of thanks to the Directora and staff terminated the proceedings. 


Following is the report of the directors for the half-year to Dec. 31:— - 

The directors congratulate the shareholders on the successful results of 
the working of the undertaking, especially having regard to the insafficiency 
of the rolling stock. This insufficiency, owing to the remarkable popularity 
of the line, it was impossible to foresee; but steps have been taken to 
largely augment the rolling stock and thus cope with tbe apparently 
increasing and crowded traffic. The number of passengers carried from July 
14, 1898, the date when the tramroad was opened, to Dec. 31, was 754,293, 
and the gross receipts £14,476. 2s. 10d., and the net profit £8,584. 4з. 5d. 
After providing for interest on debentures, the disposable balanc? is 
£8,006. 9a. 3d., and the directors recommend a dividend at the rate of £8 
per cent. per annum, free of tax, payable Feb. 24, leaving £3,206. 9s. 54. 
to be carried forward. 


Liverpool Overhead Railway Co. (Limited). 


The half-yearly meeting of this Company was held at Liverpool on 
Tuesday, under the presidency of Sir W. B. Forwood. ln moving the 
adoption of the report the Chairman said the directora were pleased to be 
able to show such agratifying statement of accounts. The gross profits of 
the half-year had been £40,655, against £37,558 in the correaponding half 
of the previous year. The expenditure was £24,717 against 24, 240; but 
it was only fair to point out that last year they had a charge of £1,500 
for the tramways. "Therefore, properly speaking, the expenses bad gone up 
£1,977, for which they had earned increased receipts of £3,097. The net 
revenue was £15,938, making, with the balance (£5,868) brought forward, 
£19,986 of net revenue with which they had to deal. The debenture 
interest was £3,400, leaving £16,856. The preference interest would 
require £3,000, and the directors recommended a dividend for the 
past half-year at the rate of 4 per cent. per annum, against 34 per cent. 
in the corresponding half of last year, leaving £4,586 to carry forward. 
They had at present a formidable competition at the Dingle Station, but 
the Directors believed the growth of traffc along the dock line would 
fully compensate them for any loss they might sustain there, and he 
thought they saw there loss to-day at its worst, for not only had the electric 
tramways all the attractiveness of novelty, but they had practically 
obstructed the approach to the Dingle Station. It was an extraordinary 
thing that the more facilities were given to traffic the more it would 
increase. The traffic on their line had increased in the short space of six 
years from 3,500,000 to 10,000,000 per annum, which he thought was 
abundant justification for expressing the hope that any loss of traffic 
sustained at the Dingle would be more than made up in the general 
growth of traffc along tbe dock line. The expenditure in connection 
with tbe lighting of the line and carriages had gone up. They 
had spent £1,200 during the half-year in new storage batteries, the 
old ones being replaced at a total cost of £2,500. These batteries 
had a very short life, only three or four years. They had now at 
the credit of the renewal funi £12,400. Hitherto. they had paid for 
renewals out of revenue, and he hoped they might be able to keep the fund 
intact for a little longer. They were gradually accumulating a contingent 
fund, which now amounted to £700. He referred to the arrangement 
with the Waterloo and Seaforth and Great Crosby District Councils 
for the working of the tramway which these bodies had obtained powers 
to construct extending to two and a half miles from the Seaforth station 
to Cook's-road, Crosby. The local authorities would lay the road and rails, 
and the Company would provide electrical equipment and maintain the 
rails, They had agreed to pay the district councils 84 per cent. interest per 
annum for 20 years on the cost incurred in laying the rails. That covered 
their interest and sinking fund on the estimated cost ; and at the end of 
that period, when the sinking fund was wiped off, the annual payment 
would be rednced to 4 per cent. for the remaining six yeara of the lease. 
The total expenditure the Company would have to incur in providing the 
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necessary equipment was estimated at £25,813. They would adopt the 
most economical mode of working the tramway, and it might be they 
would bave to put down а new generating station. The report and accounts 
were adupted, the Company’s bill in Parliament approved, and a vote of 
thanks to the Chairman and Directors terminated the proceedings. 


Kensington and Knightsbridge Electric Lighting Co. 


The directors have just issued their report for the year 1898. The 
number of houses and shope connected with the system has increased from 
1,620 on Dec. 31, 1897, to 1,851 on Dec. 31, 1898, and the number of lamps, 
Tp on the usual basis of 8 c.p., has increased from 137,953 to 

,158. | 

Additional capital required by the Company during the year has been 
raised by the issue of £12,785 Four per Cent. Debenture stock, producing 
£13,807. 16». and by the issue of 1,187 Second Preference thares, producing 
£7,122. Thedirectors have strengthened the renewal account by transferring 
to it £5,117. 15s. 11d., making the total £25,615. 9a. 9d. After providing for 
this amount, and paying dividends on the Six per Cent. First Preference 
shares to June 30, 1898, on the Five per Cent. Second Preference shares 
to Sept. 30, 1898, and an interim dividend at the rate of 10 per cent. per 
annum on the Ordinary shares for the first half of the year, the balance 
standing to credit of nett revenue for the year is £6,300. 108. 11d. Of 
this sum £1,450 has been appropriated to payment of the First Preference 
dividend to the end of year, and £400 has to be set aside to meet the 
portion of the dividend on the Second Preference shares accrued to the 
same date, leaving £4,450. 10s. 11d., out of which it is proposed to pay a 
dividend on the Ordinary shares at the rate of 10 per cent. for past half. 
year, making 10 per cent. for tbe year. This will leave a balance of 
£825. 10e. 114. to go forward. 

After the general meeting on Feb. 22 there will be an extraordinary 
meeting confirming the resolution passed on the lst inst. relative to the 
bill now being promoted by this company in conjunction with the Notting 
Hill Electric Lighting Co. 


Northampton Electric Light and Power Co. (Limited). 


The report of the directors of this Company for the year 1898 states that 
the extension of the company’s operations has been considerable. The 
demand for current for lighting and motive power has grown from 11,084 
to 13,061 equiv. 8 c.p. lamps fixed. Large additions have been made in 
houses already supplied, but the company's mains are only now reaching 
private residences in any large number. The value of the electric current 
for motive power is becoming more generally recognised, and there is also 
an increasing demand in churches and chapels. From January 1, 1899, 
the price of current is reduced from 8d. and Ad. to 64d. and 34d. per unit. 
Places of worship are charged at 444. and motors at 54. Discount at 
5 per cent is allowed in each case. 

A large increase has taken place in the power plant at the works. A 
new 240 н.р. engine has been erected, with dynamo and accessories, making 
seven sets in all. This addition was made in view of the necessity for 
providing a sufficient reserve and for meeting contingencies, and is ex- 
pected to serve for the whole of the current year. An abnormal expendi- 
ture has taken place during the past year, which accordingly has been 
_ weighted with an increase of interest on borrowed money, but it is hoped 
that benefit may accrue in the immediate future. Additional mains have 
been laid (about 1} miles in all) making a total of about 52 miles. An advance 
in the price of coal, the need for insuring under the Workmen’s Compensa- 
tion Act, and an increase in rates have constituted, in the aggregate, a 
heavy tax. Against this may be set off the expected saving from the 
introduction of apparatus of various kinds designed to effect economies in 
steam, coal, oil, &c. 

The Directors have secured а valuable addition to the freehold property 
of the company, for extensions of engine and boiler houses, and giving 
important frontages to the company’s premises. 

It is proposed to deal with the balance of £747. 18s. 2d. shown by the 
net revenue account by paying a year’s dividend on all shares for the year 
ending 31st. Dec., viz. :—6 per cent. Preference shares (£232), 5 per cent. 
Preference shares (£145), and on Ordinary shares at the rate of 2 per cent. 
(£256. 10s. 3d.), carrrying forward £114. 7s. 11d. As further capital ів 
needed for paying off the temporary loan account, for completing the new 
purcbase of land, and for extension of mains, it is proposed to issue 10,000 
additional Ordinary B shares which shall rank as part of the “second issue," 
and also a limited number of Debentures as occasion may arise. 


India Rubber, Gutta Percha, and Telegraph Works 
Co. (Limited). 


The report of the directors of this Company for the year ended Dec. 31 
states that, after provision for doubtful debts, a net profit for the past 
year of £62,222. 2s. 2d. is shown. Adding £13,175. ls. ld. brought 
forward, and deducting £12,500 interim dividend paid in July, there 
remains a disposal balance of £62,895. 3s. 5d. The directora recommend 
the distribution of а dividend of 15s. a share, free of income tax, amount- 
ing to £37,500, making, with the interim dividend paid in July, a total 
payment of 10 per cent. for the year, and leaving 425, 595. Js. dd. to be 
carried forward. 

The company's general business has been more profitable during the 
past year than in 1897, the selling prices of goods having been advanced to 
meet the increase in the cost of the raw materials. The cable vessels have 
been moderately employed. 


The high efficiency of the Silvertown and Persan factories has been 
maintained by constant renewals and by the replacing of plant and 
machinery where improved methods of manufacture have so required. 
The рош of electricity for the transmission of power is being 
extended at the works. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


GARSTON AND DISTRICT ELECTRIC SUPPLY CO. (LIMITED).— This 
company was registered on Feb. 11 with a capital of £25,000, in £1 shares, 
to apply for, obtain, and carry out the terms of provisional orders and 
licences under the Electric Lighting Acta (1882 and 1888), and to carry ou 
the business of an electric light company, and of electricians, electrical and 
mechanical engineers, suppliers of electricity, and manufacturers of and 
dealera in electrical apparatus. The first subscribers аге :—George Н. 
Nisbett (engineer) and Jacob Atherton (merchant), each with 5,000 shares ; 
A. Tracey, S. P. Doudney (engineer), F. W. Le Tall (engineer), E. Tracey 
(secretary), and D. Bates (with one share each). The ftrst directors 
are :—Jacob Atherton and George H. Nisbett. 

MEDICAL ELECTRO-THERMIC GENERATOR CO. (LIMITED).—This com- 
pany was registered on Jan. 28 with a capital of £20,000, in £1 shares, to 
acquire the business of the Medical Electro-Thermic Generator Co. (Limited) 
and to acquire the rights of and to sell and use the Greville Electro-Thermic 
air baths. 

MICA BOILER COVERING CO. (LIMITED).—This company was registered 
on Feb 6, with a capital of £75,000, in £1 *hares, of which 37, 500 are Prefer- 
ence, to enter into agreements with the Mica Boiler Covering Co. (Limited) 
and Mr. Henry C. Michell, and to manufacture, sell and deal in mica, mica 
waste, flake mica, Michell's mica boiler covering, wood jacketing, asbestos 
and other mineral fibre, steam pipes and electrical insulating or other 
electrical materials. The first Directors are: P. A. Makins, L. S. Roberteon, 
W. M. Mordey, C. R. Tritton, N. Kingsmill and D. S. Michell. 


LONDON ELECTRIC OMNIBUS CO. (LIMITED).— The annual return to 
Jan. 28 gives the capital as £250,000, in £1 shares (of which 80,000 are 
Deferred) ; 79,200 Deferred and 22,059 Ordinary shares have been taken 
up, and all the former and 1,000 of the latter are considered as paid. £1 
per share has been called on 21,059 Ordi shares, resulting in the 
receipt of £34,556. 128. 6d. ; £14,176. 18а. has been paid on 27,348 shares 
forfeited, 1,600 Ordinary and 800 Deferred shares have also been forfeited, 
and £697. 5e. 6d. is in arrears. 

LONDON ELECTRICAL CAB CO. (LIMITED).—The annual return to Dec. 
13 has been filed. The capital i8,£150,000, in £1 shares, of which 101,187 
have been taken up ; 24,811 have been issued as fully paid, and the full 
amount has been called on the otbers. 

SALISBURY ELECTRIC LIGHT AND SUPPLY CO. (LIMITED).—The 
annual return to Jan. 3 has been filed. The capital is £20,000, in £1 
shares, of wbich 3,807 have been taken up ; 2,500 are considered as paid, 
and the full amount bas been called on the others. 

URBAN ELECTRIC SUPPLY CO. (LIMITED).—The statutory return to 
Nov. 12 has been filed. The nominal capital is £100,000, in £5 shares. 
Seven shares have been taken up, but no calls have been made. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 cent. (since Feb. 2, 1899). Prioe of 
silver 278d. per oz. (Feb. 16). Consols (2$ per cent.) 1111—111j for 
money, 111 - 111 f. for account; 24 per cent. 1052—1044 (Feb. 16). 
Stock Exchange Settling Days: Coneols, March 1; Stocks and Shares 
Continuation Days, Feb. 22 and March 8; Ticket Days, Feb. 23 and 
March 9; Pay Days, Feb. 26 and March 10; Mining Share Carry over 
Days, Feb. 21 and March 7. 


Н. ARON ELEKTRICITATS ZAHLERPABRIK (d. m. b. H.), BERLIN.— This 
company has been formed with a capital of 500,000 marks (£25,000) for 
acquiring the works of Dr. H. Aron at Berlin and Schweidnitz. 

BRISTOL TRAMWAYS AND CARRIAGE CO. (LIMITED).—4A meeting of 
this company was held on Wednesday. The Chairman (Mr. W. Butler) 
said the tramways receipts showed an increase of £4,143. The number 
of passengers carried showed a very large increase. The total gross 
revenue of the company was £78,258, the expenditure £55,806. The 
dividend for the half-year was at the rate of 7 per cent. per annum, 
free of tax, leaving £5,741 to be carried to reserve and renewal funds, 
They had practically finished some of their new lines and extensions. 
From what he could see of the progress of the work, he thought they 
might fairly rely upon being able to run electric cars on these lines in July 
next; but with regard to the remainder of the horse lines, they would 
have to await the completion of the central power station, as they could 
only work a certain amount of additional line from the St. George power 
station. As to the power station at Counterslip, their contractor was at 
work upon the foundations and new harbour wall, and immediately these 
were completed they would proceed with the building. The electrical 
plant was on order. The great extension of their system necessitated the 
provision of a depót and car-building works. It was too much to expect 
that the whole of the line would be relaid and the machinery installed and 
the depóts erected during the present year, but at that time next year he 
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hoped they would be very close to a completion of the whole conversion. 
The Direct. rs were pleased with the progress made, especially having regard 
tothe delays which had occurred in getting plans passed by the Sanitary Com- 
mittee of the Corporation. He thought that committee might bave helped 
them by giving their decisions more promptly in certain matters, or, rather, 
might bave abided by their decisions when-once given. This indecision had 
necessitated their preparing altogether new sets of plans, causing consider- 
able waste of time, and, but for the decision of the Directors not to be 
drawn into a serious fight in the law courts with the Corporation, there 
would, doubtless, have been still further delay. The company, iu connec- 
tion with the re-laying of the lines and the provision of posts and overhead 
work, had undoubtedly yielded the benefit of a strong legal position ia 
order to meet the wishes of the Sanitary Committee, and in doing во 
the company had been entailed in an additional capital expenditure 
of some thousands of pounds. He feared, however, that the com- 
pany had got very little credit for this attitude, and he complained 
of a want of reciprocal good feeling on the part of the committee. 
The only point as to construction of lines which he had not touched upon 
was that with regard to the St. George and Hanham Light Railway. This 
order was eonfirmed by the Board of Trade on Nov. 28 last, when Sir 
Francis Marindin went over the line and made a variety of suggestions as 
to the location of double and single linee, which he considered would im- 
prove the line in the interests of the travelling public as well as the 
frontagers. They were now delayed in consequence of the Sanitary Com- 
mittee not being ready to give their immediate approval to the alterations 
sugested by Sir F. Marindin. Here again, however, they were met by the 
unreasonable opposition of some members of the Sanitary Committee. 
It has been decided to increase the capital of the company to £750,000 by 
the creation of 25,000 new shares of £10 each. 


CENTRAL LONDON RAILWAY.—At а meeting of the shareholders of 
this company, Sir Henry Oakley, who presided, said that the whole of the 
works from end to end of the line were progressing satiafactorily. Some 
portion of the work was extremely difficult, not altogether from the 
engineering point of view, but from the fact that the immense traffic in 
certain parts of London interfered with the contractors' operations. Due 
credit was given to the Corporation of London for the facilities offered 
for proceeding with the work under difficult surroundiog conditions. 
The connection to the City and South London Railway at a point 
near the Bank of England had been completed, and with the extensions 
of the City and South London Railway to Islington on the north, and 
joining also with the Great Northern and City at or near Finsbury Circus. 

he traffic from all these linea would be freely exchanged with the Central 
London Railway at that company’s Bank station. Most of the stations 
were approaching completion. They had four out of six out of their 
engines delivered. Large supplies of electric apparatus of all descrip- 
tions, from motors downwards, were also either delivered or waiting 
delivery, so that there was no probability of any delay when the excava- 
tion work was completed. They had hoped that the construction 
operations would have been completed, enabling them to open 
the line in June next, when their present Parliamentary powers expired, but 
this was not now likely to happen, and he would consequently ask them to 
approve a bill seeking for an extension of time for one year. He con- 
cluded his remarks by expressing the regret of the Directors and all 
concerned in the company at the lamented death of Sir John Fowler. The 
report and accounts were adopted, and the approval of the meeting was 
given to the bill before Parliament asking for extended time for the 
completion of the company's undertaking. 


COMPANY REFORM.—This subject is now prominently before the 
public, and justifies us in referring to a series of articles appearing in the 
Statist. Among & series of suggestions made for protecting the public, 
and for affording investors the opportunity of inquiring into the atate- 
ments made in prospectuses, is one that the closing of the lists of subscrip- 
tions should be deferred for at least one week after the prospectus is 
publicly advertised. Such a proposal should be heartily supported by the 
press and the public. The successful flotation of many wild-cat schemes, 
electrical and otherwise, has been possible only from the fact that no time 
has been allowed for inquiries into the statements made by vendors and 
others who “are taking a profit.” 

COVENTRY ELECTRIC TRAMWAYS COMPANY.—The annual meeting of 
this company was held at Bank-buildinge, London, last week, under the 
presidency of Capt. Pavy. The Chairman stated that the earnings for the 
year to Dec. 4 last amounted to £10,283, against £9,924 for the preceding 
year. On the old capital this would have sufficed to pay 21 per cent. on 
the Ordinary shares, after paying 4 per cent. on the Debentures and 6 per 
cent. on the Preference shares. The new lines were rapidly nearing com- 
pletion, and it was hoped that the full 104 miles would be in operation 
shortly. The accounts submitted showed a sum of £2,673 available for 
divideud on the shares. Of the total capital of £112,000 only 9,600 shares 
of £10 each had been issued, and of these shares 8,000 were fully paid up, 
representing £80,000, aud 1,600 were half paid up, representing £8,000, 
making a total of £88,000 paid up, leaving a balance of £8,000 to be paid 
on the completion of the works. The Directora proposed to pay a dividend 
at the rate of 4 per cent. on the amounts paid up from dates of payment. 
This amounted to £2,182, and left a balance of £390 to be carried forward. 


DUBLIN UNITED TRAMWAYS CO. (LIMITED).—A meeting of this com- 
pany was held at Dublin on Tuesday. The chairman (Dr. Wm. Carte, J.P.) 
congratulated the shareholders on the satisfactory results of the past six 
months’ working. Owing to the transition state of the company from 
horse to clectric traction it was not possible to give fuller working details. 
But on the Clontarf line the receipts last half-year were £12,114, against 
£7,216 for the corresponding half-year of 1896, when the line was worked 
altogether hy horses, an increase of more than 53 per cent. in favour of the 
electric working, whilst the number of passengers carried increased from 
1,124,801 to 2,273,883, or over 100 per cent. The working expenses 


amounted only to £4,234, or equal to 3°83d. per car mile. There had, 
however, to be added a proportion of general charges, rents, rates and 
taxes, licences, accident insurance, &c. (after taking credit for a proportion 
of sundry receipts), amounting to £455, making the total expenditure 
£4,779, equal to 59°45 per cent. of the receipts, or 4°25d. per car mile, the 
figure for horse traction over the re-t of the system during the same 
period being 7:844. per car mile, or 75°43 per cent. of the receipts. Track 
repaira are excluded from consideration in both cases, as none were neces- 
sary on the Clontarf line during the past half-year. Considerable progress 
was made in the electrical equipment of the company’s system ; 264 miles 
of conduit out of 52 were laid, and the overhead work was so progressing 
that when the central power station on the Ringsend road was completed, 
which they hoped would be by the end of the current half-year, they 
looked forward to working the remainder of the present horse lines elec- 
наб The electrical through service of сагв from Donnybrook to Phenix 
Park had been working since Jan. 23, with very satisfactory results, 
showing an increase of 37 per cent. in receipts and 56 per cent. in 
passengers. These results were obtained by 20 electric cars in service 
against 24 horse cars and with reduced fares. No accident has occurred, 
and as this service passed through the most crowded and important part 
of the city it bore testimony to the capacity and care of the motormen, 
most of whom Бате been in the company’s employment as horse car 
drivers. The Order in Council authorising the company to construct 
additional lines in the city and townships had been issued, and immediately 
the reconstruction of the existing lines now in progress had been com- 
pleted the construction of these additional lines would be proceeding with. 


DUDLEY AND WOLVERHAMPTON TRAMWAYS CO. (LIMITED).— 
Application is to be made to the Board of Trade for their approval of the 
transfer of the undertaking of the company to the British Electric 
Traction Co. (Limited), the consideration being £18,300. 


EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LIMITED). — The 
Directors of this company have resolved that a payment on account of 
the dividend of the current year be made at the rate of 6 per cent. per 
annum (less tax) on the “ A” shares, in respect of the half-year to Dec. 31 
last. This equals 18. 92d. per share on the partly paid £5 shares (£3 paid), 
and 2s. 924. per share on the fully paid £5 shares (less tax). The dividend 
warrants will be issued on 24th inst. 


GENERAL ELECTRIC CO. (U.8.A.)—This company has declared a divi- 
dend of $19 on the Preferred stock, payable March 8, which completes the 
payment of all back dividends on this stock. 


GESELLSCHAFT FUR ELEKTRISCHE UNTERNEHMUNGEN (BERLIN),— 
The net profit of this company for 1898 was 4,290,000 marks (£214,500), 
and a dividend of 10 per cent. has been declared, against 84 in 1897. 


GREAT NORTHERN RAILWAY COMPANY (OF IRELAND).—In their half- 
yearly report the directors state that they have entered into a contract for 
the construction of a portion of the Sutton and Howth electric tramway, 
and the works are in progress. Contracts have also been made for the 
building and electrical equipment of the power house at Sutton. 


GREAT NORTHERN TELEGRAPH CO. (LIMITED).— Coupons falling due 
on Ње lst prox. on this company's 1883 debentures (series B) should be 
presented to Messrs. C. J. Hambro and Son, 70, Old Broad street, E.C. 

HAMPSTEAD ELECTRIO SUPPLY CO. (LIMITED).—The Financial Times 
says: - A firm of stock and share brokers and dealers whose name is not 
familiar to us, “ have the opportunity of being able to offer you a limited 
number of both Preference and Ordinary shares in an electric lighting com- 
pany of substantial standing and of very great promise for the future,” 
The concern referred to is the Hamp-tead Electric Supply Company, which 
wa8 registered as recently as July, 1898. It would be interesting to know 
ії this touting of their sbares is being done with the cognisance of the 
Directora, and, if во, whether it meets with their approval. 


JAMAICA ELECTRIC LIGHT AND POWER OCO.—The undertaking of 
this company has been acquired by the Electrical Co. of America, a Phila- 
delphian concern, with a capital of 25 million dollars. 

NATIONAL ELECTRIC SUPPLY OO. (LIMITBD).—The annual general 
meeting was held at Preston last week. The chairman (Mr. J. Booth) 
said the past year had been a busy one and the progress made was 
satisfactory. They had obtained a new provisional order enabling them 
to extend their mains into the district outside the borough, and they had 
already carried them as far as Broughton, with & result which had fully 
justified their enterprise. "This year they proposed to carry them through 
Fulwood and Cadley, where they had the promise of a large number of 
consumers. They had also erected new machinery at the generating 
station, and had placed orders for new engines and boilers having a 
capacity of 700 н.р. The gross profit for the year showed an increase of 
about £1,200. They commenced in 1897 with & credit balance of £500, 
while last year they had only £12, and they had also had to provide about 
£300 more for debenture, interest, &c. They directors, therefore, felt that 
it was & much wiser course to strengthen the position of the Company by 
putting the remaining £400 as an additional amount for depreciation, and 
to recommend the same dividend as last year. "Thanks to their chief 
engineer (Mr. Tonge) and his efficient staff, the figures showed the 
Company to be the most economically worked company of its size in the 
kingdom. They had offered additional inducement in price to new con- 
sumers, and there were now few companies providing such a steady, 
reliable service on such reasonable terme. The following dividends were 
declared : —On the Preference shares a dividend of 4 per cent. per annum ; 
on the Ordinary shares a dividend of 23. 6d. per share for the half-year 
ended Dec. 51, making 5s. per share for the year. 

NEWCASTLE AND DISTRIOT ELECTRIC LIGHTING CO. (LIMITED).—The 
ordinary general meeting of this company was held on Tuesday. The chair- 
man (Mr. J. D. Milburn) said it was now necessary to lay down new plant, 
as they contemplated having а continuous as well as an alternating system 
of supply. If the directors (could see their way to reduc» the price of 
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current they would do во. The company's contract with the North-Eastern 
Railway Co. would expire in June, and һе was glad to say that, after 
continued negotiations, they had succeeded in closing with them for the 
supply of the whole of their requirements in Newcastle for electric or arc 
lighting, or energy for power. Ав this contract would he for the next five 
or seven years, it would partly necessitate the laying down of extra plant, 
and the directors, in view of thia and the possibilities of the tramways and 
other matters, were contemplating this extra outlay. They must be pre- 
pared, also, to meet a demand for power for electric trama, and be ready 
to supply it at & price which would defy competition either from outside 
or under Corporation management. He expressed himself favourable to 
the overhead system of electric cars. A dividend of 5 per cent. for the 
half-year (making 84 per cent. for the year) was declared. 


SOUTHPORT TRAMWAYS CO. (LIMITED).— А meeting of this company 
was held on Monday. Mr. E. Garcke, who presided, said that the company 
was supported by the British Electric Traction Co., who were likewise 
interested in the Birkdale and Southport Tramways Co. They were іп a 
position, therefore, to bring about the working of the two systems upon 
uniform methods. 


STOCK EXCHANGE NOTICE.— The Stock Exchange Committee has 
ordered the further issue of 75,151 £10 Fully-paid shares (Nos. 130,001 to 
205,151) of the Brazilian Submarine Telegraph Co. (Limited) to be quoted 
in the official list. The Committee have been asked to allow the further 
issue of 5,749 Five per C-nt. Perpetual Preference Shares of £10 each, and 
£50,000 Four per Cent. Perpetual Debenture Stock of the City and South 
London Railway Co. to be qnoted in the official list. | 


WOLVERHAMPTON TRAMWAYS CO. (LIMITED) —The gencral meeting 
of this company was held on Tuesday. The Chairman (Mr. Emile Garcke', 
said that the Corporation had given notice to purchase last autumn, and 
unless they could agree upon a price the matter would be referred to arbi. 
tration, and that portion would be sold to them at the figure the arbitrator 
might assess. Negotiations had been pending with the Corporation with a 
view of fixing the figure by agreement. In view of further negotiations 
with the Corporation he did not wish to say anything that might be taken 
by them as being discourteous or uncomplimentary, but so far as his ex- 
perience had gone the Corporation had not dealt with the matter in a very 
nice spirit. Five-eighths were inside the Corporation area. The Corpor- 
ation had given notice of their intention to purchase only that portion 
within their area because they had no power over the other. But it 
was perfectly clear that they hoped to obtain the lines outside 
the borough at practically less than scrap value. Не believed the idea 
of the Corporation was that the company would be unable to work 
the lines outside the borough, and that the company would have 
to come to them cap in hand, and ask them to take these lines off 


their hands at а price less than the price for those within the borough. 
The Directors were thus placed in a great difficulty, and they made 
arrangements with the British Electric Traction Co. with a view to the 
British Company taking over the whole concern, and an agreement was 
approved at a former meeting, at which that company undertook to take 
over their undertaking at a price which was satisfactory. Unfortunately, 
the British Company could not arrange with the Wolverhampton Corpora- 
tion, and had bad to pay the penalty of not carrying out what was a purely 
provisionalagreement. A bill would, however, be promoted in Parliament 
to enable the company to alter the gauge of certain of their tramways, 
and it was proposed to the shareholdera that they should sanction a pro- 
visional agreement with the British Electric Traction Co. to take over the 
outside portion of the lines at the same price per mile of tramway as the 
company may receive from the Corporation for the portion within the 
area. The British Company would promote a bill at their own expense, 
aud if it did not go tbrough, it would be no worse for the Wolverhampton 
Company. The proposals of the Directors were approved. - 


YORKSHIRE HOUSE-TO-HOUSE ELECTRICITY CO. (LIMITED.)— A meety 
ing of the shareholders of this company was held at Leeds on Frida 
when the resolution recently passed to wind up the company voluntaril 
was approved The members als> voted £210 out of the funds of th 
company to Mr. Robert Hammond, consulting electrical engineer, as an 
acknowledgment of his services in connection with the formatiun of the 
company. The Chairman (Mr. Grosvenor Talbot) has been appointed 
liquidator of the com any. 

ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


m -— E tno, | No |  AdGREGATE. 
9. ended E or Dec. | veeks [EAS NN 
189 | £ | £ 2 2 
Birmingham Tramways. Feb. 11 | 3,689 + 170 са its 
Blackpool Corporation.. „„ 9 | 115 + 2| 45 17,051 |+ 2,483 
Blackpool and Fleet- 
dS rr „ 11 M$! . 6 881 aes 
Bristol Trams & Carriage „„ 10 2,357 + 61; 6); 14,656 + 530 
City & South London Ву. „ 12 1,119 + 610 7 7,807 T 293 
Dover Corporation.. , 11 | 141 + 36) 45| 8,051 Ж 
Dublin United( Southern) „ 10 596 |+ 233) 6 3,501 |+ 1,072 
Liverpool Overhead Rly. „„ 12 | 1,225 — 157] 7 9,047 – 463 
„Sheffield Tramways. . „ 12 1,191 |+ 225) 6! 7,213 |+ 1,380 
*South Staffs. Trams. . „ 10 554 — 26 6 3,450 |- 88 
* Partly electrical. 


ELECTRICAL COMPANIES’ SHARE LIST. 


BUSINESS DONE 


SENT | AMOUN LAS PREVIOUS Price | RATE PER 
2 OF iue NAME, WEEK'S PRIOE Wednesday, CENT. DIVIDENDS DUE, DURING WEEK 
‘| SHARE. | DEND. FEB. 8. Feb. 15. YIELDED. ENDING VEB, 15. 
| TELECRAPHS & в. а. Hignes: LCWest 
£124,400 100 4%  |'African Direct Telegraph 4% Mort. Deb. (red) =- | 10) 104 10) 104 816 11 | January and July - . 
25.000 10 he Amazon Telegraph ............ — 3 4 8 1 - - - = 
8125, 000 100 57 Do. ö per Cent. Debentures 2 xd 87 £2 87 91 5 6 5 = — — 
405,56 Stock E . sae 2! 68 70 67 69 5 0 0 | Feb., May, Aug., Nov. . 
£8,047,22(| Stock 40/0 Do. Preferred een uomo ————ee.XÀl 19 12 119 120 5 0 0 " Ы 12) 119 
48.547, 720 Stock | 18/) Do Dolti ..nanmamacsam s m enia 164 17 161 15{ 5 14 8 æ 154 itt 
205, 51 10 3/0 Brazilian Submarines an 153 164 16 16} 4 41) | Mar., June, Oct., Dec. 16} lt} 
£75,000 | 100 5% Do. 5 per Cent. Debs. (2nd Series, 1906) —..| 10 11 119 114 4 7 9 | June and December ч е 
10,000,000; 8100 $2 Commercial Cable Capital Stock ... -= == =e «= ne == 180 190 180 190 4 4 8 Jan., Apr., July, Ost. . T 
£1,832,528| Stock | 4%  |* Do. 4per Cent. Debenture Stock 104 108 105 107 815 2 2 $ 105$ | 1054 
6,000 10 8/0 Cuba Submarine Ordinary (Deferred) ) 81 9 10 613 4 | February and August 9] 9j 
6,000 10 10/) Do. Preference 10 per Cent. „=... 17 18 174 18 5 8 1 * А ИА - 
12,981 5 2/0 | Direct Spanish (Ordinary) 2 4 5 4 5 4 811 April and October .. 2 F 
6,000 б 10/0 Do. 10 per Cent. Cumulative Preference 10 11 10 11 4 12 10 " s T - 
480,000 50 44% Do. 43 per Cent. Debenture = 104% 1077 1040 107% 4 4 1 | January and July - - 
65,710 20 8/0 | Direct United States Cable 12 13 12} 122 5 2 0 |Jan., Apr., July, Ost. 123 124 
£120,000 100 43% Direct West India Cable 44% Reg. Deb. (red) ... 102 105 172 105 4 5 9 е T - 
£1,000,00(| Stock 57 ПОЕ ОНША Li sins o» na » » oo im ain in dbi кё ав дье » 177 181 119 181 816 4 Jan., Apr., July, Oct.“ 18 178 
£1,295,001 Stock 39% Do. 84 per Cent. Pref. Stock ........... - 103 106 104 107 E41 " РА 106 1058 
61,4 2,200 Stock 4% |* Do. брег Cent. Mort. Debenture Stock (red.) 125 129 126 130 8 2 0 | May and November 127 — 
£89,900 100 5% |" Do. Брег Cent Dabentures, 180 99 102 £9 102 418 0 | February & August 25 А 
£500,000 | Stock pm Do. Provisional Certificates (all paid) ...... 103 106 103 103 на | о : T 
250,000 10 2/6 % оез» dn a K 171 18} 17$ 1+4 8 16 9 | Jan., Apr., July, Oct. 18} 173 
£520,000 | Stock t% . per Cent. Debenture Stock ....... 124 128 125 129 8 2 1 | February & August ба - 
£10,200 100 5% * Do. 6p. c. (Austln. Gov. Sub.) Deb. 1900 (reg.) 93 103 93 103 417 1 | January and July — ES os 
£64,400 100 57 Dai.. СИБМ "Lui alive dm ce 5 м 100 108 10) 103 417 1 ж е "à 
435,100 100 5% *Hastern and S. African 5 p.c. Mor. Deb., 1900 (reg.) 99 103 93 103 417 1 " " en - 
[£46,500 100 5% oc mado Qi; обасына A 100 103 10) 108 417 1 * * ‘a - 
,000 100 4% |" Do. 4% Mortgage Debentures,1909 ..—.... 102 105 102 105 817 8 | February & August ә on 
4200, 000 26 4% Do. 4% Mauritius Sub. Debs. (red. 1012  107Z 104% 107% 815 2 | May and November - = 
180,227 10 19 Globe Telegraph and Trust —— 12} 13} 123 13} 817 4 | Jan., Apr., July, O20. 134 121 
180,043 10 6% Do. 6 per Cent. Preference 163 173 17 174 2 8. 7 " * 178 173 
150,000 10 5/0 Great Northern of Copenhagen = 29 £0 294 81 8 5 7 | January, April, July 291 — 
4150, 000 100 52 Do ö per Cent. Debs., 1883 Issue Series B“ 101 104 01 104 6171 March & September "E dn 
£97,800 100 417 Halifax & Bermuda Cable 447 1st Mort. Deb.(red).. 99 102 9) 10! 4 8 6 | June and December Ev = 
17,000 25 12/6 Indo-European „e.e =e sa =e — =o ä 58 6 {8 61 42 0 May and November on 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904. 10 112 109 112 5 7 7 | March & September — e- 
£100,000 100 4 Pacific & European Tel. 4% Guar. Debs.(red) ..... 1C4 107 10} 108 8 14 5 June and December “ - 
11,889 8 BORNE Noe cu en . X K j 7 6} 7 5 6 8 | April and October.. 63 = 
8,881 |£100 Cert.| 67 Submarine Cables Truũe -è aò as as 2505 =o am anae из 143 188 143 4411 | a n 1014 ие 
15,609 10 — Lr А T ~ on — 
£200,000 100 5% |" Do. брег Cent. Debentures (red.) 100 103 10) 108 418 6 | March & September E on 
80, 21 — West Coast of America m.e == == «= = = = = ===... 1 1 1 - on = - 
4150,000 100 4X ( Do. 4 per Cent. Deben ture 103 166 103 106 815 9 | June and December н ИР 
88,821 10 1/6 West India and Panama ib am aed 1i 18 1 — May and November 18 = 
84,568 10 6/0 Do. 6 per Cent. 1st Preference ey 10; 103 104 103 5 11 7 " " 10ү, — 
4,669 10 6'0 Do. 6 per Cent. 2nd Preference .. m =. =. 3 94 sk 9 6 6 4 " ! oe = 
£80,000 100 62 |" Do. брег Cent. Debentures «=æ = == æ.. .. 104 107 104 107 413 6 | January and July á "D — 
64,269 16 5,0 Western and Brazilian Ordinary 12} 12 12] 13 411 8 | May and November bs - 
88,129 T 9,9 Do. б per Cent. Preferred Ordinary —.... 84 84 8} 4 5 8 Т " - = 
88,129 7 1/8 Do. Deferred Ordinary ß 44 4 dy = 1 " бә - 
£889,521 Stock sx |*. Do 4 per Cent. Debenture Stock ........ 105 108 105 109 813 9 June and December 108 105} 
1,168,000 | @1,000 7% Western Union 77 1st Mort. (Building) Bonds 190: c z 8 710 Feb., May, Aug., Nov. = - 
£168,100 100 0z * Do. брег Cent. Sterling Bonds (red.) 08 103 93 103 5160 6 March & September > e» 
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ELECTRICAL COMPANIES’ SHARE LIST. 


| | | PREVIOUS Price RATE PER |+ BUSINESS DONE 
Paneme | AMOUNT | Last NAME, WEEK'SPRIOE | Wednesday, | CENT. DIVIDEND DUE. DURING WEEK 
AMOUNT | SHARE. | DEND. FEB. 8. Feb. 15. | YIELDED. | ENDING FEB. 15. 
Vos 21 8} 2} 8} е Г ^ A b ардай оге, 
5 оми Te ne(fully paldi 44 ugus „ә ә — = 
144.350 100 ia. Consolidated Telephone Const. & Manufacturing ve Ys 1ч "^ 070 | Jay шь» = - 
98,000 5 real 2 Telephone 6 per Cent. Preference — " * 5] в} MP —— А "in 7 x 7 : 
^ 15.000 10 eh “Do. 6 per Gent. & Cumulative ist Pret. ш. M 16 M 13 13 5 " " 16 i 
. Cumulative Pref. — 52 — ~ + 
250000 Y 28 F o ( 2257"| UA ag 5 51 4 5 1 : = 53 5; 
1,829,471 | Btock "t pA Debepture Stock 347 (red. 2 " 10 | 10 192 - 1 : zea — 88 101 | 
"48,000 5 | oe | United River Pate_-:.---c-c-cc---| 4 и 0. 5.16.3. | July eene 1 
£151,788 | Stock 6x ` Do. 6 per Cent. Debenture Stock (red.). 101 107 104 107 4 13 11 | June and December - | - 
ELECTRICITY SUPPLY COMPANIES. 
100.000 1 Bl'ckh'th & Gr'nw'ch P'st'ct Elec. Lt. Ord. (108 p3.* ї H я ^ T “4 
,000 10 vé W and Poole Electricity Supply Ord. 121 18 121 13} ET - = - 
6,000 10 7/6 44 per Cent. Cumulative ха ты ч. T Hui - 1 ae i 1012 
80,000 5 3/0 Charing Cross & Strand Blectricity Supply Corp. C 32 ebruary ugus a 
430008 : it; * Do. Y Debenture Моке) сл né ли 114 186 8 18 1 Faus aud Dsosm»er i "d 
61,990,000 $1,000 he Chicago Ed on 1st Mort. 5% 80 year Gold Bonda(red) 103 105 103 105 415 8 sie e ye 
50,600 10 5/0 | Otty of London Вис. Lagntiog ога. 40,001 to 90,000 E ^ T м) 6 6 0 | February & August 3 n 1 
40,000 10 ay Do; бу Cumulative Pref. soc) Oda 14 159 16} | 812 9 | January and July ~ e 
‘ * Do. 5% Debenture Stock (red) 125 10 194 159 8 17 10 June and December | 195 ; 
£400,000 | Stock 6x » BR ) 
80,000 10 ее — E vn r^r Prov. Ord. (1 to 30 ‚020) TA IN T i = e 14 2 
0 .. . eee „% „% ee %% „ „% % „ „% „4 ee E .. — 
20'000 10 6 Do. 6% Cumulative Preferance!.... ...— . - 14) 15 143 15} 4 0 0 | March & September 14% 14 
15,660 5 2/6 House-to-House Electric Lighting Supply Ord. 9 10 9 10 200 e "A zx a2 
12,000 5 8/6 Do. 7 рег Cent. Preference .......-..<.. 9) 10 94 10} 8 6 - March & September = in 
15,000 5 10 Kensington and Knightsbridge Ord- 18 14 18 4 8 18 : S " — * 
10,000 5 6 Do. 6% 1st Pref........ ——— 71 8l 7} 81 8 12 January aud July - en 
. e — = == „ á ee „ — - >. 
‘000 Stock ee Do. X 1st Mort. Deb —— 108 105 101 101 815 6 | Mch.,June,Sept., Dac. h 
62 500 10 5/0 — lian Ble Electric Supply Ordinary ... .. 13 "Tu Аы 18} 8 410 | apeu aud Ocovys . 18} 18 
4 80 Stock 4x Do. 4 Bob. Stock First Mortgage 118 121 MS 12ʃ 311 7 | JaneandDasemds-| 110] = 
6,452 10 6/0 | Notting H Electric Ordinary .......~.. 17 18} 174 154 8 410 Mien. - = 
10,000 5 - Oxford Electric Ordinary................ eese eee. 6 7t 6} 7t - - = oe 
275, 1 x Rand Electric se.. — se -e - l 14 1 14 - oe in * 
£125,000 | Stock 5% RiverPlateElec. Lt. &Tr'ct п, Ltd.,t ‚518% Mor. Deb _ 83 93 83 93 5 8 1 - = e 
CCCo Ней бн m / ERI c M a 
p 2 p St. James and Pall Mall Electric Ordinary —-— | 164 174 16 17 411 6 February & August DE 133 
20,000 b 8/6 ро. 7 per Cent. Preference ... = Ad 9 19 9 19 810 0 9} m 
£50,000 Btock 4% py MV, r t Doente ieri ont pali à " в} 5 zs J une and Dace mbar - - 
, 5 T u ndon Electric Supp Ыр" — + 25 
75.800 | 5 5/0 Westminster Electric Supply Ordinary .... . 15 163 15 16 4 1 8 | March & September 15] 15} 
ELECTRIC MANUFACTURING, &o., CO MPANIES, 
vis i | int | m ена «€ sf | n ч | тт е 0 bs: 
£125,000 | Stock i Do. r Cent. Perpetual Debenture Stock| 111 115 11 15 3 19 0 | Fabraary & August à 
£50,000 Stock 42 * Do. 2nd Debenture Stock (red. 101 T nu 118 - 5 Ц June and Decsmber T ii 
Callender's Cabl nstruction —.... =... 60 m 10 2 | 
B00 000 Stock dz Do. ау Mort. Deb, F 110 113 113 16 8171: | November and May 25 pa 
800,000 1 97 Castner-Kellner Alkali Co. (fully paid) .—....... 1 14 1 1 518 5 e i} 1А 
50,000 1 de Chadburn's Ship Telegraph Ordinary ..... 3 1 1% 1 1 — * - üs 
50,000 1 714 in Do. 28 бае EC РР cn ае»: 1 at 1 - : 16 . "ii r^ ós 
m n an 08. en ee en „ „ cc = ow — 
82 850 100 57 * ^ 5% Firat Mort. Deb. (red.) 93 191 95 101 419 8 } January and July — * 
ТЕТ 5 2 if Batson and 3 sich cz” MW (£3 рм). 14 - 2 i : 1 : н Fabraary & Augasi oe és 
03 | stock 4% | ро $x Mortgage Debentare Stock (red). -| or о | 97 о) | 41.0 |Janezud December) б} | Z 
17,400 5 57 Edmundson's Electric.CorporationOrd (fully pd) - E б 6 6i 61 4 611 | Half.yearly ........ bí - 
112,100 2 1/21 — Ane Gran Л” 8 t — s: : 2 5 A 12 2 t AT & July ... - - 
25 v. 2 А per Cent. Саш ive an an am tase u 89 - = 
£140,300 | Stock ry 8 $% а ade vx 2 Ged.). Me. а? TE a 816 2 | Jaauary and July — - 
— re’ 5  — € omo .. — =. 
13,600 10 8 Henley's Telegra hi orks Ordinary ..- == е 26 26 25 26 5 0 0 | Febraary & Augus 25 - 
, {0 у' р 2 1 
8,000 10 7/0 Do. 7 Cant, Preference s= 22 183 le 183 194 B 1t 19 = н = 
£50,000 | Stock 45 Do. 4$% Mortgage Debentare Stock (rel) . = 111 116 lit 116 8 10 1 я? " x A 
60, 10 nas. Rubber, Gutta Percha, &»., Work 21 23 23 21 43 4 Yi "ab i 4 
800,000 190 47 ро. 4% First Mortgage Debentures (red.)— = - 102 106 102 108 815 6 | Maron & September - T 
п, 13 12/0 | Telegrapb Construction and Maintenance — -— =- 87 41 83 42 4 5 9 | Marchand July ~ 41 89] 
£ 7,400 5 s DO reor eri s Ordner een У 80 " 90 : =- à а 9 os 
13,410 5 es o. 624 Cum. Prell. » 5 i a 0 — - - 
22 5 4/0 * ч . — етиу ———ů — : : Н 7 S? : 1 i : April and October. e - 
430,00 5 8/0 0. mulative Preferencs .. == = – e 4 = - 
&100,:00 Stock 448 Do. 6% First Mort. DaD3 me ш 106 10> 102 103 818 8 | May and November - - 
ELECTRIC RAILWAYS, TRAMWAYS, &o. | 
12,000 10 os Blackpool and Fleetwood Tramways ............ 20 21 20 22 га = * 
35000 10 6% Bristol Tramways and Carriage ........ —— 12 223 231 at 2 10 0 - 2 21 
25,000 10 6% Da. (27: 10. БАЙ) эзара» ao Ба „айза а ине 19 19} 204 2ʃ 2 210 БА 21 20 
£90,410 Stock 4% Do. 4% Debenture .......... жан bbe on 129 121 120 121 8 6 2 = - on 
80,000 10 га British Electric Traction Ordinary e 17 18 17 18 * ME KA Ё 
10,000 10 6/0 Do, 6%Cum,Pref. (uy. pe. & 62.108. prm.pd.)xd 13 1 14 13] 13} 47 3 - КА 
£100,0:0 | Stock 6/28 Do. 6, Perp. Deb. ........ 12) 122 121 12; 4 110 ЮЕ 112} 121 
40,000 5 are Buenos Ayres & Belgrano 6 / / Cum. Pret. (£3 paid). 3} 34 Se y 83 3 
00/000 0 2 Do. „ аа AG. Me 3 411 4 108" 
£260,000 Stock 57 о. A Уай: ros ssa o anao ( 25 $ * 
ао э m 107 o rye рахе os 33 an os ә ? | 81 91 17 ~ 5 : Juue and December p 914 
178, 1 — == { 1 " 4 
£530,000 | Stock 2% | Clty and ста чку тра Bauway Con, Ordy, — = 4 „ха en 7 ^ 7 41 ч. 217 6 | J anuaty aud J uly - 7 d з, 
22,500 10 ate nary aM) idoi oiana — њо isi to 4 t Fe. ee 
9,251 10 5% Do. 5% Perpetual 1 1 141 164 14! 154 8 5 7 | January and July .. РЕ US 
4187,701 Btock 4% Do. Perpetual Огрәпӧаса — - — =- = = =- 183 185 13} 13i 219 7 | May and November - » 
20,000 10 6% Imperial 07 rede Ordinary (old £6 shares 2)) : - { 61 A a : 1 n March & September 23] 3: 
okt 10 6% ? 4 BEER a an Gada Us Ко де ава ме тыка 15 А x - 
270000 Stock «5, Do. ЖАР еВ vx eris revera reed шыг С 118 115 Lise 1:9 | 815 4 W 119} 1184 
Lp 3 55 3 ELO NNI Ordinary ß ч n из 12 > 1 : 4 р February @ August - - 
U Q. —— — == —— — — — 4 2: r — ЕЈ 
Pl ar ssi N P бамы Traction 6% Cumulative Prat == 104 u^ 104 xt 514 8 Janig an Jay -| 2 > 
й ew Gener on m — — - - 
£540,000 | Stock 8% | Waterloo and City Ordinary = = = = d 109 112 109 112 213 т June and Dacember | 112 иц 


* [n calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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NOTES. 
— — 


WnuarEvER may be thought of the telegraphists' grievances, 
which found free expression in Parliament on Monday last, 
nobody can credit Mr. Hansury with either tact or knowledge 
in discussing them. Во far as can be gathered, the one great 
cause of exasperation is that the telegraphists’ interests are 
largely sacrificed to those of the postal servants—the letter 
sorters more especially Mr. Hansury’s speech is virtually, 
though unintentionally, an admission that the allegation is 
well founded. Not merely did he flatter the sorters—who 
have got all they wanted, and far more than they ever 
expected—but he went out of his way to disparage the tele- 
graphists where disparagement is peculiarly offensive and 
unjust. 
superior kind of typewriting," and he was pleased to observe 
that in his belief sorting required more skill than did the 
ordinary telegraph work." No wonder that the telegraph 
service groans under the control of men who know nothing 
about them or their work. And Mr. Hansury’s ignorance is 
the more inexcusable, seeing that there is a flat contradiction 
ready to his hand in the attempt to carry out certain of the 
Tweedmouth Commission's recommendations. That tele- 
graphists can learn sorting, not even Mr. Hansury will deny; 
but that sorters cannot learn telegraphy is demonstrated by 
the failure of the extraordinary efforts that have been made 


According to Mr. Hansory, telegraphy is “опу a 


Prick біхремок (% 
Abroad, 84., or 16 cents, or *80fr., or Dont. 


in London to teach them. "The reason is obvious enough, 
and reflects no discredit on the sorters; but it proves that 
telegraphy is a skilled calling, and for Mr. Hansury to deny 
it will only make the telegraphists more determined than 
ever to assert their superiority over the more favoured class. 


—— 


Ix reply to a question asked in the House of Commons on the 
same day, by Mr. Provanp (member for Blackfriars, Glasgow), 


Mr. HAN BUR stated that the Government intend to introduce 
а Bill based on the recommendations of the Select Com- 


mittee on Telephones, which sat last year. It will be remem- 
bered that the Committee recommended that, ‘‘ when in an 


existing area in which there is an exchange, the local 


authority demands a competing service, the Post Office 
ought either to start an efficient telephone system itself, or 
grant a licence to do во,” and considered the former alter- 
native the better one This would, therefore, still leave a 
doubt whether the granting of municipal licences was 
intended, but from information received from Manchester this 
appears to be so. The Corporation of Manchester having been 
unsuccessful in obtaining a license for its protégé, the New 


‘Mutual Telephone Company, inserted clauses in an omnibus 
bill for the present Parliamentary session, to grant powers for 


the establishment of a municipal telephone exchange. These 
clauses were withdrawn, however, on an intimation being 
received from the Postmaster-General that, in the event 
of the report of the Select Committee being approved by 
Her Majesty’s Government, a Bill would be introduced to give 
effect to its recommendations. The Postmaster-General 
added that this Bill would inter alia authorise him to grant 
provisional orders enabling a local authority to lay down and 
work telephones in its own district, or the districts of other 
authorities within the exchange area. It will be interesting 
to see whether the granting or refusal of a licence will rest 
entirely on the discretion of the Postmaster-General, or, on 
the other hand, he will only be entitled to refuse on certain: 
grounds. 
— 

Sounn, practical common sense pervades the report of the 
representatives of the Chelsea Vestry, appointed to inquire 
into the alleged nuisance arising from the electricity supply 
works. As will be seen in our abstract of the report on a 
later page, these gentlemen have been unable to find even 
partial ground for complaint. Having regard to the fact that 
the company is under statutory obligation to supply current, 
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it is held that it is specially protected against injunction for 
alleged nuisance; moreover, there appears to have been a 
remarkable diversity of opinion among residents in the vicinity 
of the works as to there being any nuisance at all, or, if 
existing, as to what precisely it was like. Trumped up 
rumours and allegations of nuisance from electricity works 
do more harm to the neighbourhood than to the works, a 
fact which ratepayers and property owners would do well to 
remember in their own interests. 
| MAREM 

A FORTNIGHT ago we announced that the London County 
Council had been advised that it already is in possession of 
powers for working its tramways electrically. We are glad 
to observe that these powers are not to lie fallow, and that 
the Council has begun in earnest to inquire as to the best 
system toadopt. At the last meeting of the Council Prof. 
A. B. W. Kennepy was engaged to give advice ‘for a fee of 
500 guineas, with an additional 100 guineas for travelling 
expenses, in order that, before reporting upon the matter, he 
may make full investigation as to the systems in use in dif- 
ferent places.” This last part, by the way, is rather like 
paying a physician’s college fees before taking his physic. 

INTER - coMMUNICATION in railway trains is doubtless а 
necessity, and the electrical system of effecting it is 
admittedly the best; but the methods by which it may be 
carried out are so simple, and have resolved themselves into 
such mere questions of detail, that the subject appears hardly 
interesting enough to occupy the attention of the Institution 
of Electrical Engineers for a whole evening. That it should, 
for instance, have been deemed worthy of serious discussion 
whether or no a chain was the best means of affording elec- 
trical connection between two railway coaches, was ridiculous ; 
the meeting finally saw the humour of it when Mr. Winter, 
after condemning the employment of rail returns, dilated 
on the excellent conductance of tarred chains. The Paper 
has been usefal in one way, however; it has shown us that 
the long delay in the general adoption of electrical inter- 
communication in trains has been to a large extent due to the 
amateurish nature of the methods tried on some of the leading 
railways. | 


Transmission of electrical power for manifold uses, from 
water power situated at a great distance from the place where 
it is used, although so great а boon to mankind, is not with- 
out its constant worries for the electrical engineer. In a 
recent issue of the Electrical World of New York the anxiety 
caused by the number of transformations of Niagara power is 
alluded to ; and, indeed, when we contemplate the long chain 
of mechanism and apparatus the energy must pass through 
before it arrives at the energy-utilising device, surprise that 
interruptions are not more frequent takes the place of dismay 


at their occurrence. 
— — 


Таке, for example, the transfer of power from Niagara Falls 
to the premises of a oustomer in Buffalo. The mechanical 
power is first controlled by the hydraulic governors; then 
comes the fuse-shunted circuit breaker protecting the step-up 
transformers at the power station; next, similar protecting 


devices at the step-down sub-station ; after that, high-pressure 
fuses protecting the primary windings of the step-down trans- 
formers; then aluminium fuses on the secondary windings. 
Following these come fuses on the polyphase circuit, and 
circuit-breakers on the continuous current circuit of the 
rotatory converter ; then circuit-breakers in the feeders; and 
finally the fuses in the consumer’s premises. At each and all 
of. the nine points enumerated the express purpose of .the 
apparatus is to interrupt the circuit; as contrasted with the 
generating, transforming and transmitting plant proper, 
wherein accidental—:.¢., unintended—interruptions may take 
place through breakdown. | 
— MÁ— 

In Mr. Anprews’ report to the Electric Light Management 
Committee of the Hastings Corporation, referred to in another 
column, we observe a feature that will be regarded by con- 
tractors with mixed feelings, if generally adopted by engineers 
advising owners of municipal electric supply undertakings. 
Mr. Anprews, having made up his mind what type of engines 
and dynamos are most suitable for certain necessary 
extensions, boldly mentioned these by name in his report, 
and tenders were asked for these makes only. Most engi- 
neers, in similar circumstances, would have invited tenders by 
advertisement from any and every builder of dynamos and 
engines ; though often it is decided beforehand which machines 
will be chosen. When the conditions are such that every 
tender can be treated on its own merits, every manufacturer 
is distinctly entitled to a chance of obtaining the contract, 
especially in the case of works to be built with public money ; 
but when, as at Hastings, a particular article is to be bought 
for particular reasons, it may seem superfluous, and it would 
certainly cause much unprofitable labour, to invite a number 
of estimates which are known beforehand to be needless. 


Parricunags will be found in our City Notes of the prospectus 
just issued of the Nernst Electric Light (Limited). Out of a 
total capital of £820,000, no less than £270,000 is to be paid, 
in cash and shares, for “ the right to apply for patent rights 
in the countries comprised in the continents [and islands] of 
Australasia, Africa, Asia, South and Central America," patents 


‘having been applied for in certain countries on these conti- 


nents. Though the title of the new company would not 


appear to indicate the fact, none of the British, European, or 


North American rights are to be acquired—a vital fact which 
is disclosed only on the third page of the prospectus. 

Tse pleasant but somewhat irrelevant information is 
tendered that the three companies who own these latter rights 
‘‘are generally recognised to be three of the leading under- 
takings in the electrical world "—though how this can affect 
the present flotation passes our comprehension. There is 
also a list of cities within the new company’s sphere, including 
such places as Pekin, Shanghai, Smyrna—where, we under- 
stand, dynamos are confused with dynamite, and both are 
taboo. Having regard to the fact that Nernst light has made 
only one public appearance in this country, and then only in 
& lecture room, we can quite appreciate the statement that 
The working capital of £50,000 provided by this issue is 
considered by the Directors to be ample for present needs, as 
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the operations of the Company should not entail large capital 
outlay.” Ample?— we had rather seid excessive! But the 
question is whether the operations will be “ample” 
enough to pay a dividend on £820,000. We strongly advise 
intending subscribers to read carefully through page 8 of the 


prospectus. 
а даь — — 
Cable Interruptions. Date of Interruption. 
Dakar—- Bathurst ................................. eb. 9, 


Paramaribo—Cayenne Feb. 10, 1899 


The Society of Arts.—In consequence of Mr. Philip Dawson’s 
indisposition, the reading of his Paper on Electric Traction“ 
last Wednesday was postponed. · | 

Erratum.—In the note on the Long-Schattner prepayment 
meter, appearing in our last issue, instead of the last word 
б short-circuited,” read “in circuit." 

Royal Society—The following were among the Papers 
down for reading yesterday :—‘‘ Some Experiments bearing 
on the Theory of Voltaic Action,” by Mr. J. Brown, and 
„The Efficiency of Man, or Economic Coefficients of the 
Human Machine," by Dr. Marcet, F.R.S., and Mr. R. В. Floris. 

Wireless Telegraphy to Sicily.— Experiments are about to 
be made with Marconi’s system of wireless telegraphy across 
the Straits of Messina, between Reggio and Messina, and the 
Elektrotechnischer Anzeiger hears that if these are successful 
they will lead to a regular wireless telegraph service being 
established between the two points. 

Conduit Explosion.— Another explosion, very similar to the 
one we chronicled last week, but, according to an eye and ear 
witness, ** of much smaller dimensions,” occurred at Belfast on 
Thursday last week, at about 8 p.m. Some 15 yards of pave- 
ment were disturbed, but there was no damage to person and 
practically none to private property. 

The “James Forrest" Lecture.— The Institution of Civil 


Engineers announces that the seventh “James Forrest": 


lecture will be delivered by Prof. J. A. Ewing on Thursday, 
April 20th, at 8 p.m., the subject being Magnetism.” The 
lecture will be repeated at four o'clock on the following day, 
for the benefit of members and their friends. 


An X-Ray Yarn.— Electricity of New York states that an 
up to-date Californian poultry raiser is using the X-rays in the 
following novel manner: —All his hens are examined under 
the rays, and those which are not found to be ‘built for 
laying eggs” are immediately shipped to market, while the 
remainder are retained for the egg department. 

Lectures on the Design of Polyphase Machinery.—In view 
of the extensive use of polyphase machinery abroad, and the 
demand for it which is steadily increasing at home, it is 
interesting to note that a special course of instruction upon 
the commercial design of this class of plant will be given 
at Finsbury Technical College. The course, commencing 
March 7th, and extending over six evenings, will be given by 
Mr. A. C. Eborall, assisted by Mr. W. B. Woodhouse. 

Electromagnetic Power Couplings.—The mill of the Cliff 
Paper Co., of Niagara Falls, has for some time past been 
driven by electric power. It is found, says the Electrical 

World, of New York, that electric transmission gives an 
elasticity and comparative smoothness of working sufficiently 
superior to mechanical connection between the paper-making 
machines and the driving turbines to make electric trans- 
mission advisable even for the shortest distance. In other 
words, the electric circuit acts as an elastic coupling and thus 
screens the paper machinery from irregularities of driving. 

A New French Submarine Cable.— The Compagnie Francaise 
des Cábles Télégraphiques have ordered from the Société 
Industrielle des Téléphones, who made the recent Brest- New 
York cable, a cable 250 miles long to connect Vela de Coro 
with Maracaibo (Venezuela). Although this order is but a 
small one, it is giving great satisfaction in France, the 
Industrie Electrique pointing out that the Company has now 
made over 12,000 miles of submarine cable, and that, thanks 
to its efforts, France now takes part in an important industry 
which has been until recently exclusively an English one. 


An Electric Railway to Chamonix.—According to the Indus- 
trie Electrique, the Paris, Lyons, and Mediterranean Railway 
Company is about to construct an electric railway from Saint- 
Gervais-les-Bains to Chamonix, at the foot of Mont Blanc. It 
will be a metre-gauge line, intended both for passengers and 
goods. The current will be collected from a side rail, and a rack 
and pinion will be employed where the gradient is steep. The 
River Arve will furnish the necessary energy, partly from the 
station already existing at Chedde, and partly from three other 
power-houses which are to be built. The line is about 12} 
miles long, and crosses the Arve several times. 


American Telephone Scheme.—It is reported from the other 
side of the Atlantic that a scheme for telephone connection on 
a broad scale has been devised in which four Bell companies— 
the Bell Telephone Co. of Canada, the American Telephone 
and Telegraph Co., the Michigan Telephone Co. and the Wis- 
consin Telephone Co.—will take part. A continuous telephone 
system will be organised from Quebec and Montreal up the 
St. Lawrence, touching Toronto, Buffalo, Cleveland, Detroit, 
Port Huron and other places to Duluth, on Lake Superior ; 
in fact, every city and town of importance situated on the 
chain of Great Lakes and the St. Lawrence river will be in 
telephonic communication. 


The Telegraphists’ School of Science.—At the St. Martin’s 
Town Hall, London, on Monday evening, the Duke of Norfolk 
presented the medals and certificates gained by students of the 
Telegraphists’ School of Science of the Central Telegraph 
Office during the past year. Mr. A. Brooker, chief instructor 
of the school, who presided, stated that the classes would 
from henceforth be held in more spacious premises at the 
Northampton Institute, Clerkenwell, instead of at the Central 
Telegraph Office. After the distribution the Duke of Norfolk 
presented Mr. W. Slingo, who founded the school, and was for 
21 years principal, with a service of plate, subscribed for by 
the male students, as a mark of esteem on the occasion of 
his retirement. The formal proceedings were followed by a 
students’ soirée. 


The Collection of Current by a Tramcar.—At the meeting 
of the Civil and Mechanical Engineers’ Society, on Thursday 
last, the 16th inst., Mr. Holroyd Smith, gave a lecture on 
** Some Methods of Collecting the Current in Electric Tram- 
ways.” He prefaced his remarks by a brief statement of 
principles. In dealing with the methods of collecting current, 
reference had to be made to the various systems of electric 


traction, and a brief résumé of the history from 1882 to the 


present day was given. By means of numerous diagrams the 
lecturer showed the constuction and details of nearly every 
known collector for underground work, with closed or open 
conduits, and for overhead with tubes, wires, &o., describing 
the brush, the bar, the shuttle, and the trolley апа compared 
the relative advantages of rolling and sliding contact, stating 
his preference for the latter. He considered that the electrical 
world was largely indebted to Sprague, of America, who he 
believed to have been the first to introduce the trolley bar 
collecting the current from the underside of an overhead wire. 


Institution of Electrical Engineers.—At the last meeting of 
the Institution, it was announced that in consequence of the 
resolution passed on the subject of wiring rules at the meeting 
on February 10, the Council has re-appointed the Committee 
that framed the Institution rules, with certain instructions in 
order that the wish conveyed to the Council in that resolution 
might be duly carried out. The Chairman (Dr. Silvanus P. 
Thompson) also informed the meeting that, after years of con- 
sideration, the Council has adopted a seal and form of diploma, 
thus conforming to Article 10 of the new Articles of Associa- 
tion. The diplomas will forthwith be printed and, in due 
course, will be available to those members and associate 
members who apply for them. The diplomas will be printed 
on a special kind of Japanese paper, and no charge will be 
made to those entitled to apply for them. The Council have 
also decided to have a number of diplomas struck off on 
vellum, necessarily at some considerable extra expense, and 
for these a charge of one guinea is to be made; any profits 
arising out of this will be devoted to the building fund. The 
secretary informs us that the Council has also appointed а 
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: Committee “ to inquire into the future of electrical engineering. 
~ in the domain of telephony in these kingdoms.” 


American Cable Bchemes.—Col. Maxfield, of the Signal. 
‚ Corps, is organising а cable detachment in ‘connection with 
the laying of submarine lines in the Philippine Islands. 
The War Department has authorised the manufacture of 
200- miles of cable, to be laid between the different 
islands of the Philippine gro group. The cable, with special 
machinery, which is also in the course of manufacture, 
wil weigh between 700 and 800 tons. It is expected 
that this wil leave New York very shortly, and proceed 
to Manila through the Suez Canal. The Ві has a 
short cable of eight miles now in operation in Manila Bay. | 
. The land lines in the Philippines are, says the Western Elec- 
trictan, nearly 2,000 miles long, and are mainly on the islands 
of Luzon, Masbate, Cebu and Leyte. The bill introduced by 
Mr. Lodge, in the United States Senate last month, provides 
for a submarine cable between the United States and Hawaii, 
‚ the Philippines, Japan, China and Australia. The postmaster- 
general is authorised to contract with the Pacific Cable Co., 

of New York, for the payment of $125,000 a year for 20 years, 
for transmission of official messages from Šan Franoisco to 
Honolulu, the line to be laid by December 81, 1900. Before 
December 81, 1902, the company shall construct а line from 
Honolulu to Manila, with an additional sum of $125,000, to 
be paid annually by the government. Within four years the 
company shall lay connecting lines to Japan, for which 
$25,000 a year for 20 years shall be paid. The rates fixed 
between San Francisco and Honolulu are 85c. a word, and to 
the more distant points $1 a word. 

A Vacuum Telephone Transmitter—A new form of tele- 
phone transmitter has been devised by Mr. Paul de Kil- 
 duchevsky, from which it would appear a future is in store if 
the results of the preliminary trials are borne out in the 
commercial form of instrument, and if there is no important 
deterioration with age. The principle on which the instrument 
is based is the enclosure of the microphonic contact in a small 
glass vacuum tube (or in a tube of inert gas), this tube being 
attached bodily to the transmitter diaphragm. As in the case 
of the filament of an incandescent lamp, the exclusion of air 
enables larger currents to be used than would otherwise be 
the case without the combustion of the carbon, and the 
advantages (especially for long-distance work) of a transmitter, 
through which large currents can be sent without clogging 
the instrument, are well known to all telephone men. 
The inventor has found that the pencil form of contact 
and the “granular button” give equally good results, 
but he’ prefers the latter, as its construction is simpler 
and cheaper. Either form is contained in a glass tube, lin. 
diameter and 4in. long. Six or seven accumulators in series 
have, we are told, been used, giving variations of current 
from 0 to 9 amperes in the microphone circuit, without 
impairing the articulation. Tests have been recently made by 
Mr. A. R. Bennet, in which two of the most efficient transmitters 
in ordinary use were compared with the Kilduchevsky under 
identical conditions. First the conditions for ordinary short- 
distance work were imitated, and it was found that, while with 
2, 8, and 4 dry cells all behaved equally well on increasing 
the number of cells to 6 the new transmitter gave louder 
results. Next the artificial cable resistance was increased to 
about 850 ohms, with a capacity of about 85 microfarads, and 
it was found that the intensity of the ordinary transmitters 
was considerably reduced, leaving the Kilduchevsky markedly 
ihe best. The dry cells being next replaced by three E.P.S. 
accumulators, and the artificial cable circuit increased to 
about 500 ohms and 50 microfarads, the speaking continued 
чие good enough for ordinary conversation. On replacing the 

ouble-pole receiver by one of Mr. Kilduchevsky’s, in which the 
magnetism was reinforced by an extra set of coils and a local 
battery of six dry cells, the loudness of transmission was again 
increased. We understand that larger currents were not 
employed for fear of damaging the artificial cable by the 
higher voltages that would have been induced in the secondary 
of the induction coil. 


The Individual Behaviour of Accumulator Plates.— L Industrie 
Electrique of Jan. 25th contains an article by М, М. Schoop 


„On a Practical Method of Determining the Components of 
the Capacity of an Electric Accumulator.” His method con- 
sists of an examination of the behaviour of each of the elec- 
trodes individually by the employment of ап auxiliary 
eleetrode. By. this. means, for instance, he is easily able to 
see whether the positive or negative plates are first exhausted. 
In most of the cells he has examined, it is the positive plates ; 
in a Tudor cell of the 1891 type, however, the reverse is the 
case, and in two German cells he finds the capacity of the 
negative electrode nearly twice tbat of the positive. е use 
of an auxiliary electrode for such investigations is not new, 
but M. Schoop has paid particular attention to the construc- 
tion of this electrode in order to avoid all possible sources of 
error in the experiments. It consists of a preferably cylin- 
drieal porous pot into which mercury is first poured to a depth 
of 10mm., and over this is put a layer of HgS0,, the tube 
being then filled with dilute sulphuric -acid of 1:17 density. 
A gelatinous electrolyte may be used by adding to the 
sulphuric acid one-third its volume of silicate of potassium. A 
platinum wire, fused in а glass tube to prevent contact with 
the electrolyte, passes through the ce uloid cover of the 
porous pot and dips into the mercury. When not in use the 
porous pot should be kept in a solution of sulphuric acid = 
prevent the gelatinous electrolyte from drying up. Com 
of the difference. of potential and electromotive force 1 E 
this electrode and cash of the two poles of the cell give useful 
results. In most of the better-known cells, especially those 
with grid positives, it is the peroxide electrode that requires 
replacing first; but it is noticed that the capacity of the 
spongey lead electrode. also diminishes gradually, the volume 
of the active material diminishes, and the cracks are produced. 
The only cell known to the author in which the contrary 
occurs is that of Khotinsky ; in this cell the active material 
swells instead of shrinking. The author attributes this to the 
addition of certain substances to the active material. Curves 
are given of tests made on a Gottfried (Hagen) cell. From 
readings of the electromotive force and potential difference 
between the terminals and the auxiliary electrode, the 
enormous increase in resistance at the negative plate near the 
beginning of the discharge is apparent, and also the fact that 
this resistance is greater the greater the current. With 
smaller currents, however, this dip in the curve appears to 
take place at an earlier period than with larger currents. 
These variations, says the author, show an intimate con- 
nection between the internal resistance and the facility of 
diffusion of the acid, which is a fanction of-the quality of the 
active material. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, February 24th. 
PHYSICAL SOCIETY. 
5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Papers to be read: (1) The Joule-Thomeon Thermal 
Effect," by E. F. J. Love ; (2) “ A Study of an Apparatus for the 
Determination of the Rate of Diffusion of Solids Dissolved in 
uids," by Albert Griffiths ; (3) “ Note on the Source of Energy 
iffusive Convection," by Albert Griffiths. 
RoxAL INSTITUTION. 
9 p.m. Evening Discourse, “ Coherers," by Prof. О. J. ish RS. 
SATURDAY, February 25th. 
ROYAL INSTITUTION. 
3 рт. Afternoon Lecture III.—“ The Mechanical Properties of 
Bodies," by the Right Hon. Lord Rayleigh, F.R.S. 
WEDNESDAY, March 1st. 
INsTITUTION OF ELECTRICAL ENGINEERS. 
7:90 p.m. Students’ Meeting in the Library. Paper to be read: 
“Direct and Alternate Current Distribution," by H. H. Williams. 
GLASGOW PHILOSOPHICAL SOCIETY. 
8 p.m. Lecture on “ Electric Discharges in Vacuo and the Röntgen 
Rays," by A. A. Campbell Swinton. 
THURSDAY, March 2nd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. Paper to be read: 
Telegrarhy," by G. Marconi. 
FRIDAY, March 3rd. 


in 


“ Wireless 


INSTITUTION OF JUNIOR ENGINEERS. 
4 p.m. Meeting at the Westminster Palace Hotel, when a Paper on 
"Carbon Consuming Batteries and their Possibilities," by 
W. R. Cooper, will be read. 
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© CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme p'ÁrsE.] 


fications of magnetisation produced’ by percussion, heating, 


and other physical causes, A. Guillet has devised a magneto- . 


meter, consisting of a metallic. square, suspended by a thin 
wire, and carrying below it a hollow metallic cylinder. Both 
the plane of the square and the axis of the cylinder are verti- 
cal, and a current is conducted through the wire, the two 


sides of the square, the cylinder, and out by two very fine, 


silver wires, which do not impede the freedom of the suspended 
syatem. First the pole strength of the bar is measured by the 
magneto-electric deflection it produces when its pole is inserted 
in the cylinder from below. The formule are surprisingly 
simple, and the deflection is accurately proportional to the 


pole strength. Next, the position of the pole within the 


magnet is determined by gradually pushing it into the square 
until the latter shows a maximum deflection. At that point 
the pole itself is in the plane of the square, and its position is 
found. Knowing the pole strength and the magnetic length 
of the bar, the magnetic moment is known. Rapid operations 
are possible, and the sensitiveness of the instrument may be 
varied by shortening or lengthening the suspending wire. 
The same apparatus may be used as a ballistic galvanometer 
or an electrodynamometer. 
[GUILLET, Comptes Rendus, Jan. 2, 1899. ] 


Magnetic Fluxes in Electrical Instruments.—In all electrical 
measuring instruments in which the deflecting or controlling 
forces are electromagnetic, the magnetic fluxes and fields are 
of great importance, and yet there seem to be no tables pub- 
lished which give even rough measurements of these. In 
order to fill this gap, A. Campbell has recently carried out a 
series of experiments upon the more familiar types of instru- 
ments. In the direct-current instruments, -the flux was 
measured by the ordinary search-coil method, while in alter- 
nate-current instruments & high resistance was inserted in 
ihe search-coil circuit, and was wound in contact with a 
thermopile. B, the number of induction tubes per square 
em., was found to vary from 0:008 in а Kelvin 
astatic mirror galvanometer to 14,200 in an Ayrton 
and Perry magnifying spring voltmeter. Some of the 
intermediate values were 65 in a Kelvin ampere balance, 
870 in a Weston voltmeter, and 8,000 in a Bell telephone. 
The author also investigated the energy spent in power 
meters, especially of the motor type. He found that in these 
the driving-flux density is of the order 100, and the brake, B, 
is 500 to 1,000. The power spent is 3:2 in the Hookham 
alternate-current meter, and 10:4 in the Schallenberger meter. 
In all the motor meters the greater part of the power taken is 
spent in heating conductors (either by eddy-currents or other- 
ү: If & small fraction of this wasted energy could be 
employed to overcome with certainty the friction at the lowest 
loads, а great advantage would be gained thereby. 

(CaursaLL, Phil. Mag., January, 1899.] 


Electrolytic Iron.—Iron produced by electrolysis is far from 
being a pure metal. It contains 100 to 150 times its volume 
of hydrogen, and Lockyer has shown that it contains certain 
iraces of 10 other metals and uncertain traces of 11 more. 
But & very important impurity is carbon. It occurs in quan- 
tities varying from 0:08 to 0°03 per cent. in all kinds of 
electrolytic iron hitherto produced. How much carbon goes 
to the cathode with the iron during electrolysis depends upon 
the form in which the carbon occurs in the iron or steel, 
L. Houllevigue has made some valuable tests with a specimen 
of pure steel from the Assailly steel works, which contained 
0*4 per cent. of carbon, It was electrolysed in a bath of iron 
and ammonium chlorides. The result was different according 
to the treatment of the steel before electrolysis. One piece 
was tempered at 680°C., while another was slowly cooled from 
& temperature of 900°C. The former, therefore, contained 
carbon dissolved in the iron, but not combined with it, while 
the latter contained carbon combined with iron (perlite). 
The latter after electrolysis yielded iron containing about 


0:08 per cent. of carbon, while the former yielded iron con- |. 


taining practically no carbon at all. It seems, therefore, that 
there exists some compound molecule of iron and carbon 


| | capable of acting ав a cation, as does cyanogen among other, 
A Simple Magnetometer.—F or rapidly measuring the modi- | radi 


radicles. [HovLLBvIGUE, Journ. de Phys., Dec., 1898,] ; 


Hlectrolytes in a Magnetic Field. While admitting that the 


resistivity of electrolytes does not vary in a magnetic field, H, : 


Bagard maintains that the reeistance of any given liquid con. 
ductor is modified by the presence of such a field, and he 
describes the manner in which such a variation may be 
brought clearly into evidence. The liquid conductor is а. 
ring of CuSO, solution contained in a circular glass tube of, 
rectangular cross section. This ring is placed between the 
poles of an electromagnet so that the lines of force are parallel 
to the axis of the ring. The latter is interrupted for a short 
length, and tubes containing more liquid and leading to the 
current terminals are welded on side by side. On establishing 


& field of some 5,000 units, the galvanometer indicates an 


Pornpt.obange of resistance amounting td about l per cent. 
in case of a ring 4:4 c.m. wide and about 1 sq. em. in sectional’ 
area, and when the current is in such a sense that the mag- 
heti¢ lines of force would tend to narrow the circle. It is 
rather more than that when the force is such as would tend, 
by Ampére’s rule, to widen the circle. The author accounts 
for this phenomenon by supposing that the magnetic field has 
a definite effect upon the flux of the current in the liquid, 4s 
has already been admitted theoretically. i 
 [BacanD, Comptes Rendus, Jan. 9, 1899 I 
Radiophony.—A. Sella describes a method of transmitting 
sound by means of ultra-violet light. The circuit of a power- 
ful influence machine, without condensers, is closed by a 
telephone and a short air gap. When the machine is working 
the rapid succession of sparks produces a sound in the tele- 
phone. If a beam of ultra-violet light impinges upon the 
negative-terminal of the gap the sound in the telephone is 
much altered. If the impact of the ultra-violet light under- 
goes & periodical variation the sound in the telephone will 
show an alteration of the same period, and if these periodical 
variations are short enough combination tones are produced 
corresponding to the periodical disturbances of the ultra- 
violet light. On this principle the author has constructed his 
radiophone. The ultra-violet beam is periodically deflected 
by means of a phonautograph mirror, and the beam is finally 
received upon the flat cathode at the distant station. Greater 
clearness is obtained by putting the spark gap in circuit with 
the secondary of an induction coil, and the telephone itself in 
the prim Another device, also based upon the 18e of 
ultra-violet light, is described by M. Dussaud. But he makes 
the beam impinge upon a fluorescent screen which in turn 
modifies the resistance of a battery of selenium cells. Both 
inventors use the arc for producing the ultra-violet beam. 
[SELLA, Хиог. Cim., Oct., 1896, and Dussaup, Comp. Rend., Jan. 16, 1899. 


Zeeman Effect on a Large Scale.—In attempting to furnish 
further material to decide the still pending controversy as to 
the nature of cathode rays, À. Broca has produced phenomena 
analogous to Zeeman’s phenomena on a visible scale in vacuum 
tubes. As the author points out, if Crookes’ assumption is 
correct, and the cathode rays are electrons projected from the 
cathode, then they must come under Lorentz’s theory, and 
must in & magnetic field have two stable trajectories—one in 
the direction of the lines of force, and the other a screw line 
traced on a cylinder or a cone, with its axis normal to the 
lines of force, the cone applying to the case where the 
magnetic field is not uniform. The spiral lines have already. 
been shown to exist by Braun and others, but Broca finds 
that when the magnetic field acquires a certain intensity the 
rays along the lines of foree become visible, and often both 
kinds of rays are seen in the same tube. The arc light shows 
similar phenomena, modified by the higher pressure. In fact, 
the motions of the ions in the Bunsen flame and in the vacuum 
tube are essentially the same, and another link is traced 
between light and electromagnetic phenomena, which con- 
firms the emission theory of cathode rays, and enables us to 
watch the Zeeman effect without the aid of the spectroscope. 

[BRoca, Journ. de Phys., December, 1898.] 
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Condenser Losses.—E. В. Rosa and A. W. Smith describe a 
resonance method of measuring the energy dissipated in con- 
densers. How important it is to know the amount of energy 
that is likely to be absorbed by a condenser of any particular 
construction, under given working conditions, is illustrated by 
the fact that some condensers rise in temperature as much as 


80°C., and, if they are of the paraffined paper type, the paper, 


would, on a warm summer's day, be floating in melted 
paraffin. The authors measure the energy absorbed by means. 
of a wattmeter, which, together with a shunt resistance, forms 


without an iron core. The coil insures the absence of upper 
harmonics. Measurements carried out on some commercial 
beeswax and rosin condensers yielded unexpected results. 
There was a well-marked maximum of energy loss at 89°C., or 
a temperature at which the composition begun to soften. As 
the temperature rose the loss decreased, but even then it was 
some time before the condensers gave way or any consider- 
able leakage current set in. The loss itself was surprisingly 
large, ranging, as it did, from 22 watts at 86°C. to 80 watts at 
89°C. The capacity of the condensers was } microfarad, and 


one branch of an alternate current circuit, the other branch | the percentage loss about 9. 


containing the condenser and a coil of large inductance, but 


[Rosa and SxrrH, Phys. Review, Jan., 1899.] 


CONTRACTORS’ ELECTRIC LOCOMOTIVES FOR THE WATERLOO-BAKER STREET RAILWAY. 


The work of tunnelling for the deep level underground 
electric railway between Waterloo and Baker-street is pro- 
ceeding at arapid pace. An interesting feature of the con- 
tracting work during the construction of this line will be the 


20 H.P. CONTRACTORS’ ELECTRIC LOCOMOTIVE FOR THE WATERLOO-BAKER 
STREET RarLwav. Built by Messrs. Thomas Parker, Ltd, 


use of a special type of electric locomotive on the temporary 
railway over which the material will be hauled to the shaft 
recently sunk below the Thames, at Charing Cross. Six loco- 
motives for this work are being made by Messra. Thomas 
Parker (Limited), of Wolverhampton. One of these loco- 
motives, now completed, is shown in the accompanying 
Ulustration from a photograph ; while details of construction 
of the locomotives are shown to scale in another of the illus- 
trations. The locomotives have been designed by Messrs. 
Thomas Parker (Limited) to meet stringent conditions laid 
down in Messrs, Burstall and Monkhouse’s specification, 
which provides, among other things, that the maximum width 
over all must not exceed 3ft. All the working parts are 
covered, being, at the зате time, easy of access. The motor 
is enclosed in а cast iron case, with a lid to give access to the 
commutator, and there is a glass window over the commutator 


frame. 
means of a trolley roller, and the head room over the car to 

the trolley wire is naturally considerably below usual trolley 
practice. 


to allow of ready inspection. The motor case serves asa seat 
for the motor-man. 
round the locomotive platform, an arrangement which permits 
of the conductors being carried through the tubes forming the 


The switch-box is built into the railing 
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25 H.P. Contractors’ ELECTRIC LOCOMOTIVE FOR TROPICAL SURFACE 
Wonk. Built by Messrs. Thomas Parker, Ltd, 


Current is collected from an overhead trolley wire by 


This arrangement for collecting the current 
allows of a greater latitude in putting up a temporary 
trolley wire as regards centreing, while, at the same time, . 
permitting the locomotive to pass through comparatively · 
low passages. Where the head room is extremely small 
the canopy can be removed in order to bring the locomotive 
through. From the trolley collector the current passes to the 
switch and controller box, and then to a single-series motor, 


the armature of which is wound with Messrs. Parker’s Eicke- 


meyer winding. The return current, аз usual, is taken 
through the track rails, which, by the way, are at 18in. gauge. 
The current is supplied at 200 volts, and at this pressure 
each locomotive develops from 15 в.н.р. to 20 в.н.р., and will 
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run at a speed of 10 miles an hour on the level. The motor 
is geared by double helical gearing to both the locomotive 
axles, thus giving the maximum possible adhesion to the rails 
and allowing of heavy hauls up steep gradients, if necessary. 
The starting and reversing motions are controlled by one 
handle which breaks a reversing switch fixed at the top of the 
switch-box, and geared to a resistance switch with platinoid 
coils inside the box. There-are two electric headlights, 
arranged to swivel, one side of the lamp being of clear glass 
and the other of red. The arrangement of the locomotive, as 
will be seen from the illustrations, permits of its being worked 
in either direction without necessitating changing the position 
of the driver, who has a clear view in all directions. From 
his seat on the motor box he can work the switch, the sand- 
box lever and the brake, which acts on all four wheels. 


5 ID 
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ELECTRICAL UTILISATION OF NIAGARA FALLS. 
(Continued from page 567.) 

The general scheme of grouping the machines in banks ot 
five each group indicated and controlled on a separate switch- 
board has been followed. Each machine is fitted with an 
instrument panel and in front of it a lever stand, standing 
separate from the others and practically identical with those 
of the original installation. The instrument panel contains 
simply two indicating ammeters, voltmeters and wattmeters, 
one for each phase. Above these six instruments is a small 
synchroniser. This is simply a voltmeter connected to the 
secondary of an instrument transformer. Each synchroniser 
in series with its secondary winding is simply connected across 
two 'buses common to all, each instrument having a key like 


Scale of Feet 
1 . 2 
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20 Н.Р. CONTRACTORS’ ELECTRIC LOCOMOTIVE FOR THE WATERLOO-BARER STREET RAILWAY. Built by Messrs. Thomas Parker, Ltd. 


Warning of the approach of the locomotive is given by a small 
bell suspended from the canopy. 

It may be of interest to our readers to learn that Messrs. 
Thomas Parker (Limited) have for some time past manu- 
factured contractors’ electric locomotives for railway work. 
Another of our illustrations shows a type of electric locomotive 
somewhat different from that for the underground railway 
between Baker-street and Waterloo. This has been supplied 
for railway work in South Africa during the last two or 
three years. It is rather more powerful than the Waterloo 
and Baker-street type, working up to 25 в.н.р.; and, as will 
“be seen, it is more completely enclosed, so as to offer pro- 
tection against the sun. The general arrangement of the 
motor and gearing, however, is the same as in the latter 
type. 


that of a lamp socket. Below the six Niagara-type instruments 
on each panel is one Weston direct-current ammeter indicat- 
ing the exciting current. The lever stand is surmounted by 
the ordinary hand wheel controlling the field rheostat and 
bears also four handles operating air valves directing com- 
pressed air to four pneumatically operated switching devices. 
One of these is a circuit breaker in the field circuit, its chief 
peculiarity being that it connects across the terminals supply- 
ing the field, just before opening the circuit—a non-inductive 
resistance of one ohm. The resistance of the field winding 
itself being an ohm and a-half, and that in series with it 
perhaps three ohms, the inductive rise of pressure cannot 
much exceed that generated by the exciters, or 220 volts. 
Another of the valves controls a throw-over switch in the field 
circuit, whereby it may be fed from one or the other of the 
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two pairs of exciting ‘buses. The other two valves control 
respectively two four-pole single-throw. switches in the main 
dynamo circuits, two poles for each phase, the. two switches 
connecting respectively with two sets of four-pole bus bars. 


These switches are intended to break the maximum load 


which the machines will give on emergency, and will do so, 
although, of course, they are normally opened only after 
their respective machines have had their load removed. 


These main switches have primary or. low-resistance | 


contacts of the ordinary knife. and laminated-spring clip 
style and secondary breaks—shunted around the main 
contacts through a resistance of 1,200 ohms per pole— 
consisting of eight split tubular receptacles and plugs of non- 
arcing metal. These are so connected up that all eight are in 
séries. on each: pole, giving 16 breaks in series in each phase, 
the maximum opening being about lin. per break and in a 
horizontal direction. | | | 

A modification not contemplated in the original plan, but 
which has been added to all eight machines, is the provision 
of emergency shut-down stands, one on each of the two 
switchboards. These shut the machines down, not by opening 
the main circuits, but by opening the fields by means of the 
field circuit breakers, which can not only be unlatched by the 
air cylinders and valves mentioned above, but also by a trigger 
and magnetic trip with a shunt coil operated from these shut- 
down stands. The latter consist essentially of two rows each 


Visw or No. 2 SWITCHBOARD GALLERY, 


of five plug switches, each machine being represented by a 
switch in each row. Besides these is a double-pole double- 
throw knife switch which, closed in either position, throws 
current on to the circuit.breaker trip coils of all machines 
plugged in the corresponding way. Under normal conditions 
all the machines connected to one set of buses will be plugged 
in one row, and those connected with the other 'buses in the 
ether row. In ease there is serious trouble with the circuits 
branching from either set of "buses, all that will be necessary 
to shut off the power from them will be a movement of 
the switch, which will open all the circuit breakers of the 
machines feeding that set of buses, and simultaneously set the 
governors in action and close the gates of the corresponding 
turbines. 

In the original installation exciting current was derived 
from any one or more of three sources: A steam engine 
driven dynamo in the Niagara Falls Waterworks, or from 
either one or both of two 200-kilowatt rotary converters, 
deriving their power from the alternators which they excite, 
the pressure of the exciting circuits being 220 volts. Inorder 
to avoid dependence on an outside source of current, should 
the whole installation shut down for any emergency, and to 
give an exciting pressure less dependent on the machine 
voltage and speed, turbine-driven exciters have been installed 
with the new apparatus. There are four Westinghouse four- 
pole exciters resembling others of the same make in most 
particulars except that their shafts stand upright, the armature 
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being overhung on the upper end of the shaft. The machines 
‚ате fitted with two exciter panels and instrument stands, one 
ion each switchboard, with a voltmeter and ammeter each, and 
| pneumatic throw-over switches and circuit breakers. Each 
machine is direet coupled to a single radial inward:flow 
turbine. The speed of the exciters will be governed by hand 
‘through a pair of buttons, a magnetically-operated valve and 
an hydraulic ram attached to the gate. | 
The new machines are connected with their boards through 
vitrified ducts laid under the cement floor, instead of through 
small subways. A similar change has been adopted through- 
out the properly of the company, the lines to the structures 
of the various tenants being now drawn into conduits, instead 
of being run through tunnels, as was originally intended 
. under the proposals of Prof. Forbes. The latter also contem- 
plated the use on all the local lines of 20,000 volts generated 
direct in the machines, instead of which the comparatively 
low machine voltage adopted is taken directly to the tenants' 
transformers. The feeders are tapped off from the 'bus-bars 
through pneumatic switches— which resemble the main machine 
switches—with lever stands on the galleries. Eight feeder 
lever stands have been constructed on the new switchboard 
beside the lever and instrument stands for the cross-conneot- 
ing switches between the four 'buses on the two boards. The 
feeders run out through the subway to the transformer house, 
where those carrying power for Duffalo and other distant 
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A BAN k or 935-KILOWATT TRANSFORMERS, FOUR OF WHICH CARRY THE LOAD 
оғ ONE 5, OOO-E. P. GENERATOR. 


cities enter the step-up transformers, the others being jointed 
here with the lead-covered cables drawn into the ducts of the 
conduits. | 

The transformer house now contains 10 air-insulated, air- 
cooled, 985-kilowatt transformers, the largest ever built, step- 
ping the voltage up to 11,000. The high-tension coils are 
arranged in two parts in multiple, which may be thrown over 
to series, giving 22,000 volts. The present ohmic drop to 
Buffalo with all six wires in is only about 5 per cent. The 
transformers also change the phase relation, giving three 
phases for the line. | ' 

The total load оп the station now runs up to about 15,000 
kilowatts, the daily load curve being remarkably smooth, 
whatever variations there are in it being due to the Buffalo 
load. The local load, consisting mainly of furnaces and 
electrolytic plants, is ideal in its regularity, the local load 
curve for December 28, 1898, for example, varying between 
11,700 kilowatts as a maximum and 11,500 as a minimum. 
For the same day the Buffalo load varied between a maximum 
of 8,140 and a minimum of 600 kilowatts, with an average of 
1,668. The power factor of the whole load averages about 
95 per cent. The load is rapidly growing. 

In conclusion, we must refer our readers to a complete 
account of the Niagara Falls plant in the Electrical World, of 
New York, January 7th, to which we are indebted for the 
illustrations and descriptive matter embodied in this article. 

(To be continued.) : 
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MAGNETIC LEAKAGE IN THE ALTERNATING 
, CURRENT TRANSFORMER. | 


BY ALEXANDER RUSSELL, M.A. 
(Continued from page 569. ) 


| h 

The Effect of the Shape of the Wave of the Applied E.M.F.— 
If we neglect the resistance of the primary coil, it can easily 
be shown that the maximum induction produced in the iron 
core is proportional to the area of the applied wave of E.M.F. 
and to the frequency. Looking back at the diagram of a 
transformer (Fig. 1), a little consideration wil] show that the 
maximum induction produced in the iron is exactly propor- 
tional to the area of the wave of E. M. F. that has the effective 
value BC. In commercial transformers we can assume that 
the induction varies as the arpa of the wave of the applied 
E.M.F. If», be the mean height of this wave, and v be the 
height of its centre of gravity, then 

VI Arr.“. (16) 

For a given Vi, therefore, v is inversely proportional to , and 
therefore inversely proportional to the area of the wave. Hence 
the maximum induction produced in the core is inversely pro- 
portional to the height of the centre of gravity of the applied 
wave of E. M. F. Curves with a high centre of gravity, generally 
called pointed or peaky curves, produce less induction in the 
core than curves whose centre of gravity ie lower (rounded 
curves). | 

If we know the core losses in а transformer for a wave of 
any shape and the height of the centre of gravit of that wave, 
then we can predict to a certain extent how the transformer 
will act when subjected to waves of E.M.F., the heights of 
whose centres of gravity are known. We can predict, for 
example, the efficiency at any load ; but we cannot predict the 
secondary voltage, as this depends on the leakage angle of lag 
‘which depends on the shape of the wave. We may say very 
-roughly that the angle due to leakage varies as the height of 
the centre of the gravity. The law connecting this angle with 
the height of the centre of gravity is a purely mathematical 
one, and it would be interesting to know what it ie. Kapp, 
Fleming and Roessler each introduce the idea of the form 
factor f, Dr. Fleming defining it by the equation 


1 


1 


4 
m 


‘We see by (16) that it also equals 2” and y 2r 
| 1 Vn 


It is, perhaps, unnecessary to introduce a new name, as 


there is no doubt that the number of new names being intro-. 


duced into electrical theory frightens off young engineers 
who are quite capable of understanding the ideas involved. 
As every one knows what a centre of gravity is, it has not 
been thought necessary to introduce a new definition. 
Unfortunately, a great many names have been given to the 
centre of gravity as, for example, centre of mass (d’Alembert), 
centroid (Clifford), centre of inertia, centre of mean position, 
&c., and microscropic distinctions have been made between 
some of them, but there seems no good reason for changing 


from the centrum gravitatis of Newton when writing for: 


engineers. | 

Testing Transformers on the Low Tension Side.—The advan- 
tages of not having to read ammeters and wattmeters on the 
high-tension side when testing transformers at central stations 
are Obvious. The following method, which was shown to me 
five years ago by my old pupil, Mr. A. F. Berry, the inventor 
of the Berry transformer, has these advantages. The station 
high-tension voltmeter indicates the volts on the high-tension 
side, the volts and amperes on the low-tension side are read 
by an ordinary voltmeter and ammeter, the efficiency is then 
given by the formula, 

V. W, 


N) = 

E. W, + V. W. Й 
where ) is the efficiency for the load W, and E, is the 
secondary voltage on open circuit. W, is, of course, firat 


———————————————————————MMMMÓMMM Á———naa— 
See The Electrician, Vol. XXXV., p. 115; Graphical Methols of 
Finding Mean Square Values," by A. Russell. 


(17) 
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determined by measuring with a wattmeter the magnetising 
watts required on the low-tension side to convert it into a step 
up transformer. This is a useful practical method, and for 
testing transformers with small magnetic leakage can be 
trusted up to full load. If transformers have considerable 
leakage then (17) gives the efficiencies too small at full load, 
in this case, by means of equation (8) above, we get, 


1 E, W, ; 

| C 

8 Ў 

and by (11) сов а is very nearly equal to V, (B + л? В) A, 


2 
hence Berry’s method can be extended to leaky transformers. 
A study of (18) ів instructive, as it shows that if we have two 
transformers which have each the same W,, and the same 
drop at full load then the leaky one is preferable from the 
user's point of view as it has. the higher efficiency. 

Dr. Hoesslers Tests on the Action of a Transformer with 
Differentty Shaped E. M. F. Waves.*—The transformer Dr. 
Roessler experimented on was a small one of the closed iron 
circuit type with a capacity of about half a-kilowatt. The 
iron plates used in the core were half a-millimetre thick and 
were well insulated, and their weight was 8:168 kilos 
(18-011һз.). The number of turns in the primary was 182 
and in the secondary 265. К. | 
The primary and secondary resistances were 0:179 and 
0:775 ohm when cold and 0:214 and 0:948 ohm when hot 
respectively, the hot resistances being taken after five hours 
running at full-load. As only a Cardew voltmeter whch took 
85 watts at 120 volts was used, the open circuit volte were 
not measured directly. Dr. Roessler gives 117:5 as the 
open circuit voltage and this value has been adhered to in all 

e ealeulations. The true volts may, however, have been 
4- 0:2 volt higher. 

This transformer was tested first with a 5:5 kilowatt four- 
pole machine by Ganz and Co. in which the magnets rotated 
and then with a small 0°5 kilowatt machine by Wechsler and 
Co. with four magnets on each side of a ring armature having 
four coils. The height of the centre of gravity of the E.M.F. 
wave of the Ganz machine is 1°48 times greater than the 
height of the centre of gravity of the rounded E.M.F. wave 
produced by the Wechsler alternator. With an effective 
voltage of sixty the height of the centre of. gravity of the 
pointed wave was 50:8 and of the rounded wave 85 7. Тһе 
induction density in the core of the transformer ought, there- 
fore, to be 1:48 times greater in the latter case than in the 
former. Again by Steinmetz’s law the hysteresis loss varies 
as the 1:6th power of the maximum induction density, and 
hence it will be 1:772 times greater with the Wechsler machine. 

The eddy cürrent loss in the core does not depend on the 
height of the centre of gravity of the applied E.M.F. wave 
but merely depends on the effective volts and hence it will be 
the same with the two machines. Let its value be z The 
open circuit loss when connectéd to the Ganz machine was 
observed to be 84:5 and deducting the copper loss in the 
primary 0:2 (1:46)?, i.e, 0:4 nearly, we get 34:1 watts as the 
core loss. Similarly we get the core loss with the rounded 
waves to be 51:9. 

We, therefore, have 

51:9 – 2==1:778 (84:1 — x) 
SQ 1 11 watts. 

The eddy current loss from this calculation appears to be 
11 watts, and hence we easily find that the hysteresis loss in 
the iron is 2:27 watts per lb. with the rounded waves and 1:28 
watts per lb. with the peaked waves. 

Again, to find the maximum induction in the core in the 


two cases, the following simple method was practically adopted 


by Dr. Roessler. 
With the usual notation we have 
NEED 
where S is the section of the iron core and B the mean flux 
density of the induction embraced by the primary coil. 


— 


* Das Verhalten von Transformatoren unter dem Einflusse von 
Wechselströmen verschiedenen periodischen Verlaufs.“ Read to the 


Verband Deutscher Electrotechniker, Munich, July 6, 1895. 
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If T be the period of an alternation we have 
т Т | 
fea- R fà а-в... 
0 0 


т, 
Baa: denoting the maximum flux density. Now [ "edt is the 
T І : о 


area of the E. M. F. wave and F 1, dt is the area of the current 
“0 


wave taken between two consecutive points where e vanishes. 
As the current area below the axis has to be subtracted from 
т 


— 


the current area above the axis f. 4, dt is less than the area of 
0 


the current wave. For the Wechsler machine we can see from 
T 


Dr. Roessler’s diagrams that Rj idt is less than the 200th 
0 


T 
part of J edt. We can, therefore, in general write 
0 : 


T 
J Р dt = 9.9 В, · 
0 


This is easily written in the form 
_ У? x 10 
8fn, Sv 


hks . . (19) 
where 7 is the frequency. 

In the given experiment f=40°57, m,—182, 8 2019, 
VI = 60 and v=50°8 with the Ganz machine and 85:7 with 
the Wechsler. Hence, using (19), we find that Bmax with the 
pointed curves was 8,200 and with the rounded curves 11,700. 
At these inductions the loss in watts per pound at a frequency 
of 41 in very good transformer iron is about one-half of what 
was found above. 

In the following tables, Dr. Roessler’s figures are altered by 
simple proportion so as to make the primary voltage 60 in 
each experiment. The primary angles of lag given in the 
fifth column are got by finding out what angle has its cosine 
equal to the true primary watts divided by the apparent 
primary watts. 


Experiment with Ganz Machine (pointed curves). Frequency 
41. Maximum induction density in iron core 8,200. 
У, = primary volts, А, = primary amperes, W, = primary watts, 
$, = primary angle of lag, V,=secondary volts, A, = secondary 


2 
е 


amperes, W, — V,A, and у = the efficiency = Ш 


1 


No. of | 
experiment. V, ET W, Ф, | Va А, Ws 7 
1 | 60 | 1462| 35| 669 0 | 0 o 
2 60 | 1809| 716| 487 117.5 0302| 554| 0-494 
5 80 | 2144| 994| 395 170 0511 597 0:607 
4 | 60 | 2:982 | 1569| 988 1167| 1:004 1172 0-747 
b 50 | 3761 | 2053) 245 1150| 1-444 | 1642 0800 
6 60 | 4512 | 2529| 209 1143| 1:825 20771 | 0822 
7 | 60 | 5554 5179) 174 1140 2356| 2675 0'841 
8 60 | 6787 390.9 165 1125 2951| 3347 0:856 
9 | 60 | 7:575 | 4557| 173 111 $382 | 37477 0.864 
10 , 60 | 8825 | 5099| 156 110.5 4039 4405 0864 
п 60 | 576-9 10877 | 4°588 | 498-0 | 0'863 
By formula (2) the ratio of the effective turns » = к; 
\, – HRA OS 
= 1:96 


Calculation of Angle of Lag due to Leakage. The angles а in 
the first row in the following table are calculated from the 
formula 


A, sin G1 — А, sin Po 


sin a= А, . . (5) 
In the second row the formula 
tan a ^h sin Ф - A, sin 4, 2. (7) 


A, cos фу - Ay cos d» 


is used, and in the third row the 


probable values of a are 
given. A : : 


No. of experiment. 2| 3| 45 6 7| 8| 9 10 | 1 
a by (5) 1:0 | 10 | 26 | 44 42 | 39 57 | 78 | 7-5 | " 

a by (7) 10 | 10 | 26 | 43 | 41 | 38 | 56 | T8 | T4 |... 

. Probable а 07 |11121 | 31 | 40 | 50 | 65 | 7:2 | 87 | 10 
If we try and find a by the cosine formula, m 
сов а= 30908 d A CO8 do — | _ (ву 


n A, ; М 
then in each сов a comes out greater than unity, showing tha 
there is probably a small error in the determination of W, 
(perhaps, 1 per cent. too small). The leakage may be expressed 
by saying that the lag due to leakage when connected to the 
Ganz machine is 2:1 degrees per ampere of secondary current. 


(To be concluded ). 


NERNST’S ELECTRIC LIGHT. 


The following is an abstract, condensed from the Journal 
of the Society of Arts, of the discussion that took place on 
Feb. 8, in connection with Mr. James Swinburne’s Paper :— 


Prof. AYRTON said that the knowledge that an insulator could be made 
to conduct electricity by heating it was much older than the recent experi- 
menta of Sir W. Roberts-Austen, for some 25 years ago a Paper appeared 
in the Transactions of the Royal Society on the extraordinary diminution 
of resistance in а solid electrolyte by heating. In Japan, plates of zinc and 
copper Were put on each side of a glass plate, which was heated, and the 
electromotive force passing, as indicated by a high-resistance voltmeter, 
after short circuiting the cell, appeared almost as rapidly as if the plates had 
been immersed in dilute sulphuric acid. It had also been known ever 
since carbon filament lamps had been on the market that there were certain 
difficulties connected with them, and many experimenta had been made, and 
petents taken out, with the object of using refractory earths, but, 
apparently, no one before Professor Nernst had thought of the 
simple expedient of heating a very good insulator with a match 
or spirit lamp, applying a current of suitable potential, and thus obtain- 
ing a brilliant light such as they had now seen for the first time 
This result was clearly of enormous commercial importance, and 
would be an entirely new departure in glow-lamp electric lighting. 
It was also extremely interesting from the purely scientific side. 
Some five or six years ago he asked an assistant of his to look up the 
literature on the subject of the Welsbach burner, and see if any report 
had been made on the question whether the effect of the burner depended 
solely on the high temperature. He gave him a reference to a German 
paper in which experiments were quoted, which seemed to show that the 
high temperature was not the sole factor. Later on he discussed the 
matter with a very distinguished Englieh chemist, who agreed in the view 
that it was not solely a question of temperature, and a year or two after- 
wards he again discussed it with Prof. Elihu Thomson in America, who 
took exactly the same view. Many people thought that the material of 
which the mantle was made had the power of absorbing oxygen from 
the air or the gas, much as spongy black absorbed hydrogen and 
oxygen, and so caused these gases to burn under considerable molecular 
pressure. It was not merely that the Bunsen flame raised the material to 
a high temperature, but that the gas and air were compressed together in 
the pores of the material, so that the gas was burnt under pressure, and 
so you got a much higher temperature than you otherwise would. In the 
glow lamp, as they were not dealing with gas, it did not seem that the mate- 
rials could play any such part. 'There seemed to be something in that 
idea because it was necessary for the mantle to be a certain exact com- 
position ; you could not take thoria or zirconia at random. In fact it was 
the addition of 0°4 per cent. of ceria which converted the Welsbach burner 
from.a ghastly failure commercially into a wonderful success. He should 
like to know whether the mantle was not at a much higher temperature 
than the flame which surrounded it, and whether a particular combination 
of materials did not reach a much higher temperature than another com- 
bination immersed in the same flame. One great advantage about the Nernst 
lamp was that it did not seem to require a thin glass bell and a vacuum. 
He should like to know the reason of the difference in the colour of the 
light of the Welsbach and the Nernst lamps—was it a difference in 
material or in temperature? He understood from his colleague, Dr. 
Armstrong, who visited Prof. Nernst some time ago, that it was essential 
t о use an alternating current, as with a direct current the incandescent 
го р, soon ceased to make good contact with one of the platinum terminale. 

Mr. HIRAM MAXIM said he had always understood that the light in 
the Welsbach burner did not depend entirely upon the temperature. 
There were many things in nature which gave light without any heat at 
all; such were glow-worms and fireflies. Hia opinion was that any sub- 
etance would give a light proportionate to the temperature ; that platinum 
or iridium, or iron, if the iron was not burnt, would all give the same light 
at the same temperature, provided none of the material volatilised. In 
all probability the light emitted did not increase as the temperature 
directly, but as some power of the temperature. In the Welsbach burner 
the light was not white, and that, he thought, indicated that some change 
was going on which made the apparent light higher than that due merely 
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to the temperature. If carbon were heated to the same temperature it 
would not give the same light. 

Mr. R. S. ERSKINE said it would be an enormous advantage to central 
supply stations when these lamps came on the market. There was a great 
difficulty in getting satisfactory 200 volt lamps, though he did not know 
that they were much worse than the 100 volts. The fact was the public 
were now educated up to a much higher standard of light. They were 
not content with an 8 c.p. lamp that gave eight candles, but wanted it 
overrun 80 as to give 10 or 12 candles, and the 200 volt lamps would not 
stand this; the old 100 volts stood it to a certain extent, but soon got 
inefficient. It looked as if the Nernst lamps would give the public what 
they wanted at a reasonable price. 

Mr. W. M. MORDEY thanked Mr. Swinburne for speaking the truth 
about the 200 volt lamps. The companies should supply not electricity, 
but light ; and instead of persuading customers to buy lamps of any par- 
ticular kind, they should make an inclusive charge, and supply them with 
lampe themselves, He congratulated the Society on this Paper, which he 
thought would mark a new epoch in electric lighting ; it was the first page 
in a new volume, recording an invention which would rank with that of 
the Swan lamp, since which there had been nothing brought forward во 
pregnant with results. They must also congratulate Prof. Nernst on his 
invention, and take care that he had the credit of it, and was not robbed 
by a number of people, who would be immeditely writing to The Times to 
say that they did the same thing in their back kitchen 20 years ago. That 
was what always took place in the case of a new invention. Prof. Langley, 
in America, dealt with the radiation from fireflies and glow-worms in & 
Paper a few years ago, and gave a diagram showing the total radiation, and 
what proportion was luminous ; the result proving that the glow-worm 
had solved the problem which Tesla, Hertz, and many others had been 
working at, of making nearly the whole of tbe rays luminous. If they 
could only get a glow-worm to come and read a Paper explaining how it 
was done, Dr. Nernst’s lamp would have no future before it. He 
with Mr. Swinburne that the possibilities of the carbon filament were about 
exhausted ; there had been very little improvement for a long time, and it 
was a remarkable thing that just when the carbon filament was failing to 
meet their requirements this new invention should be made, which seemed 
to meet the case. It was like the discovery of guttapercha at the critical 
period, which got electric cable-makers out of their difficulties. But, 
though the new lamp was evidently a very robust child, it was still a child, 
and it would at any rate take a little time to displace existing lamps. 

Dr. FLEMING asked if there was any deterioration in the quality of 
these lamps after a time, such as occurred with carbon filaments and 
Welsbach mantles ; because this would be very important in considering 
the commercial value of the invention. If the lamp only required 1 watt 
or 14 at starting, and, after a few hours’ work, 4 or 5, it would be a serious 
disqualification: It was well known that most of these radiants did dete- 
riorate after a time; with the lime-light, for instance, after а few minutes, 
the radiant quality of the lime diminished, although it was played upon 
by an oxy-hydrogen flame at a constant temperature ; and turning the 
lime round would markedly increase the amount of light on the screen. 

Major FLOOD-PAGE said that those connected with carbon lamps, as 
he was, were as much interested as anyone in this new departure. They 
had a higher interest than tbat of any particular lamp, and that was in the 
advance of electricity. | 

Mr. H. COLEFAX said several applications for patents had already been 
put in, which appeared to claim the benefit of this discovery, but he did 
not think they would prove successful. He should be glad if Mr. Swinburne 
could tell them what it was which limited the life of the filament, because 
when he saw Professor Nernst, he did not think he bad then arrived at 
any explanation. When he first saw the invention, the limit then was 200 
hours, the first experiments only having attained 40 hours. M 

Mr. CAMPBELL SWINTON said Prof. Ayrton was not strictly accurate 
in saying that this was the first attempt to use a heated electrolyte. 
Some twenty years ago, Jablochkoff showed a lamp in London consisting 
of а strip of kaolin, along the top of which he put what he called a match, 
which consisted, he believed, of carbon mixed with treacle ; this conducted 
the electricity until it heated the kaolin; and that then formed the con- 
ductor. He would not go into the question of how far that wasan antici- 
pation of the present invention ; he only wished to correct the impression 
that nothing of the kind bad been tried. With regard to the lighting 
power of incandescent gas mantles, he had made many experimenta on 
them with cathode rays, by which you could heat them to a very high 
temperature without the use of gas in the ordinary sense, and he found 
there was no appreciable difference in the amount of light given by a mantle 
of pure thoria, and one with the addition of a small percentage of ceria. , 

Mr. SYDNEY MORSE said he was interested in this question on the 
commercial side, and especially as connected with the competition of 
municipal authorities, who were now commencing to manufacture and sell 
electric fittings, which he feared would seriously interfere with the pro- 
gress of invention. They had heard that invention in conjunction with 
carbon filaments was exhausted ; but this opened up a new industry, which 
he hoped would be taken up and improved by English engineers and 
inventors, for they could not suppose that everything had yet been done. 

Mr. J. G. LORRAINE asked what amount of heat was emitted by this 
lamp, compared with an ordinary incandescent one. 

Mr. A. Н. DYKES asked what was the power required for these lampe. 
A difficulty in connection with street lighting was, when arc lamps were 
too large, ordinary incandescent lamps were not à great success. This 
lamp appeared to have many advantages for such purposes, and particu- 
larly the volume of light-giving material being so much larger than a 
9 filament, it would have much greater penetrative power in foggy 
weather. | 

Mr. SWINBURNE, in reply, said the question of the temperature of a 
Welsbach burner was a very large subject, with which he could not 
attempt to deal fully. If you examined a burner with the mantle off, 


there was a zone of very high temperature, which would easily fuse 
platinum ; but most measurements made were erroneous, because they 
were taken with a thermopile, which never got the real temperature of 
the burner ; the great difficulty was to get what was in the burner to the 
temperature of the burner. In dealing with the light given by incandescent 
bodies it must be remembered that the light depended on the emissivity. 
If the only temperature at which you got much light was very high—very 
close to the temperature of the gas—you must use something of very low 
emissivity ; if it were large, the heat given by the burner was rapidly 
given off, and if infinite the temperature of the mantle would remain at 
the average temperature of the room, and you would not get any light. 
On the other hand, if the emissivity were very low, though the mantle 
would get to a high temperature, it would not give light for want of 
emissivity. A pure white body, such as pure zirconia, gave very little 
light, because the emissivity was too low, though the temperature was 
high. To get the highest efficiency you must have emissivity enough to 
give plenty of light without robbing the flame of its heat too soon. From 
a white oxide like thoria you did not get much light, but if you added a 
small percentage of ceria or some other coloured oxide—it did not matter 
much what—you got light. A great deal of unnecessary mystery had been 
introduced into the subject, because it was known that erbia gave some 


‘curiously characteristic spectra, but erbia was only present as an impurity. 


Another point was that cerium had two sets of compounds, and it was 
supposed that it was continually hopping backwards and forwards from 
one state of oxidation to another. Prof. Ayrton had quoted several anony- 
mous authorities, but had not given the reasons for their opinione, and so 
it was impossible to deal with them. They involved questions of thermo- 
dynamics into which there was not time to go. The case of spongy plati- 
num was altogether different, there was a chemical combination started by 
the heat, which would not otherwise take place. Here there was no 
reason to suppose there was such a combination, spongy black would give 
no light, and a solution of platinum put upon a mantle would destroy ite 
light-giving power. He believed that colour was largely a question of 
temperature ; but you could produce different colours by using different 
materials. With regard to a vacuum, its effect was to get rid of convec- 
tion. If you tried to heat a long thin filament of carbon, it would be in- 
efficient on account of convection ; but with a short, thick rod the convec- 
tion was not serious. Practically, he believed these Nernst lamps would 
not work ina vacuum. He not tried many experiments himeelf, but 
80 he was informed. The reason generally given was that electrolysis was 
going on, and that oxygen was being absorbed from the air at one terminal, 
and being given off at the other. That was Professor Nernst's explanation, 

but he thought there was another factor to betaken into account. , 16 was 
perfectly simple on paper to electrolyse salt, and get out chlorine and 
sodium; but when you tried it you did not get either. Не did not think 
true electrolysis took place to any extent, but there was a continual diffu- 
sion of the substances which was undoing the work of electrolysis all the 
time ; but that was not sufficient to make it work properly ina vacuum. All 
the lamps shown were on the alternate current mains, but he had tested them 
with the direct current and found their efficiency continued right through. 
That was some six months ago, when they lasted 200 hours ; now they had got 
to 500 hours, and he had no doubt they would go much higher. He did not 
think glow-worms had much to do with the matter. With regard to the 
emission of light at а given temperature, it was not the least likely that 
there was any euch simple law as Mr. Maxim had suggested. With regard 
to deterioration and its cause, after running some time the material 
appeared to get crystalline; what else happened he did not know. Pro- 

bably there was a gradual tendency for the rod to get uneven ; then it 
would get more heated in one part, and softer, until at last it 
melted. Prof. Ayrton seemed to think that the compound in the 
Welsbach mantle was chosen entirely for giving light; but anyone 
who used those lights knew that the strength of the mantle was 
of great importance. You could get a very good light from yttria. 
but you could not get a strong mantle that would not warp, 
If you took a thoria mantle, and put lime on it, it would give a very nice 
light at first, but the lime would soon volatilise ; so would many other 
substances ; ceria went off quicker than thoria, and the result was that 
after running a thoria mantle with a small amount of ceria for some time 
you had a pure thoria mantle. It was not that the power of the ceria was 
exhausted, but that it was not there. He congratulated Major Flood-Page 
on the exceedingly broad-minded view he had taken of the subject. With 
regard to the early Jablochkoff lamp, he had no information ; his own 
impression was that the Jablochkoff candle was the only thing which was 
at all successful ; that was in use in 1878. There was another lamp which 
depended on a hot material between the poles, called the Lampe Soleil, in 
which an arc was struck across a surface of marble which got very hot, and 
finally conducted and gave an illuminant surface. The cathode ray experi- 
ments referred to by Mr. Swinton bore out what he had eaid about the earths, 
that it was simply а question of temperature. There was another inventor, 
he believed, working on a lamp with cathode rays, and no doubt they could 
be made to give an efficiency equal to the Nernst, if the earths were raised 
to a sufficiently high temperature. Theamount of heat given off depended 
on the amount of power used; only a small percentage of the energy was 
converted into light, and until Mr. Maxim and Mr. Mordey could tame 
their glow-worms he was afraid it would always be so. 

The CHAIRMAN (Mr. Alexander Siemens), in proposing a vote of thanks 
to Mr. Swinburne, reminded the audience that, with all their enthusiasm, 
the commercial success of this new lamp depended on the price at which it 
was offered, and as to this they had, as yet, no information. When electric 
accumulators were first discovered it was supposed they would revolutionise 
the industry, and do all sorts of wonders ; but, though they had been cer- 


tainly useful, they had not done what was expected of them. In the case 


of these lampe, if they were sold at 18. 1d., all charges included, and an 
ordinary carbon lamp was sold at 1s., he feared the latter would be generally 
purchased. bo Au xdi. del qj : 2 MOD 
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| Directors have again been enabled to distribute a dividend not 
less than that of last year, viz., 14} per cent. on the Ordinary 
] and 7 per cent. on the Preference shares. 

Of the total authorised capital of £450,000 the share capital 
received to December 81 last amounted to £260,000, and the 
loan capital, borrowed on Four per Cent. Debentures, to 
£50,000. The expenditure on capital account has reached 
£268,046, representing £67°8 per kilowatt capacity of generat- 
ing plant—a very moderate figure for a London concern. 

Turning now to the year’s business, we find that corres- 
ponding with an output of 8,448,858 units sold, representing 
an increase of nearly 14 per cent. on the output of 1897, a 
total revenue of £70,285 was received, being an average of 
4:894. per unit, as compared with 5:414. in 1897. This is a 
result of a reduction in the tariff charged for both lighting 
and power supply. 

Notwithstanding this, however, the ratio of the costs to the 
revenue has decreased to 40°4 per cent., thanks to very 
material reductions in the costs, which have dropped from 
the 2-23d. per unit of 1897 to 1:984. for 1898—a figure which 
is well ahead, in point of merit, of that of any other London 
supply undertaking with which it may be compared. This is 
saying a good deal, having in mind the low capital charges 
which obtain on an expenditure of only £67°8 per kilowatt 
of plant in the station. 

All the items of expenditure out of revenue, excepting that 
of management, have contributed to the increased economy, 
and a working profit of £41,904 for the year has been made, 
representing 16:2 per cent. on the mean capital during the 
period under notice. After carrying £10,124 to the depre- 
ciation fund, and paying £1,497 as interest, the balance avail- 
able for a dividend was 230,274. 

The 100 Founders’ shares, now held in trust for the Com- 
pany, are being cancelled, and the £50,000 of Debenture 
stock is being paid off. 

The following table indicates the progress of the under- 
taking since 1891 : — | 


ELECTRICITY WORKS ACCOUNTS. ` 


Westminster Electric Supply Corporation (Limited). 

It seems quite appropriate that we should be enabled to 
commence our 1898 analyses of the accounts of electric light 
undertakings with the Westminster concern—the largest with 
which we have to deal. Started in November. 1890, the: 
accounts for 1898 are those of the eighth completed year of 
working, and in respect of extension of business they show ап. 
improvement over any year of the successful career of this 
concern. | 

The authorised capital stands at £649,500, out of which 
£899,500 of share and £199,800 of loan capital has been 
received ; the latter having been raised on 84 per cent. mort- 
gage debentures. Up to Dee. 81 last, the capital expended 
‘was £626,866, or £111 per kilowatt of plant in the station. 

As already stated, there is no diminution in the rate of 
increase in the lamp connections. During 1898, about 500 
new consumers, with an equivalent of 49,425 8 в.р. lamps, 
were connected to the mains; this represents an increase in 
the lamp connections of 17 per cent. The output for the year 
was 5,065,195 units sold, being more than 16 per cent. over the 
output of 1897. Owing to the increase in the plant capacity 
of the stations the output in relation to the plant capacity 
has fallen from 81 to 28:6 units per 8 c.p. lamp of capacity. 

The average price obtained per unit was 5:26d., while the 
average total revenue was 5:584. рег unit as compared with 
5:994. in 1897. 

The costs, unfortunately, show a slight rise—about 0-07d. 
per unit, the figures representing the total costs for 1897 
and 1898, being respectively 2:844. and 2:41d. Included, 
however, in these figures is the cost of supplying steam sold, 
which in 1897 represented 0:084d. and in 1898 0:072d. per 
unit sold. Deducting these values from the figures given we 
have the respective total costs for the two years about 2:264. 
and 2:884. per unit sold. Both works and management 
charges are responsible for the increased expenditure which, 


together with the decreased revenue, has resulted in an Lam Plant ity.| Ordi 
increase of the ratio of costs to revenue from 89-6 to 48-1| Ye" 89998870 Unita sold; Kilowatts | dividend. 
per cent. 55 e 
A working profit of £66,929 was cleared, out of which S 17500 11825 1 a 7145 
£15,850 has been placed into the depreciation fund, £8,080] 13893 60, 1,211,451 1, 44% 
to the St or sinking fund, and £6,567 paid as interest е 1520 ооз Я 115 
on the debentures. Out of the balance of £47,848 available 18 , ,846, | 
for distribution a dividend of 12 per cent. has been declared. pem 20 our ant 3839 i 
The increased price of coal, and the Welsh coal dispute last | 1898 | 142,788 3,448,858 ‚880 144% 


year, has alone been responsible, it is stated, for about £8,000 — 
difference in the net revenue. Other influencing factors have 
been the absence of fogs during the winter season, and the 
reduction from 6d. to 4d. in the charge per unit (after 4,000 
units have been consumed in the year for lighting), and from 


4d. to 8d. for power supply. | 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 


which statements and analyses of accounts have appeared :— 
Aberdeen (Municipal)...... 1899 Jan. 6| Kensi'gton & Knightsbr'ge (Co.) Sept. 80 
Ayr оир) x PUR Fa Vasa 1898 Nov. 11| Kingston-upon-Hull (Mun.) 1898 Aug. a 


; š : „ I | Bedford (Municipal » Mar 4| Kingsto -Thames (Mun.) ,, Mar 

We append a few interesting particulars relative to the Башы en DNE Sept. 76 . tar (Manleipal me | н б 1 
3 1 1 б m cove е mpan))/ 1] 
Westminster undertaking since 1891 :— Blackpool (Mantoloaly De ДЕР ГГ СТАНУ 7.1609 Тап, 20 
7 Pant capaci кеширш) т eee 
Year. | Connected. Units old. Kilowatts-. Dividend. ord (Munioipal) ..... » May 20| Manchester (Municipal)... „ July 29 
| i Brighton (Municipal) ...... » May 6| Newcastle and ct(Co),, Dec. 2 
777 oo a oe ey Bristol (Municipal) «<0... „ July 29| Newcastle-upon-Tyne(Co.) „, April 20 
1891 62,800 627,500 Burnley (Municipal) ...... „ Sept. 16| Northampton (Company) . „ April 15 
1992 66 | LATEN 3E МЕ) diu Ue een c M E 
1895 151,565 1,704,615 47 bridge (Company). i: p " June 17 Nottingham ( unicipal) .. A Oct. 28 
1894 167,700 2,173,298 55 Cardiff ш | pedes | eal Јав. 2 ош Municipal) Tous fa АА 18 
Cross (Company) .. 0 mpany) ))) Ў 

1896 | gasie | зми | эв | 90 (ele (Compay) s эу So Bortamouth Mule. so Nov. „4 
AM ME AE | NEI— EESTI SL 
abite i 2 Derby (Municipal) . ..,, Dec. 9 | Scarbo: Company) . . , April 1 
p Dvd аара) b vani ўў Nov. 25 Sb. James Pall Mail (С Э n v 1 
We learn that there are at present connected and applied | Dover Company) с, „ Mar. 11| Bt. Pancras (Vestz7) .....--- " May 13 
for the equivalent of more than 851,750 8-c.p. lamps, while | Ruhen (Момоіра).-...... „ July 22 Shoreditch (Vestryj Map 27 
the length of roadway now laid with mains exceeds 48 miles. Edinburgh (Машара) . . . „ Oct, 14 Southampton (Municipal). , June 8 
This represents about 197 miles of ways, into which upwards | Glasses ар) а... m re 1 ero (Меша s „ Oot. 91 
of 168 miles of copper (strip or cable) have been drawn. Өш “ор ) ose » May 18 sanaaa (Моо D Aug. 19 
St. James's and Pall Mall Electric Light бо. (Limited), | Hammersmith (Vestry) . „ June 10 Tunbridge Wells (Mun.) .. , July ff 
We are glad to find from the accounts of the St. James’s | Hanley (Municipal) .. „ April 8| Wandsworth(Company) . , Mar. 18 
x A li H te (M ipal). . „ Dec. 30| Westminster (Co .. „ April 22 
and Pall Mall Electric Light Co. for 1898 that the already | Harrow (Ccmpany? 2... Sept, 9| Whitehaven (ifunicipal) . „ Dec. 23 
: 18 ч y Hast’ st Leonard's (Co April 99 | Windsor (Company) Dec. 80 
ке stake of nes which marked the 1897 working has House to-House Co(K'ns gins, Bapt. 30 Wolverhampton (Мавара). Jaly 15 

( j ILU СУСТ Y | ЛОТО VNUs ree J „„ „ „ LE] = „ 2 6 66 „„ 0 
een much more than maintained. Improvements in every | Hove (Company) \ My K: тоо) 10 аро) 55 


essential respect have been effected during 1898, and the Dingen (Water „ June 24! Yarmouth (Municipal . „. June 17 
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Unctertaking Worked F 
Date of Commencement of Supply 


System of Supply . 


WESTMINSTER. 


Westminster Electric Supply Corporation, 


November, 1890. 


Continuous-current, three-wire, with batteries. 


1899. 607 
ST. JAMES’, LONDON. 


The St. James’ & Pali Mall Electric Light Co., 
April, 1889. [ Limited. 
Three-wire continuous-current. 


[Limited. 


trical Syndicate in 1897 aud 1898, and £36,372 to “ meters and cost of calibri iting ” 
e Over-expended. 
е Includes £2,055 in 1897 and £2,242 in 1898, ac cruing 
fi Includes £2,392 in 1897 and £1, S41 in 1898 
922 iu 1898 cost of supplying steam 
de ludes £1,539 written off debenture 
i Includes 0:084d. in 1807 and 0 072d. in 1898 cost of supplying steam sold. 


cludes £40,883 to“ meters and cost of calibrating.” 
fees, £1,500 in 1897 and £3,000 in 1893. 
from rents and credited to net revenue account. 
from supply of steam. 9 Includes 21,559 in 1897 and £1,5 
sold, and £445 in 1897 and £644 in 1893 to insurance. h 
redemption account, 
With rebates. 


in 1897. b In- | 
d Includes directors' 


Ch&ef Engineer. eene ron A. B. W. Kennedy. Sydney T. Dobson. 
YEAR ENDED DEC. 31, 1897. DEC. 31, 1898. DEC. 31, 1897. DEC. 51, 1898. 
UANTITIES— 
Units lee Г 222 eee III шиа OE „ 5,046,500 5,847, 585 5,586,944 5,847,204 
iw ĩð2? meat seta cronies 4,955,781 5,065,195 3,028, 242 3,448,858 
r 4,355,781 5,065,195 3,028,242 3,314,492 
„ sold for public lighting, &c. 2222 nil nil 134,366 
E 8 61,096 64,216 48,944 58,166 
UNITS SOLD PER 8 C.P. LAMP CAPACITY „m su sa n e ЗГО 286 252 287 
Maximum supply demanded 2 5,650 kilowatts 4,400 — — 
Number of public lamps... , se sss s s em erm = - 60 arc. 60 arc 
Number of consumers q . e 4,000 4,550 1,600 — 
Connections to mains in 8-c.p. lamp 290,561 559,986 125,000 142,768 
CAPACITY OF PLANT IN 8-C.P. LAMPS ................ 140,500 176,700 120,000 120,000 
CAPACITY ОР PLANT IN KILOWATTS , .. nus 22 › 5,658 3,880 3,880 
, Рег kilowa Per kilowatt Per kilowatt Per kilowatt 
CAPITAL— Total. — bg : Total. capacity Total. — т 295 capacity. 
AUTHORISED (TOTAL) „es sas s= pee nes wee men sas mmn [£499,500 | £110 £649,500 | £115 £300,000 £773 {£450,000 | £116 
) BBNO 5s ese eee ————— — | 099,500 88:2 99,500 70°6 200,000 51°6 500,000 773 
Loan (including Debenture charges). | 100,000 222 250,000 44:2 100,000 25'8 150,000 38˙7 
RECEIVED (TOTAL) ............ M HMM 99 | 4 110 598,800 106 250,000 644 310,000 79:9 
eee ede ee — | 999,500 88:2 599,500 70°6 200,000 51:5 260,0C0 67˙0 
Loan (including Debenture charges) e.» | 100,000 22:2 199,500 35'2 50,000 12:9 50,000 12:9 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... nil — 50,700 896 ‚000 12:9 140,000 361 
haro (uniséned)- aiu son e mesa stephen nat omc sae seo tpe — — nil — nil — 40,000 10°3 
Share (unoalled) ))) -————À — — nil — nil — nil — 
Loan (including Debentures) ee ser oe sms om — — 50,700 8:95 50,000 12:9 100,000 25:8 
REPAID (TOTAL) eee eee 6 6 ња а „„ „% £m o жы „%ç == — FEE — — — * * v 
RESERVE OR SINKING FUND .....-.-.-.-.-.-.-—— | 16,6687 | ~ 3:68 18,795 3:32 15,000° 3°86 15,000° 3°87 
DEPRECIATION FUND ccsccticscmcmimsnensmemensen | 45,199 9:52 ,913 9:87 — — — — 
EXPENDED (TOTAL) )).... meme | 560,388 124 626,366 111 254,077 655 263,046 678 
Lands and building 222222 | 153,621 33°9 175,143 30°9 97,923 25'2 101,774 262 
F Ó—Ó— ———— | 144,795 32˙0 203,581 56`0 80,984 20°9 86,427 22°3 
ö — n 46:5 255,609 413 69,179 17˙8 69,557 17˙9 
Miscellaneous ................ —————— 50,3844 111 14,0334 2°48 5,991 1°54 6954 1:56 
REVENUE NOS Per unit sold. Total. Per unit sold. Total. Fer unit sold Per unit sold. Total. 1 Per unit sold. 
ТОЛА: сосен ———————— Á— |2107,366 5:920d. [£117,700 5'580d. | £68,270 54104. | £70,285 — 4890d. 
an from supply ....-. /————— L6 0852) 1 5'550d. | 111,001 5°262d, 64,879 5°140d, 66, 170 4-6004. 
6 meters, &c. ...... ——— ваз nen ent bun 4,344 0°239d. 4,759 0:226d. 1,529 0:121d 1,761 0:123d. 
* ore nil — . — — 1,497 0:119d 1,832 0˙128d. 
" hne x nil — -- — — — — — 
miscellaneous sources . 2,461 9'136d. 1,9397 0°092d, 565 0:029d 5227 0°036d. 
EXPENDITURE OUT OF BEVEN UE- ; . 
TOTAL COL... . . . . nnm — 2 | £42,491 2˙340d. 250,771 2:406d.' | £28,079 2:230d. | £28,381 1:976d. 
WORKS COSTS... /—————————— 9 || 96,681 14204. | 30,818 14614. 17,977 ‘420d. | 17.757 12364. 
Generation оў electricity TTE pisessi „ 23,919 1'820d. 28,563 1`3534. 16,459" 1'804d. 16,186^ 1:127 
Fuel (including cartage, &c.) ces ee: ses ean cases 11,450 0`6524. 14,645 0:6944, 6,514 0˙516d 7,507 0:509а. 
Oil, waste, water, вбогев................ — —Q 1,737 0`0964. 1,845 0°0874. 922 0°073d 949 0:066d. 
Wages at station 8 7,114 0:592d. 7,490 0°355d, 5,158 0*4077d. 5,429 0:578d. 
Repairs and maintenance at station .................. 5,618 0°200d. 4,586 0°217d. 3,773 0:2994. 2,560 01644, 
Distribution of electricity . ee visis ui rdi ids 1,762 0:097d. 2,255 0* 107d. — a — — 
MN AAA CANA — —— 1,183 0°065d, 1,719 0°082d, = — sae — 
Repairs, renewals of mains, &... ow s es 579 0:032d 535 0:0254. 1,145 0:0914d. 1,149 0:080d. 
Public lighting... PTT ‚өөө pis ed oi an esp dí — — БЕ — 373 0*030d. 22 0'029d, 
3 hie AD дна — о 5 — ze DE = 373 0:030d. 422 0.0294. 
eT ea AND PROPERTY CHARGES............. 167 726 0:923d. 2 2 0:9046d. 10,101 0:800d. | 10,624 0"/40d. 
TVT Antanas —— ev nil — nil == — — — — 
2225 rates, taces . ae ———— Á—— 5,002 0:276d. 5,576 0:26 4d. 2,701 0:21 4d. 2,809 0°196d. 
Management C 06474. | 14,278 0:682d. 7,400 05864. 7,816 05444. 
% ˙· A 8,2264 0:454d 10,4584 0:496а. 5,965 0°472d. 6,012 0°418d, 
Stationery, &с...........›—› ——— an oas 359 0°020d, 396 0°019d. 217 0°017d. 208 00154. 
Establishment charges — oon one nan 579 0°032d 597 0˙028d. 394 0°031d. 596 0:028d. 
Law charges, &c. ....... Stet (xa pda i) on ban liu odi mi Ge 2,5607 0:141d 2,5272 0:1394d. 826 0:065а. 11997 0:0844. 
to mean to m to mean % to mean 
FINANCIAL RESULTS— Total. EA exp'nded Total. EF, (xp ndod Total. m exp 'nded Total, cap.exp'nded 
WORKING PROFIT FOR YEAR .......... e 125% | £66,929 Ir 21% £40,191 16:27 £41,904 | 1627 
Sum carried to Depreciation Fund ............. ese | 15,790 2°65% 15,350 86% 9,270 574% 10,124 5'91% 
Sum carried to Reserve or Sinking Fund ....... * 1.500 0:289% 3,0307 9810 = — е ms 
Net interest on loans (incl. Debenture charges) ... 5,164 0:994% 6,567 1`1077 1,440 0:581% 1,497 0:579% 
BALANCE FROM LAST АССООМТ .......................... 2,985 0:575% 3,119 0:526% 328 0:130% 384 0'148% 
Dane. AVAILABLE РОВ DISTRIBUTION, &, ......| 49,461 9:527; 47,343* 7:987; 29,4224 | 1197 30.2744 | 117% 
CCC м = - — — -—— — — — 
ORDINARY DIVIDEND PAID .......... . ө 127, а 12% — 14), = 1417; = 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 39:6% 1 4127 40477 
Expenditure per kilowatt capacity. Skid £9. 78. 74. £8. 19s, 7d. £7. 4з. 10d. £7. 6s. 5d 
REVENUE PER KILOWATT CAPACITY ............. а £23. 14s. Od. £20. 16s. Od. £17. 11s. 7d. £18. 2s. 0d. 
Expenditure рег 8-с. lamp capacity. а 6s. 04d. 5s. 9d. 4s. 8d. ds. 81d. 
REVENUE PER 8-C.P. LAMP CAPACITY ....... ee 15s. 3id. 13s. 4d. 118. 4id. 118. 8id. 
REVENUE PER 8-C.P. LAMP CONNECTED .......... ET 78. 43d. 6s. 11d. 11s. 1id. 9s. 10d. 
Price charged for lighting, per unit ............. —— M 6d.? 6d./ 6d. 6d. to Ad.“ 
Price charged for power, per unit.............. —— I cence 4d. 54. 44. 5а. 
Price charged for public lighting . . ca — — £24. 19s. per are. £30. рег arc. 
WESTMINSTER. —REMARKS—a Includes £10,133 to purchase of City of Westminster Elec- ST. JAMES, LONDON.—REMARKS—* Capital reserve fund by pre- 


mium on prefe rence shares. a Over- expended. b Includes miscellaneous 
expenses, £112 in 1897 and £141 in 1898. c Wages at distributing stations 
included in item“ Wages at Station." d After deduc ting £386 loss on 


sales of old plant іп 1§97 and £393 in 1898. е Also a 7 per cent. dividend 
on preference shares in 1897 and 1898, and £75. 10s. 4d. on Founders 
shares in 1897. f Includes £159 from sale of steam, and £140 from rents. 
g Includes £238 law expenses, £624 insurance, and £139 auditing. A By 
discounts, 
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ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS, By J. 
ELTON YOUNG, M. I. E. B. Price 10s. 6d., post free; abroad 11s. 

THE STUDENTS’ GUIDE а NE CABLE ‘TESTING. By 
Messrs. Н. К. C. FISHER and J. C. Н. DARBY. Price 66. net; abroad, ба. 8d. 

HR OF X-RAY LITERATURE AND RESEARCH. Edited 


of Crookes Tube 
ta, on the subject. 
Ву W. О, Fran. 


` » post free. 

LOCALISATION OF ТАШТА IN ELECTRIC LIGHT MAINS. By F. o. 
Price 6s., pos 

MOTIVE TIVE POWER AND GEARING, By И. mu Cann. Price 


CABLE LAYING AND REPAIRING. By H. D. w 
ELECTRICAL LABORATORY NOTES AND FORMS (Elemen 
Advanced). Arranged by Dr. J. A. FLEMING, M.A. FRA. Printed рид тне 


ELECTROMAGNETIC THEORY. B pb HA VISIDS. ‚ Price 
12s. 6d., post free 188. Vol. II. is Куз А ly ready Vol. І 
AL 


MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 8s. 6d., poet free. 
THX ART OF ELEGTROLITI By A. T. SNELL. 10s. 6d., post free, 
OF ELEOTROLYTIO amar aes or METALS (Theore 
and Practical), By Dr. donn болн. Price 10s. 6d., post free, peu 
: GAL NOTES ТО] Ву Dr. бвовав Gorm. Price 2s., post free, | 
paresis OTES FOR ELECTRICAL STUDENTS. ‚Хахин 
DRUM D. WILKINSON. Price 6s, 6d., post free ee : 
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8. RAM. Price 7s. 6d., post free. cs Er a 
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THEORY, VOL. IL—By Orman Hawn. The 
second volume of this important work is in an advanced stage, and 
will be ready shortly. 

PRACTICAL TELEPHONY.—By Dans Smeram and F. O. RAPHAEL, 


. a Oe ук ды 1 
theory and practice of Primary Battery up to date, 
: The will be fully illustrated, 


machinery and appara 
and in Amerion, and will give the Intert pectic in this important 
ти Kren ARD. Dy Mr, Avmrom, This work will shortly be 


SPECIAL NOTICE. 
NOW READY.—Vol XLI. of “Tax ELECTRICIAN," bound in 


-strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases for 


binding. Price 2s., by poet 26. d. 
A complete set of the Second Series of THz ELEOTRICIAN can now be 
supplied. These sets are very scarce, and early application should be made. 


SUPERFICIAL CRITICISMS AND SURFACE 
CONTACTS. 


The surface contact system of electric traction, conjointly 
invented by Dr. Sn. vaxus P. Тномрвон and Mr. Mres WALkER, 
occupied the attention of the Institution of Electrical Engi- 
neers, at its meeting on the 16th inst. The first-named 
inventor occupied the chair, his colleague reading a short 
Paper describing the system, upon which a discussion after- 
wards took place. Rarely have we listened to so inane a dis- 
cussion. If the weakness of this surface-contact system lies 
in nothing that was not laid bare by the speakers who took 
part in the debate, then is that weakness strength indeed. 
We congratulate the inventors upon their having succeeded 
in bringing & novel and scarcely tried system of electric 
traction before the premier society of electrical engineers in 
the United Kingdom without having brought down upon it 


| anything but the most shallow and evanescent criticism. 


Speaker after speaker occupied precious time in slaying the 
slain, or in erecting straw bogeys for the mere purpose of 
knocking them to pieces. The Paper itself, it is true, gave 
nothing more than a slender sketch of the invention, 
being confined to a discussion of the principles which 
guided the inventors in the evolution of their system, 
rather than directing attention to the detailed con- 
struction and action of the mechanism іп practical 
conditions. The latter points, however, were not ignored ; 
and, taken in conjunction with Prof. Tuompson’s Paper, read 
before the British Association last September (see The Elec- 
trician, Vol. XLI., p. 751), this latest description of the most 
recently developed system of surface contacts afforded sufficient 
material for a telling attack. Instead of addressing themselves 
to attacking the actual system, however, many of the speakers 
turned their attention to imaginary defects, begotten of their 
individual ignorance of the nature of the invention. Robbed 
of this particular phase, the discussion would have shrunk 
to one-tenth of its actual length, and would have presented 


to the world a far less formidable aspect, more consonant 


with its real importance. 
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It was only natural that Prof. Ayrton should have wished 
to claim for himself and his colleague, Prof. Perry, who was 
seated beside him, the honour of having been the first to con- 
ceive the principle of a surface contact system of electric trac- 
tion, so far back as 18 years ago, and of ‘having, at that time, 
evolved and patented a system in actual detail. Weare quite 
sure the electrical profession will admit that by this early—if 
not, indeed, premature—inventiveness, Profs. Ayrton and Perry 
have given to the world a master invention, and all that sub- 
sequent inventors can claim is the development of details. 
Consequently, it was again only natural that the first parents 
of surface contact systems should desire to see successive 
generations of inventors doing credit to the initial genius, 
lest by the failure of later details blame should ‘unjustly fall 
upon the heads of the original inventors. But, in pursuit of 
this quite reasonable desire to safeguard his own and his 
colleague’s reputation, Prof. Аувтох would have done better 
to have directed his attack upon the new system as it 
stands, instead of devoting so much time to ridiculing what 
he once imagined—erroneously, as he admitted—the system 
to be. It seems that Prof. Ayrton read Prof. Тномрвом'в 
British Association Paper so hurriedly that he omitted to 
observe that an integral part of the invention necessarily 
consisted in a small accumulator in each car. As а conse- 
quence, his imagination conjured up a truly fearful condition 
of affairs, which might at any moment be precipitated by 
any one car on the system failing to take current from 
any one surface contact. 
would be paralysed beyond recovery, and nothing would 
remain, we suppose, but to send out an army of horses 
and sadly bring the tramoars home. The picture thus drawn 
by Prof. Аувтох with such an expense of time and rhetoric 
was, of course, a travesty of the real system: he himself 
admitted this. It never existed anywhere but in his own 
fertile brain ; and the wonder is that the preposterous nature 
of his idea of the system did not lead him to look into it more 
carefully. Prof. Canus-WinsoN also raised a bogey that had 
its origin in an admitted ignorance of details of the system. 
He drew on the blackboard an arrangement of a slider and 
contacts which would be bound to spark viciously, if adopted 
in actual practice; but, різ blackboard diagram differed from 
the real construction as widely as proverbial chalk differs from 
proverbial cheese. As a matter of fact, only in exceptional 
conditions i8 there any appreciable sparking at the contacts on 
the experimental line at Willesden. Another bogey that 
looked very formidable, but which was readily conjured to 
vanish, was the calculation by Prof. Canvs-Wirsow that it 
would require 24 hours to replace all the surface studs in no 
longer than one mile of tramway. Reflection shows that it 
would rarely happen that all the studs in a mile run would 
require to be changed at once; secondly, that if in emergency 
this were neoessary, several men and not merely one man 
would be put on the work; and lastly, that the estimate is 
excessive in any case, for a stud can be replaced in Jess than 
one minute, while the estimate allows for two minutes. 

Leakage current was another bogey to which many speakers 
paid deferential respect, one speaker—a supply station engi- 
neer—even calculating upon a very respectable revenue in the 
event of his being required to sell units for this otherwise unpro- 
fitable item. All the horrors of leakage from surface contacts 
were duly—not to say unduly—exhibited :—How that the 
local authorities and the gas and water companies would have 
to take alarm at the enormous corrosive action that would 
ensue; how that energy, fuel and money would be recklessly 
squandered, with the result that the tramway company would 
have to go into liquidation ; how that life, limb and property 


The entire tramway system 
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would be eternally menaced. But what does this leakage night- 
mare really amount to? In the first place, it is worth while 
inquiring where the enormous leakage is to take place. 
Inasmuch as it is to be produced by wetness of the track and 
by mud on: the track, it must evidently be confined almost 
wholly to the surface; moreover, since the studs will lie 
between the track rails, the leakage current will merely occur 
in the strip of roadway between those rails, and will prac- 
tically affect nothing either beyond or below. It is high time 
that engineers impressed оп their own minds, as well as on 
the general public, the essential difference between track-rail 
return and earth return. The leakage from surface studs is 
not the latter, but the former, and is quite innocuous so far 
as concerns gas and water mains. Then, again, there will be 
no great amount of leakage from a stud, except during wet 
weather or when the track is in а muddy condition; and even 
then each stud will leak only during the time it is actually 
made alive by the passage of a car over it. Having regard to 
these facts, it will be evident that the annual leakage output 
will be very considerably less than has been estimated, on the 
assumption that all the studs leaked at their maximum 
rate all the year round. Such a calculation may make supply 
station managers’ mouths water, but it over-estimates the 
humidity and leakage possibilities of the track. Moreover, 
inasmuch as each stud only leaks when covered by the car, it 
is difficult to see how the leakage current could do injury to 
anyone standing on the track. Broadly speaking, we fail to 
discover any special source of danger, or of economic loss, in 
the leakage that would arise on a well-laid and carefully 
maintained tramway on the Thompson-Walker system. The . 
alarmists have fallen very short of showing any cause for 
apprehension ; nor have they as yet pointed to one single 
defect in the system that could reasonably justify tramway 
authorities in declining to make a trial of the system on the 
public highways. — | | E 


——————— 
JAMES HOOKEY. 


Although Mr. W. H. Preece’s new position as consulting 
engineer has, we believe, not yet been officially settled, his 
retirement from the old position is an accomplished fact, and 
his successor has already been appointed. Mr. James Hookey, 
who takes up the duties of engineer-in-chief, is, like Mr. 
Preece, one of the officers of the old Electric and Inter- 
national Telegraph Co., his services dating from the year 
1855. For some years he was engineer-in-charge of the 
West of England district. Early in the sixties he became 
attached to the division controlled by Mr. Culley, the 
well-known electrician of that Company, and remained 
with him throughout that gentleman’s official career, retain- 
ing a similar position in the office of Mr. Graves, who, 
it will be remembered, succeeded Mr. Culley soon after the 
transfer of the Telegraphs to the State. For a short time 
there was some uncertainty as to whether Mr. Hookey would 
go over to the Post Office, or accept an offer made to him by 
one of the great railway companies, as superintendent of its 
telegraph system; but after a short trial, and fortunately for 
his future prospects, he elected to follow the fortunes of the 
majority, taking up the post of principal technical officer in 
1882, under Mr. Graves and Mr. Preece—these two gentlemen 
being respectively engineer-in-chief and electrician. — | 

On the decease of Mr. Graves the two offices were combined 
in Mr. Preece, the position. of assistant engineer-in-chief 
falling appropriately to Mr. Hookey. This was in 1892. 
About the kame period, Mr. John Gavey, who also hailed from 
the West of England and occupied a similar appointment at 
Cardiff, came up to the chief engineer’s office in London as 
principal technical officer vice Mr. Hookey, who 1s now again 
followed by Mr. Gavey. There is this difference, however, 
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that whilst the first-named officer becomes engineer-in-chief 
simply, his next in rank is designated assistant engineer and 
electrician. 

It will thus be seen that the present arrangement reverts 
back to the time when Mr. Graves and Mr. Preece severally 
acted as engineer and electrician, Mr. Gavey taking the place 
of Mr. Preece in electrical matters, and Mr. Hookey that of 
Mr. Graves in the administrative duties of the Postal Tele- 
graph service. To this important and responsible office Mr. 
Hookey brings a knowledge and experience which are probably 
quite unique, his close intimacy with the controlling forces 
which have been actively developing the telegraphs of this 
country for more than 40 years past rendering him peculiarly 
well fitted to fill the highest position in that branch of the 
public service now. | 


INDUCTION MOTOR DIAGRAMS. 


BY С. С. HAWKINS, М.А, 
(Continued from page 529.) 

The condition of the motor under any load can now be 
determined. Even at no load there must be a certain loss 
from friction as the armature revolves, and its speed cannot 
be the speed of synchronism ; hence to overcome the friction 
loss there must be current flowing in the armature giving a 
C?R, loss. There are also the losses from hysteresis and from 
the ohmic resistance to eddies in the armature core; both in- 
crease as the load on the armature and the frequenvy of 
its currents increase, but are always a very small item; 
still, strictly speaking, they form a portion of the watts 
transmitted from the field to the armature across the air- 
gap. If the gross waits transmitted to the armature be 
divided by the number of primary circuits and by the back 


E.M.F., their quotient Wr = Cy, the power component of. the 


primary current in one of the circuits of the field-winding, or 
the component in phase with the back E.M.F., which, together 
with the other circuits, supplies the power transmitted to the 
armature and which takes its share in neutralising the ampere- 
turns of the armature by being in direct opposition to them. 
If C, is the value of the exciting current as previously found, 
and corresponding to e, we have only to complete the parallelo- 
gram having for its sides C, and C, inclined to each other 
at an angle 90deg. — В to find the resultant primary current 
C and its phase relatively to e. Or we may add the power 
component required by the exciting current to C, and take the 
diagonal of the rectangle C = ,/(be)* + (C, + ge)*. If we now plot 
the volts lost over the field-winding by the passage of C along 
the line of the total primary current, and compound with the 
back E.M.F., the primary impressed E.M.F. and its phase is 
found. The value of E, so found may not, however, corre- 
spond with the E.M.F. to be actually applied, so that the 
diagram must be corrected as before. It is, therefore, simpler 
to proceed as follows (Fig. 12) :—Set off the lines OB and OC, 
at the initial angles «—10:8deg and B=20deg., as before 
found. With radius OB’ = E, describe the portion of a circle 
B’D, The impressed E. M. F. must fall on this circle. Take 
any angle a’ less than a and draw the radius ОЕ. From Е, 
let fall the perpendicular EM“ on OM, intersecting OB’ at R, 
and ОС, at N. The resultant of beR, and e must fall on the 
line OB, and for the angle a’ this resultant is OR. Hence 
OM is the new value for beR „ and OS ~ M'R the new value 
of e corresponding to the angle а. Join SE,, and parallel to 
SE, draw OC. Since the impressed E.M.F. is the resultant of 
the back E.M.F. and the ohmic loss over the primary, 


OC - CB, and MC- (O, L R. NM'=geR,, whence C, - ON 


К, 


can be found for any angle a’.* Thus the primary current 
comes graduaily more into phase with the impressed E.M.F. 
as the load increases, and $ reaches a minimum when the 
load on the armature is such as to hold it stationary. It never 


* Since the diagrams are.volt disgrams.the value of CN as scaled from 
the figure must be divided by К, to find Cp. 


becomes zero, as even when the armature is stationary there 
is still an appreciable field ; if a — the ratio of total primary to 
total secondary turns, and R, — the resistance of the armature 
per circuit, R,a?--this resistance reduced to the primary 
system, and standstill of the armature occurs when 
С.х Raa = e, the volts induced in the armature being 
then equal to the loss of volts over the armature. Thus the 
minimum values of ¢ and a (since this, too, decreases in 
such wise that E, sin а always -b eR) are fixed by the 
resistance of the armature. The torque is a maximum when 


Fic. 12. Fic. 13. 
Complete no-load di . 978 геу, Maximum efficiency. 868 revs. 
$-5Ll5'. а =10° $-2T. а =8"75° 


NC or C,R;= e, i.e., when С is slightly above R by the amount 
geR/ and the angle of lag between back E. M. F. and impressed 
E. M. F. is slightly less than the angle of lag between impressed 
E.M.F. and current, cp. Fig. 15. The gradual reduction of 
back E.M.F. and magnetising current as the load increases it 


in the ratio of Er ca = CR, cos ($ to) i.e., in the ratio of 


í 
(Е, сов a’ minus the loss of volts due to the passage of the 
power components over the resistance of the primary) to E,. If 
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Fia. 14. Fic, 15. Fie. 16. 
Max. B.H.». 744 revs. Max. torque. 333 revs. Standstill of armature 
ф=157'. a’=76° 5p = 7˙ 85. a'zby ф=445°. a 435 


Co is small as compared with C, the angle ¢ is small; further 
if C, is small, the loss of volts over the resistance of the 
primary due to the magnetising current is small, and a is 
small. Hence in a good motor, at full load, it is approximately 
true that the back E.M.F., field, and magnetising current are 
-CR 


E. 


reduced from their: no-load values in the ratio E, 
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Table I. 
| | 7 ; -..| Torque 7 , Nir Friction -| ha: 
i АЎ". | | 8 à 8 1 ү кя ву Hy st. and ener + 5 Ж Y EN 85 = bie per phase | iom | 7 Rer. 
б | deg | EA ар | eme В | У |-950x ( ) a Mcr xL -pan Ca Ra _ 360x revs |. — ө Per 
g. | | deg. inpu | | 100 or 56 = pha Ad Am * 1.000 — per phase min. 
=т= ee | —— | — | — ГГ ГЕ А | salig oe: curves S 
11 |103 (91:7| 00| 24:2 (254 59.7 0·505 | 1,284 484 | 800 0 — — — — synſchronism — | 1,00 
12 |10'0 89:4| 4:0 23°45 |26°4 51˙5 0°622 | 1,640 | 520 760 360 2:02 | 0:0225 | 8 352 | 00 | 00 978 
— | 95 84-0119 221 |295 | 38:35 0°785 | 2,320 | 650 | 670 1,000 5°95 | 0071 71 554 995 | 25˙5 929 
— 90 79:8 178| 21:0 |32:9 | 30°6 0°861 2,832 810 | 602 | 1,120 8:9 0:112 158 820 912 | 552 888 
15 | 875182206 206 |347 | 27:0 0:891 | 5,090 | 900 580 1,610 10°3 0'132 212 513 1,085 | 55:2 868 
— | 7°7569°0|33°6| 18:1 |44:0 |16°0 0'961 | 4,220 | 1,450 450 2,520 168 | 0244 562 212 1,486 | ó5'2 726 
14 | 76 68:0 34˙8 17°85 45'0 | 1577, 0:968 | 4,525 | 1,520 440 2,965 17:4 0:256 | 605 267 | 1491 | 545 744 
— | 6°2556°0527| 147 (599 | 80099 | 5,947 | 2,700 297 2,950 264 | 0472 1,590 190 | 1,370 | 250 528 
15 | 5'ó 480640 126 |700 | 7:5 0:992 | 6,949 | 3,660 219 5,070 320 | 0:666 12,050 120 | 900 | 150) 333 
— | 46 410 |740 10:8 78.7 57 0:995 | 7,840 | 4,650 | 160 5,050 37°0 0:905 2,740 34 256 b'5| 95 
16 | 43 58'8 77:6 45 145 5,015 38˙8 1:0 5,015 0 0 0 | 0 


102 818 | 4:5 0997 | 8,158 5,000 


In Figs. 12-16, five diagrams are drawn for the above motor 
for five different values of a and speed, progressively increasing 
from no-load to standstill. The numerical data chosen for 


Volts or Amperes. 


Per cent. slip. 
Кто. 17.—Current, torque and н.р, per phase without magnetic leakage. 


Per cent 


1000 1200 1400 1600 


800 
Brake Watts per phase. 
Fic. 18, —Speed, power factor and efficiency without magnetic leakage. 


400 60 


the various constants are not such as would occur in practice, 
but merely serve to bring out clearly in the diagrams the 
nature of the machine. A synchronous speed of 1,000 revolu- 


tions per minute is assumed, and Table І. gives a number of 
collected results, from which Figs. 17 and 18 are plotted. 
Fig. 17 shows clearly how the strength of field and of back 
E.M.F. are gradually reduced as the load is increased, and 
how the torque rises to à maximum when C, R, e and then 
falls, but the position of maximum torque does not necessarily 
correspond with the position of maximum brake horse power. 
In fact, the maximum torque should occur at a greater than 
the normal load, so that if the motor be momentarily over- 
loaded, it will not stop. Fig. 18 shows how in the motor 
without magnetic leakage, cos ¢ or the power factor pro- 
gressively rises as the speed falls and the load increases; while 
the point of maximum efficiency occurs prior to the point of 
maximum brake horse power. In both diagrams, the quanti- 


| ties deduced and plotted apply to one phase, the number of 


phases not affecting their relative values or the efficiency, so 
long as the total friction and other losses are divided by the 
number of phases. . : 
(2.) Load Diagrams with Magnetic Leakage. | 

If the magnetic lines due to the field-winding with no load 
on the armature were plotted, it is evident that owing to the 
necessary mechanical clearance, a certain proportion pass 
through the air without entering the armature; these leakage 
lines are, therefore, not embraced by the secondary winding. 
Thus Fig. 19 illustrates the field at no-load of a two-phase 
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machine with maximum current in the one phase, and zero 
current in the dotted wires of the intermediate coils. Since 
the leakage through the air forms an appreciable percentage of 
the total field, and has great effect on the torque and running 
of the motor, it must be taken into account. Taking Fig. 8 
as our starting point, this figure must be now modified ; the 
total back E.M.F. must be divided into two items, one part 
being the useful back E. M. F. e due to the lines which also pass 
through the armature, and the other the self-induced E.M.F. 
e, due to the leakage lines. So long as there are no losses other 
than copper losses in the field and the magnetising current is the 
only current, these two E. M. F.'s аге in the same phase and 
may be directly added together. But as soon as the armature 
rotates and there is the smallest load on it even from friction 
only, these two diverge; hence it is necessary at the outset to 
distinguish between the two and find their relative proportion. 
Let the leakage be 15 per cent. of the total field at no- load, 
then of the total back E. M. F. of 100 volts in Fig. 8, 85 per 
cent. is due to lines passing through the armature, and 15 per 
cent. is self-induced (Fig. 20). Now let the armature circuit 
be closed and current flow in it due to the same lines as cause 
the back E.M.F. of 85 volts in the field. For the same 
reasons as above given, the field of Fig. 8 due to the secondary 
ampere-turns, if acting alone, must be modified, since some linea 
will leak through the air-space in nearly the same. proportion 
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as in the case of those due to the field-winding only. 
Considering the two fields as superposed the one on the 
other, those lines of the secondary that pass through 
the field-winding have exactly the same effect as before, 
and are taken into account in exactly the same way, 
i.e., they are annulled by the inducing lines of the field; the 
remainder, however, as the induced current varies, act on the 
armature only and produce in it an E.M.F. in quadrature with 
the current, or an E.M.F. of self-induction, causing a lag of 
current behind the induced E.M.F. and a reduction in its 
strength. Hence the effect of the secondary leakage can be 
shown in the usual way by a right-angled triangle. In Fig. 
21, let OC, represent the armature current or the armature 


Fic. 20. 


ampere-turns lagging behind the induced E.M.F. Ое, and let 
POQ represent the E.M.F. that would be produced by the 
armature current if acting alone, PO being the portion due to 
the lines not passing through the field winding, and OQ the 
portion due to the lines which do pass through the primary. 
Produce C, О to О C,, where О C, represents the power com- 
ponent of the primary current or ite ampere-turns. Then 
O C, will produce the same numberof lines passing through 
the armature as OC, will produce through the field-turns, and 
these two groups of lines will mutually cancel out, since they 
are in opposite directions. Let C, be the magnetising 


current, producing the actual induced E.M.F. Oe =e x 925 a, 
where a- the ratio of transformation and N = revolutions 
per minute of the field, so that s the slip. Then the total 
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primary current being the resultant of C, and C із ОС. We 
now have a certain number of lines passing through field and 
armature, due to C, and giving an E.M.F. represented in 
phase and amount by Oe, a certain leakage field OP caused by 
the armature current and not passing through the field, and 
an equalleakage field caused by C, and not passing through 
the armature. This latter will be taken into account subse- 
quently. The result, so far as the armature is concerned is 
that it is acted on by the E. M.F. Oe and the E. M. F. of self- 
induction OP. Their resultant is the actual ohmic E.M.F. 
acting over the armature resistance. Thus, in order to find 
the phase of OC, relatively to Oe for any load, we need only 
take the frequency of the armature current corresponding to 


the speed, and credit the armature with a co-efficient of self- 
induction L, proportional to its leakage lines per unit current. 
The angle of lag of the armature current ¢, is such that 


‘tan 4.— ite or the ohmic E.M.F. of the armature is 


Oe cos ф,. 

Thus the field ampere turns of OC, are the resultant of the 
turns required to balance the armature turns in phase and 
strength and the magnetising turns, these two being inclined to 
each other at an angle 90° — (ф, + 61). The leakage caused by 
OC, has still to be dealt with. As C, is really a component of 
the primary current, its leakage forms part of the total leakage 
of the primary current, the effect of which is to cause the 
primary E.M.F. of self-induction at right angles to the total 
primary current. The strength and phase of this current, Ci, 
has been found, so that it only remains to draw at right 
angles to the primary current OC, a line of length equal to 
our original e, of Fig. 21, viz., 15 volts, raised in the pro- 


portion of C, for the whole of the new primary current 


26:8’ 
now acts round the leakage paths. This new e, when com- 
pounded with the useful back E.M.F. e of the field-winding, 
gives the total back E. M. F., and this, when compounded with 
the ohmic loss CR, gives the phase and strength of E,, the 
impressed E. M. F.“ 


(To be concluded.) 


CARBONS FOR ELECTRIC LIGHTING AND OTHER 
PURPOSES.t 


BY FRANCIS JEBL. 
(Continued from page 440). 


In considering the pros. and cons. of the two systems that 
have been just explained, and in determining what furnace is 
the most suitable for carbonising carbons in a factory where 
economy, quality and commercial results are the chief objects 
of attainment, the writer thinks that preference will always 
be given to the Mendheim chamber system. | | 

(a) In the gas ring furnace we have seen that the air that 
is necessary for combustion circulates horizontally through 
the whole cross-section of the ring, and that the combustible 
gases generally issue from the bottom or sides of the furnace. 
It is evident that under such conditions & thorough mixing of 
the gas and air cannot take place, which is one of the most 
important requirements necessary for a perfect combustion, 
and that no doubt some of the combustible gases and air escape 
out of that section of the ring that is in operation.—(a') In 
the chamber system we have seen that the air and gas issue 
together from each opening or outlet, and thus a far more 
ideal mixing of these two ingredients takes place, insuring & 
better combustion as the mixture gets ignited. | 

(b) Along the top of the passage, in the ring system, there 
must be a flow of air that simply passes through the com- 
bustion division without doing any active work, while at the 
same time it may absorb and carry away some of the heat 
there created, so that, on the whole, either a lower temperature 
is obtained than desired, or a greater expenditure of fuel is 
necessitated in order to attain the desired intensity of heat.— 
(b') In the chamber system the flow of air can be controlled 
and regulated by the valves or dampers that are placed in the 
air passages, while such a passage by which the air may escape 
unburned does not exist as in the ring system. 

(c) Another fact concerning the ring furnaces, which has 
been verified by tests, is that the air in getting heated as it 
circulates through the hot finished divisions of the ring, gets 
specifically lighter than the heavy hydro-carbon, gases, and 
thus when it enters that part where the combustion is going 
on, two strata or layers are formed by the air and gas which 

* Ав а matter of fact, OC, is not quite the total primary current owing 
to eddy - currents in the field. These make a slight addition necessary, but 
they do not increase the leakage. Further, as will be explained later, & 
slight correction is necessary to allow for hysteresis. 

_ + From a forthcoming book to be published by The Electrician Printing 
and lishing Company (Limit). All rights reserved. 
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produce only a partly mixed fuel for combustion. At the top р in а small plant as in а large one. In the periodical 
there may be air, and at the bottom of the furnace gas, both | furnace, after the electrodes have been packed and placed in 
of which may escape out of the combustion division. This | the chamber, only a slow and low fire is at first started and 
means the creation of a lower temperature, and a loss in fuel, | kept up for a day or two, so that the goods will get gradually 
while the heat from the finished divisions is uselessly taken | heated at the beginning; after a while, the intensity of the 
away and absorbed by some air that serves no purpose.—(c’) In | fire is increased, until it is brought up to its highest point. 
the chamber system of furnace it has been seen that as air | Subjecting the electrodes then to such a heat for 80 to 40 
and gas flow out together through small openings, no such | hours, the fire is allowed to sink again slowly and is at last 
stratification can take place, as the conditions of egress are | extinguished. The furnace is then allowed to cool off by 
totally different, and thus in this system there will not be | partly opening the dampers that control the air canals. 

such a tendency of unburned gas to escape. 

(d) In the ring furnace it is evident that as the air supply 
is simply from one huge mouth, and that this air, later on 
as the finished parts have lost the greater part of their 
heat, will circulate in strata of various densities, thus pro- 
ducing an uneven distribution of oxygen.—(4') The construc- 
tion of the chamber system prevents such unequal distribution. 

(e) Another thing to be noticed in the ring furnace system 
is that there must be an abundance—in fact, an excess—of air 
which must pass the first rows of orifices from which gas flows, 
‘so that the other orifices in the back may also be supplied. It 
can be imagined that as no regulation of air can be effected 
‘practically in the ring system, plenty of air must also 
escape by reason of what has just been said, as it is impos- 
‘sible to suppose that when the superfluous air passes the 
‘first rows of jets there is just sufficient oxygen left for the 
hind rows. In order to get combustion at these rows there 
must be a plenteous supply of air, some of which, it is 
evident, will escape. Escape of air or gas in a furnace always 
produces detrimental conditions.—(e’) In the chamber system 
the air flows out only in conjunction with gas, and thus no 
such conditions can obtain. | 


(f) It is also clear that when the combustion is going on in 
any part of the ring, as explained above under e, the chemical А І . : a 
action of combustion must be somewhat weaker at the opposite The ingenious apparatus designed by Mendheim, for utilig- 
end to that at which the air enters, as the dead gases resulting | ing a large part of the waste heat to warm up the air 
from the combustion going on there must pass the back | necessary for the combustion going on in the furnace, 18 
flames and thus dilute and attenuate the surrounding air, | shown in Figs. 41 and 42, which give two side views of his 
thereby diminishing the chemical actions at those parts unless | regenerator. In Fig. 45 we have a plan of the same at 9, 
а considerable superfluous quantity of air flows, of which | which is on а smaller scale than the other drawings, and in 
plenty will escape.—(/") In the chamber system such a thing | Fig. 44 we see the position of g with regard to the whole 
does not happen as each orifice of gas has its special delivery | furnace. The generator consists of large moulded blocks, 
of air. | ааа (Figs. 41 and 42), made of fire-clay. These contain 

From what has been explained it will be seen that the | two series of passages, one set being at right angles to the 
chamber system has many good points over the ring system 
when considering it with regard to carbon baking, while 
generally also a higher temperature may be raised in the 
chamber system than in the ring furnace. Also the fact that 
each chamber, when heated up, holds and retains its heat much 
‘longer than a division in the ring system enables us to feed 
hotter air into the combustion chamber, or to keep the air hot 
longer than it is possible with the ring system. Practice has 
also shown that the horizontal flames that shoot on the 
retorts in the ring furnace have a great tendency to crack the 
latter, and it may be mentioned that a retort on the average 
can only be used 10 or 15 times under these conditions. 


For electrode, chemical or smelting works, &c., which do 
not need such a large quantity of electrodes as to warrant the | 
building of a chamber or intermittent chamber system, the 
Mendheim periodical furnace is no doubt the best to adapt. 
As such works only need from 2,000kg. to 4,000kg. of elec- 
trodes per week, they need only employ a few men who! 
prepare the material, so that about one day in the week is eme, 
almost sufficient for squirting and forming the electrodes. In 


Fic. 41.—Mendheim’s Continuous Regenerator. (Side view.) 


e. • • . е А ЖЕ gs MASS СУУСУ А WY, SES < Uf, 2 SS 7 TES 7 A SZ RR 
such cases it is evident that a continuous or even intermittent V SIR ОУ 
working of the furnace is hardly possible, and that а phar sit * * : : 
periodical furnace is ihe best suited for the purpose of car- Fic. 42. —Mendheim's Continuous Regenerator. (Side view.) 


bonising. 

Although there is not such an economy in the fuel in these | other, as shown. The air flows through the one set hhh, 
kinds of furnaces, as in the chamber system, yet a consider- | while the waste heat passes through the other set bbb. In 
able portion of the waste heat is used in heating the air that | Fig. 41 the air enters at the passage F, and goes into the 
feeds the combustion. But it is not possible to heat up the | space g, and through the passages h from one block to 
electrodes slowly by means of the waste heat, as is the case | another in zigzag fashion until it reaches the passage i that 
in the chamber system already described, because there is | leads into the fire-boxes of the combustion chamber. The 
only one chamber in such a periodical furnace. On the whole, | waste heat of combustion enters the passages ccc, flows 
however, economy in fuel does not play such an important ' through the passages bbb, and out into the flues е and е, 


F 
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that lead to the chimney. In passing through the passages 


b b b the fire-clay blocks take up а large amount of heat, which 
is in turn absorbed by the air that flows through the passages 
hhh, and thus a constant supply of heated air is delivered to 
the furnace. 

In Figs. 48, 44 and 45 we have a cross-section and plans of 
the periodical furnace, which, as will be seen, consists of the 
gas generators k, to which fuel is supplied at T. The gases 
generated flow into the fire-boxes at I, where they get mixed 
with air which enters the furnace by way of the passages Ff 
into the regenerator G, and out into the passage 7 that leads to 
the fire-boxes /!. The flames that ensue from the combustion 


that takes place at / strike upward and then turn downward, 


c 
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Fic, 45.—Mendheim's Periodical Half-Gas Furnace. (Plan.) 


as shown by the arrows in the carbonising chamber C. It 
will be noticed that the fire is well distributed, as the flames 
divide and pass out through the numerous openings mmm 
that are in the floor of the furnace. From these openings 
the hot waste gases pass into the passages ccc, through the 
regenerator, and out into the passages e, and e, that lead into 
the common flue F that is connected with the chimney. The 
entrance into the furnace is shown at n, which is filled up 
with fire-bricks when in operation. А 
In starting the furnace only a little fuel is at first supplied 
at k, во as to obtain а low fire, while the air dampers of the 
passages fff are closed. This starting of the fire is in all 
respects similar to that in an ordinary furnace, as the object 


Кто. 44.—Mendheim’s Periodical Half-Gas Furnace. (Cross section.) 


is not to work it on the generator principle at first, so that a 
low fire can be obtained by means of which the articles in the 
furnace can be slowly heated up: The intensity of the fire is 
gradually increased until the electrodes, or rather the boxes in 
which they are packed, are at a red heat. After this stage has 
been reached fuel is added slowly until all signs of flames in 
the generators at k has disappeared. At this point of the 
operation we have the transition from the ordinary furnace 
into the gas generator, for when the flames are gone the gas 
begins to get produced, and it is then necessary to open the 
dampers of the air canals f' f F, so that air can be supplied to 
the gases as they issue into the fire boxes I, where the com- 
bustion takes place. For the above reason these furnaces are 


often called ** periodical furnaces with half-gas firing," asthey 
are started at first with an ordinary fire and later on change to 
the generator principle. 

After the electrodes or carbons have been subjected to the 
highest heat for a sufficient length of time, the fuel is allowed 
to sink again, so that ultimately the furnace works again with 
an ordinary fire, which is also allowed to sink in intensity 
from time to time until at last it is extinguished. The 
furnace is then allowed to cool off slowly by means of the 
dampers that control the air passages. The whole operation 
of firing, &c., takes about four to five days, and we can also 
reckon about two days for cooling, so that in all а week is 
taken up in carbonising one batch of electrodes. j 

From what has been explained it will be seen that these 
periodical half-gas furnaces are especially well adapted for 
private concerns that wish to make their. own electrodes, and 


| do not need more in a week than what one furnace can bake. 


Large heavy electrodes can be thoroughly carbonised, as they 
must be subjected for a longer time to a higher heat than 
ordinary carbons that have on the whole a much smaller mass 
compared to some of the electrodes used in electrical smelting 
works. It takes time for the heat to penetrate through large 
masses of carbon, and, as we have seen, there is always a 
constant supply of hot air that materially helps to produce a 
very great and constant intensity of heat in the combustion 
chamber. We have seen that in the chamber system the air 
supplied receives its heat from those chambers in which the 
carbons have already been carbonised, and it is evident that 
the temperature of those chambers gradually sinks as the heat 
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Fic. 45.—Mendheim's Periodical Half-Gas Furnace. (Plan.) 


is taken away by the air in passing through them, and thus 
also the temperature of the air, until a new finished chamber 
is again added to the series. In the Mendheim periodical 
furnace the air always retains a constant high temperature 
when the furnace is in full operation. 


(To be continued.) 
TÁ 


ELECTRIC TRACTION BY SURFACE CONTACTS.* 


BY MILES WALKER, 
(Concluded from page 573), 


One very important matter in connection with surface contacts is 
the water-tighting of the switch-boxes. Our method is to keep 
the opening of the switch-box as small as possible, and to provide a 
very solid lid screwed down hard against a rubber washer placed in 
a suitable recess. This gives a very perfect joint. The lid of the 
switch-box is the stud itself. The switch is attached to the under- 
side of the stud and comes away with it as a single piece. To renew 
a switch, all that is necessary is to take out the three screws which 
hold it down, withdraw it by a holder made for the purpose, and 
drop in a new switch and stud and screw the whole down. The 
operation can be performed in less than two minutes. On the form 
of the switch contacts we have experimented a good deal. We have 
found that a particalar form of mercury contact is very satisfactory, 
but there is a prejudice against mercury contacts and so I 
show here a brush contact which answers its purpose admirably. 
The precautions to be adopted to keep a metal contact in good 
condition permanently are as follows. In the first place, provision 
must be made to absolutely prevent sparking upon the contact- 


* Paper read before the Institution of Electrical Engineers, Feb. 16, 1899. 
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surface. Secondly, a certain amount of friction must be intro- 
duced between the surfaces to keep them bright. The surfaces 
should be arranged to touch on as many points as possible, and yet 
there should be a substantial bulk of metal in the vicinity of the 
touching surfaces. A material should be employed which has good 
elastic properties, and in the operation of opening and closing all 
strains upon it must be far below the elastic limit. The cross- 
section of the material must, of course, be amply sufficient to carry 
the required current, and all causes of warming must be eliminated. 
If these precautions are adopted,.a switch contact can be made to 
operate thousands of millions of times without injury. The switch 
has, of course, never to break the main current going to the car. 
It cannot open until the skate has been removed. It has, however, 
to break the current leaking from the stud and also the current taken 
by the magnetising coil, which is nearly half an ampere. To take 
the spark caused by this current we provide a contact between two 
aro carbons, D (in parallel with the main contacts), which does not 
break until the main contact has opened in. This ensures 
the small spark always occurring on the carbon points. The switch 
being immersed in oil, this small spark is not pulled out any per- 
ceptible distance, and by providing а 24in. break the switch is 
enabled to break currents of ten times the amount if it were neces- 
sary to do so. The method of earthing the switch in the event of 
the yoke piece Y failing to open is seen at once from Fig. 10. The 
rod N is of copper, and has a collar on its upper end which will 
come in contact with the yoke piece Y whenever P moves down 
relatively to T. If Y and T should for any cause stick and keep 
the switch closed after the car has gone past, N in falling will 
connect the earthed mercury cup E with the yoke Y and blow the 
cut out. The mercury cup E is merely a hole drilled in the cast- 
iron switchbox. The box is permanently earthed by being con- 
nected to the rails by a stout conductor. It is found that a mercury 
cup of this kind remains unchanged for years, but still it is 
well to put a check upon ite efficiency as a safeguard. This is 
done in the following way. It will be seen from the diagram of 
connections that one end of the shunt coil is connected to earth. 
The method of making the earth connection is to bring down a stiff 
conductor from the switch and make it dip into the upper portion 
of the mercury cup E. So long as that cup remains efficient as a 
connection to earth the switch will operate, but if for any reason 
(as, for instance, the box being cracked and the mercury spilt) the 
connection to earth is broken, then the shunt coil becomes in- 
operative and the switch cannot be closed at all. If, therefore, the 
switch will close at all, we are sure that the mercury cup E is full. 
In this way the risk of accident is reduced to the one risk of the 
plunger sticking in its tube. It is, therefore, necessary to con- 
sider somewhat carefully what risk there is in the plunger stick- 
ing up after the car has passed. It will be noted that there are 
absolutely no side forces upon the plunger to cause friction against 
the inside of the tube. The clearance is so great that evea the 
introduction of grit does not have any effect. As a matter of 
fact, under the worst conditions the force due to friction is less 
than loz. When the plunger and tube are polished and workiug 
in oil as in practice, we may safely take the force of friction as less 
than 0°01 of a pound. Now we can make the downward force upon 
the plunger when the iron skate is removed almost what we please; 
5 we shall make it is merely a question of eoonomy in copper. 
We consider that a factor of safety of 200 is more than suffidient. 
We have adjusted the sizes of the iron heads of the plunger so that 
the downward force after the removal of the skate is 2$lb. This, 
of course, becomes less as the plunger falls, but it stilljhas a con- 
siderable value after the plunger has fallen gin. and earths the 
switch. Thus we see that the chance of the plunger sticking is 
absolutely «4. 


There is one other risk to guard against, and that is the breaking 
down of the insulation between the main and the stud. This is 
most effectually done by surrounding the switch by a sheath of 
metal which is permanently earthed and supporting all parts con- 
nected to the main on the earthed sheath, so that if their insula- 
tion breaks down there is an arc to earth and the fuse is 
blown. Although the passage of the car from stud to stud 
is & continuous process, each switch being actuated by cur- 
rent derived from the last switch, it is necessary to have on the 
car some means of making a stud alive if by any means connection 
with the main should be lost. ког this purpose we carry on the 
car a small accumulator battery capable of yielding a current suffi- 
cient to work a switch at a pressure of 500 volts. Its capacity need 
only be small, so it can be very solidly and cheaply constructed, 
and as it can be charged direct from the line it is always ready for 
use. In practice we find that it is very convenient in use. The 
ordinary car controller can be adapted with an additional contact on 
it, so that when the handle is swung round to a certain position 
the accumulator is connected to the skate. Ву this means the 
driver can in an instant pick up again, if through any obstruction 
the skate loses contact with the main. It is a distinct advantage 
in & surface contact system for the current which operates the 
switches to have a high pressure behind it, because it is able to 


overcome little obstacles such as mud and paper on the studs. For 
this reason switches requiring 500 volts pressure to operate them 
are preferable to switches operated by a low voltage battery carried 
on the car. . 

Throughout the whole of our work on surface contacts we have, 
of course, been aware that they could never be as simple in opera- 
tion as the overhead wire, and that where the overhead wire is 
permissible it is to be preferred on account of its cheapness if for 
nothing else. We have merely directed our efforts to see how far 
surface contacts could be perfected. We believe that future experi- 
enoe will show that the studs can be laid so as to cause no obstruc- 
tion to traffic ; that the method of picking up current from studs in 
the road is much more feasible than it at first sight appears ; and 
that the safety can be made as great as in any other system of 
electric traction. 

One thing that augurs well for surface contacts is the ease with 
which they can be worked in conjunction with the trolley wire. It 
will be possible to run a car from one system to the other without 
any more delay than is required to hitch the trolley on to its line. 
Throughout the experimental work of the last two years we have 
had the assistance of Mr. C. E. Holland, and some of the most 
valuable suggestions have been due to him. Had it not been for 
his continual efforts the experimental line at Willesden could not 
have been made such a great success. 


The following is an abstract of the discussion which took place 
in connection with the above Paper :— 


Prof. C. A. CARUS-WILSON did not think the author had made as 
good a point as he might have done of some of the characteristics of the 
system. Anyone who bad studied this particular system could see that 
leakage current could not make the studs alive. 'This was one of the most 
serious disadvantages to most existing systems, and the author deserved 
congratulation that this effect was entirely absent from his device. As 
regards the safety of the system, he could not conceive of anything more 
safe. Nevertheless, there were always other elements connected with 
safety that had to be borne in mind, some of which had been dealt with 
by the author, and he thought it possible to sacrifice too much to safety. 
Any electromagnetic contrivance should be easily accessible without inter- 
fering with the traffic, It had struck him as a very serious element in 
this system that the studs had to be opened when the traffic was not 
passing, and the author had stated in his Paper that it took a minute to 
open one of these studs. If they had studs at about 14ft. centre, at this 
rate of progression it would take about 12 hours to examine all the etuds 
in a mile. As to the ‘skate, it seemed to him that the jonly element in 
which this would not be at home was ice, He could not imagine anything 
but ice getting on the studs to interfere with the working or picking up 
by the skate. But as ice was not to be feared in this country, be did not 
think this a very important drawback. He did not think the actual 
ampere leakage was of importance, except as regards the current required 
for the shunt. If there was a considerable leakage from one of the studs, 
say, two amperes, the shunt which held up the plunger was itself shunted 
by a shunt of very low resistance to earth. He thought any question of 
leakage should be considered in relation to the current required to 
magnetise the shunt, and he should say that a leakage of two amperes 
to the earth or. rail from one of these studs would demagnetise or 
render inoperative the high resistance shunt of the plunger iteelf. 
Of course, two amperes leakage was not likely to happen very 
often. He was sorry that the author had given up mercury contacts. 
He believed this form of contact was a good one and was sorry they had 
given up the use of it for the metal contact. On the question of sparking 
he drew a diagram on the board showing some studs connected by con- 
ductora containing switches with the main cable. The problem was 
peculiarly like the question of commutation, and if they could not get rid 
of the sparking he agreed with the author that there was a very serious 
defect. The author stated that the switch had never to break the main 
current going to the car. He did not want to dispute that statement 
altogether, because he had not examined the model, but it did not seem 
that this was at all obvious. Suppose, for instance, that the skate rested 
equally upon two of the etuds. The current would not accommodate 
itself, so that exactly the same current passed from each stud; there 
was а certain amount of self-induction and the result would be that the 
current was greatest at the back of the skate. There would always be a 
larger proportion of current passing from the back stud to the back of the 
skate than from the front stud to the front of the stud, and the question 
was where was the current going to break first. It seemed that the answer 
depended upon the rate at which the plunger was going to fall, and after 
the meeting he would ask the author to draw away the skate in a hori- 
zontal direction away from the stud, and see how far away from the stud 
the skate must be before the plunger would fall. 

Mr. SYDNEY SHARP understood that the plunger of the last stud 
could not fall until the skate had quite broken contact with the stud ; 
therefore, Prof. Carus Wilson's fears on this ground were quite unfounded. 
Then, again, as the current was always passing from the other stud to the 
skate, he did not think the question of sparking was important. Having 
seen this system in operation at Willesden, and having spent a considerable 
time there in examining the working of the switches, and seen the ease 
with which they had been removed and renewed, he thought the system 
was one of the simplest and most easily get-at-able of surface contact 
devices which had yet been made public. An attendant had simply taken 
out three screws from the surface of the stud, and taken out the switch 
and put in a new one and without any loss of time or hindrance to the 
traffic. He thought it possible for this to be done when the system was: 
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in practical work without fear of interruptions to traffic or delays from 
breakdown. Stress had been laid on the possibility of the studs 
being left alive, but he thought this system of Mr. Walker's entirely 
obviated this. It would have to be proved by actual experience how the 
thing would work, but he was of opinion that, judging from the experi- 
mental line, the system would hold its own in practical use. The system 
was one which was applicable in many cases where the conduit was impos- 
sible. In Glasgow, for instance, the Caledonian Railway passes under 
Argyll-street for about two miles with only about 10їп. between the 
surface of the street and the top of the arch of the railway. On this 
account, they had been unable to introducé the conduit system, and bad 
had to resort to the overhead trolley. 

Prof. W. E. AYRTON said that, as Mr. Walker had intimated, in addition 
to the well-known troley and conduit systems, there were two other 
systems of electric traction, viz., the sub-divided conductor in which the 
principal conductor was divided into à number of sections, each fairly well 
insulated from the next, and from the ground ; and, lastly, what had been 
called the surface contact system. These two latter systems were the 
subject of Prof. Perry's and his own patent 18 years ago. But it did not 
attract very much attention at the time, although it was admitted that 
this patent started the idea. It was now a question of detail, not of 
fundamental principle, that they had to consider. When he had read the 
account given by Dr. Thompeon of this perfected system, at the British 
Association at Bristol last year, the first thing that had struck him was 
that the system was not as perfect as he imagined. If, through dirt, or 
through a piece of paper sticking to the top of the stud, the skate failed 
io make contact, then this contact box, he had imagined, was absolutely 
dead; it was impossible for the car to move on, and impossible for any car 
behind it to come up after it. The whole line behind, he understood, was 
absolutely dead by the failure of the skate on any car to make contact with 
any stud. Also, he understood that, if in the generating station, the main 
fuse went for an instant, and was, in some automatic way, replaced by 
another fuse, then the whole line was dead, and it was abeolutely impos- 
sible for any car to regain current. He did not then know that each car 
carried a battery of accumulators at 500 volts. Of course, that got over 
the difficulty, but he thought it was a distinct disadvantge to teh 
system. The next thing that struck him was several serious defects 
in the mechanical parts of the contact box, and they had been shown 
a contact box that evening which differed in many particulars from 
the one described at Bristol. In the first place, the mercury contact, 
as Prof. Carus-Wilson had said, on which such stress had been laid 
in the British Association Paper, had been entirely abandoned in only 
a few months. Secondly, the way in which the contact was made 
was entirely different to that explained at Bristol. Why should a system, 
which was then supposed to be so perfect, and so good a few months ago, 
require to be entirely changed if the success of the thing was the details ? 
The question of leakage seemed to him very serious and important. It 
seemed by the Paper that there was a possibility of 5 amperes leakage, and 
this, at volts, amounted to 23 kilowatts. He wondered what the 
Board of Trade would say about that in connection with the corrosion of 
pipes! This was a very serious matter, and required very careful con- 
sideration before they could say it was a system ready to be put on the 
roads, that the County Council are to work on the south of the Thames. 
He would not like the County Council, or any large body in this country, 
to adopt the system under the idea that every detail was worked out, and 
that success was guaranteed, whereas the system was, as the last six 
months had shown, in the beginning of its experimental stage. He should 
not like anybody to adopt such a system, and then say: Oh, Ayrton and 
Perry's contact system is a failure after all!” . 

Mr. A. J. LAWSON asked what was the width of the skate and the 
amount of curve permissible without putting the contact studs very close 
together? It was just possible that if they had a very sharp curve they 
would get the skate making contact with the rail; in fact, it was practi- 
cally certain to. With regard to the leakage, Mr. Walker had mentioned 
an average of half an ampere per car; on 40 cara this would be 10 kilo- 
watt. He would be very glad to supply such a system as this from a 
central station, for on these 40 cars there was no less than 58,400 units 
leakage per annum, and over a very extended system, such as the South 
London tramways, it would be a very considerable amount indeed. 

Prof. AYRTON : You mean you would make a good revenue out of the 

leakage ? 
Mr. LAWSON : Yes. He thought there were just as many difficulties 
to be met with in the matter of want of room in London streets as there 
were in Glasgow, and he would like to know what would be the cost of the 
removal of the 48in. and JOin. pipes of the gas and water companies in 
order to make room for these plungers. With to Mr. Sharp's 
remarks, he protested against the sentimental rubbish stated with regard 
to the overhead disfigurement. This sentiment stood in the way of the 
рөн of electricity to the propulsion of сагв on the tramways of 
London. 

Mr. EUSTACE THOMAS thought the success of surface contacts 
depended upon how the details were going to work out. For instance, 
when going over crossings, if they had an appreciable amount of leakage 
with mud over the rail, they would start an arc and blow the fuse in the 
stud, which would be rather awkward in practical working. This might 
be got over by having a second stud connected to the negative feeder. 
With regard to the switch, he could not help thinking that there were a 
lot of details which did not appear quite practical for ordinary working. 
It had been decided to work with the switches underneath the studs. He 
thought all who were interested in this matter would see that it was better 
to put the switch into a separate box at the side. Then, again, two joints are 
separated by micanite, and when they remembered that there were cart wheels 
striking heavy blows upon the studs,and that this occurs very frequently, and 
also they bad the hammering of the plunger to a smaller extent, he thought 
micanite was a very unsafe material to use, even although it might be able 


to take a steady pressure of 15 tons without any damage at all. Then, in 
consequence of the hammering, he thought the joint likely to get loose 
which would allow water ta get into the switch. It also seemed possible 
for the yoke of the switch to stick to the lower part of the rail, much in 
the same way as it was supposed to stick to the plunger when it was going 
down. If this were the case, they would have rather a large number of 
fuses going in the different studs from time to time which would, of 
course, make it a difficult matter to keep the line in active operation. 
But one very important difficulty, and one which he doubted whether it 
was possible to surmount, was the fact that they were working with a 
shunt coil. Those who had any experience with such knew what a 
great difficulty there was in breaking the circuit without having break- 
downs, Mr. Walker's was a very pretty system in principle, but it had 
yet to be proved whether it would be possible for it-to become a commercial 


success, 

Mr. E. H. COZENS-HARDY thought Mr. Walker had shown great 
ingenuity in getting over the ordinary difficulties, but he also thought the 
safety of the system would only be assured by surmounting the extra- 
ordinary conditions. It seemed to him that there might be one or two 
conditions under which the skate would hold the plunger up. If a pert of 
the coils became short circuited it was conceivable that when the plunger 
was up it might be held up on account of the disarrangement of the coil. 
He thought the amount of leakage depended to a large extent upon the 
behaviour of horses on the particular part of the road referred to. Asa 
result of actual experiments on surface contact systems, the leakage under 
certain conditions amounted to 20 or 50 amperes on a 2ft. piece of rail at 
500 volte. If anything, that was under the mark. The conditions under 
which he measured were by pouring stable liquid over the rail in the centre 
of the road, which would, of course, be an every day occurrence. He did 
not know how long the plunger took to fall, but it seemed that if it took 
an appreciable time, a dray, with an iron tyre coming up directly bebind 
the car, might provide the necessary piece of iron to attract the plunger. 
Regarding wear, in Paris they had considerable difficulty with the wear of 
brass studs. They found it necessary on ordinary lines to renew these not 
less than once every six months. If they made these of iron he should 
imagine they would experience a very considerable trouble with the plunger. 

Mr. A. M. SILLAR confirmed the last speaker’s statement with 
to the excessive leakage with surface contact systems. He also thought 
the amount was rather under-estimated. It was in the practical applica- 
tion of the Walker system that the commercial success of it would be 
determined, and he thought that, if the author considered details as to 
carrying the skate round sharp curves and up steep gradients, he would 
find very great difficulty in dealing with his skate. In ordinary car build- 
ing work it was customary to leave not less than from 3tin. to Ain. from 
the road to the underside of the car to clear obstructions, and this was 
considered sufficient to clear the motor. He thought that in turning 
sharp corners there would be a side swing of something like 2ft., with a 
skate 16ft. long, as Mr. Walker had stated the skate on his car tobe. He 
also thought it would be necessary, in order to cover the whole of the 
track by a skate in turning a corner at a radius of JOft., to have the skate 
some 4ft. wide. 

Mr. E. TREMLETT CARTER suggested fitting a skate to an ordinary 
tramcar, and trailing or hauling it about, in order to see the effect of the 
humps in the road on the skate. Through the courtesy of the inventors, 
he had seen the experimental line at Willesden, and could testify to the 
rapidity with which studs could be removed. If, however, tbe studs hap- 
pened to be covered with slush or water, at the time of replacing them, it 
seemed that in a few seconds the switch would be filled. Even if the box 
was filled with oil, stones would find their way into it. Nevertheless, he 
thought it was the most practical system of surface contacts yet devised, 
and merited trial on & short length of public highway. 

Dr. SILVANUS THOMPSON (in thechair) said that, as well known to 
all, he was interested in this system, but he had left it entirely to his 
colleague to prepare this Paper, and would, therefore, leave it in his hands 
to reply. He had listened with intense interest to the discussion, and to 
all the extraordinary things that must happen when they get to work : the 
skates tbat must be 4ft. wide and other terrible things. However, it had 
fallen to his lot to spend time and money actually trying whether al 
these things would in practice take place, and they had the results of those 
experiments enumerated in the Paper before them. | 

Mr. MILES-WALKER, replying, stated that he had a full and complete 
answer ready to all the criticisms that had been made. He thought most 
of the objections raised were due to an incomplete knowledge of the 
system. In answer to Prof. Carus-Wilson’s question as to sparking, he 
said the ends of the skate being turned up prevented this taking place. 
He thanked Prof. Ayrton especially for his criticism, because this was a 
system he had initiated. He congratulated lim on being the first in 
this matter and on being so much before his time. He thought Prof. 
Ayrton was wrong in saying that it was not pointed out in the British 
Association Paper that accumulators were required. "There was a distinct 
statement in the Paper, and the reason that the fact had not been emphasised, 
that the accumulators must be of 500 volts, was because they thought it a 
drawback. It was possible to make their system efficient with accumu- 
latora at 100 volts. With regard to mercury contacts, if Prof. Ayrton 
would look at the Paper more carefully, he would find that it was not 
stated they had abandoned these. They had a number of prejudices to 
fight against ; mercury contacta were things about which the public had 
an enormous prejudice, simply because they did not know what a mercury 
contact would do. If they wanted to see whether they had abandoned 
them, they could go to Willesden and see that every switch there 
had a mercury contact. These switches had been there for 18 months and 
were still in good working order. It was wrong to say that a switchwas only 
in its experimental stage because they hal made variations. They might 
as well say а dynamo was still in its experimental stage, simply because 
improvements were still being made in it. Regarding leakage, he said that 
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this depended entirely upon the length exposed. The periphery of his studs 
was 15іо., and the length of the rail (referred to by one of the speakers) was 
48in. One speaker had mentioned as much as 20 amperes leakage, but the 
difference between this and the amount mentioned in the Paper, viz., two 
amperes, could only be accounted for by the particularly bad conditions. 
The conditions he himself had taken were ordinary street mud taken out 
of the street and put round thestud. Then, again, they must remember 
the amount given was for two studs, so that they must halve that. Mr. 
Thomas had raised а number of very interesting pointe, but he had good 
answers for all of them. With regard to the distance between the studs, 
they were quite satisfied that 15ft. was not an excessive distance, and even 
had hope of increasing it up to about 25ft. It made a great deal 
of difference in the cost of laying. With regard to the question of 
a short to earth, it must be remembered that they had a positive 
stop which prevented the skate coming within an inch of the earth, and 
he did not think an arc would form through about an inch of mud. 
It would be quite possible, if ares were formed through an inch of mud, to 
carry in front of the car a brush which could be temporarily depressed and 
take away the thick of the mud at pointa where the rails crossed. With 
regard to the details of the switch, all the parts were really of a very simple 
character and could be made very cheaply. The question of special boxes 
was open to discussion. Was it better to have each switch in a separate 
box or to group them in boxes several together f They had thought it 
better on the whole to have each switch in a separate box. He did not 
think that water could possibly get into the boxes ; they were as tight as a 
lemonade bottle. There was an indiarubber ring pressed down hard into a 
groove, and it was impossible for water to get in. The possibility of the 
yoke’ sticking was a question which did not arise, because the formation of 
the brass cyp into which the yoke fits was not at all that of the formation 
of the iron plunger. He thought the question of the shunt coil was very 
easily answered : the coil was wound upon a very thick brass bobbin, and 
it had very thick ends. It was impossible for any short circuiting in the 
coil to make the plunger keep up. It was also impossible for a day, with 
an iron wheel to follow во closely on the car, to keep the switch open, 
because it opened in about ith of a second. He was glad to hear that 
studs lasted as long as six months in Paris. If they lasted as long as that 
here he would be satisfied. He thought it would be very easy to prevent 
mud getting into the boxes when they were removing the caps by brush- 
ing away any mud from the surface before opening the box. 
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ELECTRIC INTER-COMMUNICATION IN RAILWAY 
TRAINS.* 


BY W. E. LANGDON, 
(Concluded from page 548.) 


Following the views of the Board of Trade, Mr. Hollins, the 
electrical engineer to the Great Eastern Railway, has succeeded in 
combining the electrical communication required for this purpose 
with the brake coupling. The electrical parts of the coupling are 
countersunk in the metal portion of the brake coupling, which 
is cut away for their reception. The wires are arranged inside the 
brake tube, being connected, at the coupling end, to the electrical 
connections, and carried through the tubing at the end which 
connects with the vehicle as shown in the illustration. Mr. Hollins 
has applied his electrical contact to both the Westinghouse and 
vacuum brake. The illustrations, Figs. 9, 10 and 11, refer to the 


Fic. 9. 


latter, which is 
believe it is Mr. 
better contact. 


erhaps the more simple of the two, although I 

ollins s opinion that the Westinghouse forms the 
Fig. 10 shows the contact-making arrangement, 
which is screwed into the metal portion of the cou ling, as seen in 
Fig. 11. A is a ring of insulating material, to which metal flange 
and tube, B B, is secured. This tube serves to hold within it the 
contact-making piece C, which is formed of a metal tube, reduced, 


* Abstract of a Paper read before the Institution of Electrical 
Engineers, Dec. 15, 1898. Б es TuS 


as shown by the dotted lines at E, in order to receive a spiral 
spring, F, the duty of which is to press forward C so as to 
ensure good contact with the corresponding part of the coupling 
around the edge of the tube D, which is milled to assist in making 
good contact. G is a metal collar which limits the action of the 
spiral spring in that direction. 

Ín 1885 the author was granted letters patent for combining an 
electrical with the vacuum brake coupling, but in this instance 
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the electrical portion was superimposed upon the brake tube and 
coupling. It was not, however, allowed to remain long in use, 
serious objection being raised by that department of the service 
responsible for the satisfactory operation of the brake. It is 
believed these are the only practical attempts made with a view to 
effecting this combination. The coupling adopted by the author 
for the Midland train is shown in Fig. 12, The electrical portion 
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consiste of two plates of metal, insulated the one from the other, to 
which the two wires forming the communication are attached. 
These plates are so cut that that belonging to one part of the 
ooupling shall dovetail into that belonging to the other portion. 
The two plates are so fixed within an iron case, formed after the 
fashion of, but smaller than, the vacuum brake coupling, that that 
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applicable to the positive wire of the.one coach shall engage with 


that applicable to the similar pole of the connecting coach. It is 


thus impossible to cross the wires, while the one coupling serves for 
the two wires. The vacuum brake form of coupling has been selected 
as the protecting and guiding cover, for the reason that, the mode 
| of coupling it up being so well known, no difficulty can possibly 
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attend its application to the purpose of an electrical coupling. The 
wires are carried from the contact plates to the end of the vehicle 
in tubing similar in character, but smaller than the brake tubing. 
The wires of each vehicle terminate on an insulated plate fixed to 
each end of the carriage, so that any changes needed may be 
readily effected. The wires throughout are fully protected from 
moisture. 


3. THE MEANS РОБ CLAIMING THE ATTENTION OF THE OFFICIALS 
IN CHARGE OF THE TRAIN. 


In the Brigton Company’s carriages this is secured by the opera- 
tion of a knob, forming the handle of a commutator. On being 
pulled out it connects the line and earth wires. It is fixed in the 
centre of the partition which divides one compartment from 
another. On the knob being pulled out to a certain extent it 
becomes locked, and requires the presence of the guard to release 
it. The bells continue to ring so long as the commutator remains 
extended. The Brighton Company employ no outward indicator 
to identify the vehiole from which the a has been raised, It 
is not understood that any difficulty has attended the absence of 
such an indicator. In the South Eastern Company's stock, oon- 
siderable improvements, in the mode of operating the alarm com- 
mutator, have been effected by Mr. Leonard. The commutator is 
placed over one of the quarter windows, and is provided with 
& knob as in the Brighton Company's traius ; but this knob is 
arranged to pull downwartls (see Fig. 13), and is thus more readily 
operated than if it had to be pulled outwards. Each compartment 
has but one point from which the alarm may be raised. Each first 


class compartment, and nearly all second class compartments, are 
provided with an outeide indicator, but to the third class one 
On the Chatham and 


indicator only is alloted to each carriage. 


urpose of indicating whence the alarm is raised. Оп the circuit 

ing closed by any one compartment, the current peus through 
the indicators and discharges them. The principle upon which 
this indicator is constructed is that of the Sykes signal reverser. 
The current energises an electromagnet, A, Fig. 14. On the 
armature being lifted, à heavy bar, B, is discharged, and, falling 
upon C, forces iv out of the notch, in which it normally reste, in 
the bar D. Е is the indicator, and it is heavily weighted, so that, 
on C being lifted out of D, it pushes the rod before it in the 
direction of the arrow. As D is moved forward it carries with it 
the replacer F, which is attached to it, placiog the spring which 
projects from it in contact with G, thereby short-circuiting the 
electromagnet. F at the same time forces back B into its normal 
position, where it is again held by the armature of A. On the 
guard lifting E into its upright position, the rod D is drawn 
forward until the detent, or locking piece C, falls into its slot, when 
the entire arrangement is reset and ready to be again discharged. 
The re-adjusting portion F has, along with D, been moved forward, 
and the short-circuiting spring attached thereto again rests upon an 
insulated part. 

The means adopted for raising the alarm in the trains running 
on the Midland forms a marked departure from the course gene- 
rally pursued hitherto. A flexible steel wire is carried inside a 
metal tube along each side of the carriage over the doors and 
quarter lights. This wire has one end made fast, either at one 
point in each comparment, or at the end of the coach ; its other 
end is attached to the lever of a commutator capable of being 
operated in either direction. The wire, covered by a fabric suit- 
able for handling, is exposed for some 12in. or 15in. over each 
quarter light. On the wire being pulled from any one of the exposed 
parts the commutator lever is operated, a disc on the outside of the 
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Dover, each compartment is provided with one commutator fixed 
in the centre of the division. "There is no indicator to show the 
source of alarm. The commutator in each instance is of the most 
simple character—merely connecting the line and earth wires or 
the two line wires—and, where used, discharging mechanically the 
indicator affixed to the outside of the vehicle or compartment as 
may be arranged. The commutator, once operated, remains locked 
until reset by the guard, 


Fic. 15. Passenger Pull and Outside Arm. 


. The coaches which have been fitted by the Great Eastern are, in 
like manner, provided with a commutator fixed in the centre of | 
the division between the compartments. The user turns a switch 
handle, capable of being moved in either direction—to the right or 
Each coach is provided 
of the vehicle for the | found marshalling sheds indispensable. 


to the left—which closes the circuit. 
with an outside indicator on either side 


from those days 


carriage is discharged, the circuit is closed, and the bells set ring- 
ing. h compartment has thus four points from which the com- 
munication may be brought into operation. Each coach has an 
indicator on either side, and if necessary, each compartment may 
be so provided. The commutator at the moment of sounding the 
alarm becomes locked, and can only be released by the guard, 
either from the outside or the inside of the vehicle. 


Experience tells us, and the Board of Trade Report suggesta, 


| that the communication should be of such a character as to lend itself 


readily to the interchange of carriages between different railways. 
This involves not only the electrical principle, but the mode and 
form of coupling, as well as the means of restoring the commu- 
nication to its normal condition. The electrical system must be 
such as will conform to that in use on other lines of railway! We 
have seen that all those systems in use do practically stand upon a 
common basis. They have either one insulated wire, and an earth 
oran uninsulated ‘'return,” or two insulated wires. They differ 
to the extent of some switching arrangements ; but it will be clear 


the position which the van occupies in the train, is that which must 
commend itself for adoption. To modify the arrangements of those 
| vehicles which do not conform to this demand would be an extremely 
small matter. It would also be better, as has already been explained, 
| to employ an insulated ‘‘return ;” but it is possible, though not 


| that that method which involves no special provision іп respect of 


desirable, to use an open return.“ 


That the coupling for any electrical communication which might 
| be established on railway trains should be combined with one of the 
mechanical couplings seems to be a sort of tradition handed down 
preceding the period when railway companies 
We have seen that the 
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companies who have used an electrical communication have [for 
years employed an independent coupling, andathat they are now 
supplementing this by a second. The cord communication 
calls for coupling up, and certainly the time required for connect- 
ing together an electrical coupling cannot be so great as that now 
incurred in connecting up this cord communication. The ques- 
tion, moreover, is one which, in respect of the majority of trains, 
does not in any way aífect platform work for the reason that 
the trains, as a rule, come to the platform ready coupled up. It 
may, and very naturally, be asked—But why, if the two couplings 
—the electric and the brake—can be combined, should they not ? 
The question which here arises is mainly one of responsibility. 
A question on the cost and convenience will naturally also present 
itself, but that of responsibility is unquestionably the most material. 
. Will such a combination lessen the responsibility which attaches 
to the efficient maintenance of the brake ? When a failure arises 
in a brake coupling or tube, how is it to be dealt with without the 
presence of the electrical attendant, and vice veri ? Are these 
men to hunt in couples—the one tied to the other? What does 
such a combination entail? It means the replacement of some 
150,000 brake couplings and tubes. Will the cost prove more 
economical, or so economical as if the two were established and 
maintained independent the one of the other, leaving the two depart- 
ments freedom of action and individual responsibility ? I advance 
these remarks from conviction, after mature consideration, that to 
combine the electrical with the brake coupling js, on many counts, 
undesirable. It has already been demonstrated that but one 
coupling, for the two wires composing the communication, is 
necessary. | : 

It would appear that that which has now to be chiefly provided 
for is the protection of the traveller from outrage. Is this ade- 
quately provided for by the provision of a means of raising an 
alarm from one position only in each compartment? It is due to 
the conviction that this is not so, and that the only effectual mode 
of doing so is the provision of a means of communication in the 
neighbourhood of each corner of a compartment, that I have 
endeavoured to evolve the method referred to as that which has 
been applied to a Midland train. 

Although seemingly a very small matter, there is another 
phase of the question which is material to the adoption of an 
universal system, viz., the means by which the communication, 
once used, is restored. This is done by a key carried by the 


guard. It is usually of private construction, and differs with most 
companies. It should be common to all, otherwise guards will 


require to be furnished with a key applicable to each of the com- 
panies’ stock which may pass over the line upon which he is 
engaged. Other points of equal, although not of universal, 
importance will no doubt present themselves: the description of 
wire to be used ; whether it shall be insulated with guttapercha or 
rubber ; the character of the indicator, of the commutator, the 
description of battery, &c.—all questions of moment, but not vital 
to the question of interchange of stock. 

There remain but two points at which to glance—viz., communi- 
cation with the driver, and provision for calling attention to the 
division of a train when in motion. There is no difficulty in pro- 
viding for communication with the driver, but it is desirable the 
battery on the engine should be dispensed with. This it is possible 
to effect by providing each guard’s van with a coupling applicable 
to the locomotive. The cost of adopting this course would be less 
than that attending the provision and maintenance of a battery on 
the engine. Another point is whether it would not be better to 
sound a whistle on the engine, rather than operate a bell. The 
whistle would probably be easier to maintain. 
established electric communication systems a means was provided 
for claiming attention should a train become severed. There is no 
difficulty attending this, but it would appear that the need for it 
no longer exists. Since those days the automatic brake has been 
introduced, and if a train should at any moment become divided, 
the progress of all portions of it would at once be arrested. 

In concluding this Paper, I desire to tender to the general 
managers, and to my confréres, the electrical engineers, of the 
various railways, who have;so kindly assisted me with information, 
my most hearty and respectful thanks. 


RAILWAY PASSENGER COMMUNICATION, 


Extracts from the Report of the Committee appointed, by the President 
of the Board, of Trade. 


SYSTEMS IN USE ON RAILWAYS IN OTHER COUNTRIES, 


In Austris all fast and express trains are fitted with an electrical com- 
munication (system Rayl). In Hungary the use of corridor carriages is said 
to be nearly universal, and, when these aro fitted with an automatic brake, 
means are provided to enable the passengers to apply it, and thus call the 
attention of the servants in charge of the train, and no further means of 
communication is thought necessary. A system of electrical communication 
was formerly employed. In Belgium a means of communication by the 
application of the Westinghouse brake, similar in principle to that used in 
connection with the vacuum brake by the Great Central and other railways 
in this country, is in force on the State railways. The same arrangement 


In the earliest | 


is used on the principal Italian railways. In France the system to be 
adopted is left to the discretion of the individual companies, some of which 
employ electrical means, generally Prudhomme’s " system, whilst others 
prefer the Westinghouse brake system. In Germany, almost all passenger 
trains are fitted with automatic brakes, and means are provided to enable 
passengers to apply the brake in case of emergency. In Russia and 
Switzerland corridor carriages are generally used, and, when automatic 
brakes are provided, passengers can apply them. In Canada there їз direct 
means of access from one part of a train to another, each carriage being 
connected to the next by a gangway, but acord runs through the train by 
which a signal to stop can be conveyed to the driver. In India various 
means of communication have been tried, but the Indian Government state 
that the only one that has given satisfaction is an electrical method, in- 
vented by the late Mr. G. K. Winter. This system, in which the electric 
connection between the carriages is made by means of the side or safety 
chains, has been in use on the Madras Railway since 1880, and is being 
introduced on the South Indian Railway. 


CONCLUSIONS AS TO EXISTING SYSTEMS, 


Most of the witnesses examined by the Committee agreed that the ordi- 
nary means of communication by means of a cord outside the carriage is 
unsatisfactory, and with these opinions your Committee entirely concur. 
As regards the electrical systems of communication referred to above, the 
Committee had the advantage of making trial of that in use by the 
London, Brighton and South Coast Railway Co., on a train placed at their 
disposal by the company. They found it to work efficiently, whilst the 
company, аз previously mentioned, have no record of its having ever failed. 

Evidence was received by the Committee indicating that the electrical 
methods in use on the South Eastern and London, Chatham and Dover 
Railways had given satisfactory results. The Committee also had an 
opportunity of inspecting an electrical system fitted by the Great Eastern 
Railway Co. to one of their trains, in which the wires are carried along 
the brake pipes, and the coupling of the pipes between two carriages auto- 
matically gives the necessary connection between the wires. This system 
worked satisfactorily when tested, and it has the advantage of obviating 
the necessity for any additional coupling—a point which the Committee 
think will be found of considerable importance to railway companies in 
working their traffic. The Committee are of opinion that all these elec- 
trical systems, though some of them may be capable of improvement, may 
be considered as providing efficient means of communication. 

The London and South Western Railway Co. have been good enough, 
at the request of the Committee, to fit upa train with a somewhat similar 
system, in which the electrical connection between the carriages is made 
by coupling the side chains. The system was invented by the late Mr. 
G. K. Winter, and, as has already been stated, is largely used in India. 
As the train has only recently been fitted with the apparatus, there 
has not been time for a prolonged trial of the system, but, so far as the testa 
have gone, they have, we understand, been satisfactory. The conducting 
surfaces, however, being open to the atmosphere and to dust or snow, are 
not likely, in the opinion of the Committee, to be as efficient as those 
which are placed within the brake coupling. 

It has been suggested that the increasing use of corridor or other 
similar carriages wil do away with the necessity for means of com- 
munication, but the Committee cannot agree with this view, as they are 
of opinion that some method of communicating with the driver and 
guards is as necessary upon corridor as upon other trains, 

Your Committee have carefully considered the second point referred to 
them, viz , whether any system in use or available is so efficient as to make 
its general adoption desirable. The Committee do not think that any one of 
the electrical systems of communication in use at the present time possesses 
such advantages over the others or over the brake system as to justify 
them in recommending it for general adoption. On the other hand, many 
railway companies entertain a strong objection to granting to a passenger 
even a limited control over the brake, and the Committee do not think 
that a system which involves the grant of such a control, however efficient 
it may be, should be preased upon a company against the advice of its 
responsible officers. 


CONDITIONS WHICH A METHOD OF COMMUNICATION SHOULD FULFIL. 


The following are the conditions which it appears to the Committee a 
method of communication should fulfil to be entirely satisfactory :— 

1. It should be one which would lend itself readily to the interchange 
of carriages between different railways. 

2. It should be easily applicable, and should communicate directly with 
the driver as well as with the guards, whilst the means by which it is 
actuated by the passenger should be in a conspicuous position, either in 
the centre or at both ends of the compartment, without affording too great 
a temptation to passengers to tamper with it. 

5. It should be reasonably cheap, as to both initial cost and maintenance. 

4, It should afford an indication outside the carriage of the compart- 
ment from which the communication has been made, and a passenger 
should not be able to replace the means by which the alarm is given. 

5. It should not entail the use of additional couplings to those already 
existing—viz., the screw coupling, the side chains, the automatic brake and 
the heating apparatus (where in use). 

6. It should be capable of being used as a means of communication 
between the driver and guards of a train, as well as between the passengers 
and the driver and guards. 

CoNCLUSIONS. 

On the three points to which the inquiry of the Committee was directed, 
their conclusions may, therefore, be summarised as follows :— 

I. That of the methods of communication at present adopted, the out- 
side cord system should be condemned as inefficient, while the systems in 
which the cord or wire is inside the carriages cannot be regarded as satis- 
factory. The principal electrical systems and the communication by 
means of the brake may, however, be held to be efficient. 
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II, That no one of the electrical systems so far excels the others as to 
enable the Committee to recommend it for general adoption, although they 
prefer the system of communication descrit ed above as experimentally used 
on the Great Eastern Railway. 

III. That the law should be extended so as to require the provision on 
all trains of an efficient. means of communication between passengers and 
the servants in charge of the train, which could also be used as a means of 
communication between the guards and driver. 


DISCUSSION. 


* Mr. W. H. PREECE said that from 1864 to 1868 he had taken as active 
an interest in the application of electricity to the working of trains as he 
had done in any other application of electricity. The system shown in 
Fig. lof the Paper was introduced on the L. and S.W. Railway. It met 
with a great deal of attention, and he read а Paper before the Institution 
of Civil Engineers in 1866. Не had exhibited on that occasion, among 
other things, a model of a method by which the breaking away of a train 
was indicated to the guards and driver. In his system, the coupling was 
fixed on a hook which was worked by a very strong spring. When a 
carriage broke away the hook was brought into contact with a stud which 
set the bells ringi When he wished to show the working of the model 
in the course of his Paper it did not work. He was very much taken 
aback, and had passed the failure off by the very silly excuse that perhaps 
some dust had got on the stud. The reply he had got in the discussion 
was that if mere dust in the Institution of Civil Engineers caused the 
system to fail, what would it do on the actual line where dust was in the 
ascendant. The explanation of this failure was that before the lecture 
commenced, the audience were very anxious to see if they could make the 
alarm go off, and to prevent this, one of his assistants had stuck a small 
piece of paper on the stud. On another occasion the L. and S.W. Railway 
Company had fitted upa train, all the railway officials and interested 
people were invited, and the alarm sounded when it ought not to have 
done so. The explanation was this. In each guard’s van he had placed a 
lineman to see that everything was working, but in the front van the line- 
man thought the bell did not ring well enough so he put a second battery 
on which, of course, disturbed the balance of the batteries, and the bells 
rang. 

* Mr. W. LEONARD corrected one or two errors on the part of Mr. 
Langdon in his description of the apparatus on the South Eastern Railway. 
Mr. Langdon had stated that the arrangement illustrated in Fig. 2 was 
inaugurated by Mr. C. V. Walker, but this was not correct, as the system 
in question was his (Mr. Leonard’s) own invention, Further Mr. Langdon 
stated that a three-way switch had to be provided in each guard's van, and 
tbat the guard had to arrange the switch of his van according to the posi- 
tion the van occupied in the train. This was not so. Referring to Fig. 2, 
it would be seen that in No. 1 position the van apparatus was disconnected, 
No. 2 was for testing the circuit, and No. 3 the normal working position. 
All the guard bad to do was to turn the handle from an upward to 
a downward position or rice versa. The switch was not a necessity, 
but it was an advantage under certain conditions. If a train had been put 
back in the sidings and the commutator was pulled by anyone accidentally 
or mischievously, and not restored, the batteries would be run down. The 
switches were turned up when the train was put into a siding and the 
batteries thrown out of use. Sometimes, also, there might be five or віх 
vans on & train, and it was not necessary to have the batteries connected In 
all of them. In 1888 a different system was brought into use on the 
S.E. Railway, wbich Mr. Langdon had described as having but one 
indicator to а carriage, but he had not described the other portion of that 
system. It had one contact and one indicator, although there might be 
six or seven compartments, and each compartment had a means of 
bringing the communication into operation. However, the officials, after 
being accustomed to an indicator to each compartment, did not like 
having only one indicator for the whole carriage, as it sometimes 
‘caused delay. All the engines on the S.E. Railway are fitted with a 
battery, and the bell is placed on the tender. It was formerly placed over 
the firebox of the engine, involving a special connection from the tender 
to the engine, which was difficult to restore when out of order. His 
predecessor had used an outside brass disc on the carriage, but it had 
been found impossible to prevent these being stolen. After a time Mr. 
Walker had replaced the metal disc by one of wood. With regard to the 
rail return, he bad never experienced any difficulty on the trains when 
they were running, but there certainly had been difficulties in the stations. 
With regard to the wire connection, he had used for many years the best 
electric light wire, Vulc, LR. braided No. 18 copper, in place of 18/7 G.P. 
The coupling used on the S.E. Railway was but a solitary relic of the 
system which Mr. Walker introduced. In the form in which his pre- 
decessor had used it it had been a small iron strand of wire and an iron 
bow or coupling. Finding this depreciated very rapidly, he had introduced 
& copper strand and the same form of coupling, but in copper. It had been 
in use for some 20 years on the S.E. Railway. Several other companies had 
apparently adopted it. If & new form of coupler had to be introduced 
he thought the combined form invented by Mr. Hollins would be found 
the most useful. 

* Mr. W. H. WINTER was very glad that Mr. Langdon condemned 
the use of the rails for the “return,” and also that he deprecated the 
use of the vacuum brake. No mention had been made of his late 
brother's system, which had been used on the Madras railways since 
January 1, 1879. Side chains were used, and these had been submitted 
to every test imaginable. They had been covered with tar, the iron 
hooks had been heated to red heat and plunged into tar, but. the 
apparatus had never once failed. They had even thrown dust and ashes 
over the tar, but it had been impossible to break the connection. They 
ran about two million train miles per annum on the Madras railways with 
this system in use, and it was used by the rear guard in all cases to start 


‘criticised the nomenclature used by railway electricians, 


the trains, and if the train had to run through a station, unless the driver 
got the signal that all was well, he would stop the train. The great thing 
with it was that it involved no extra work on the part of the staff. It 
was very economical in application. It required no additional coupling, 
but he gathered from the last paragraph in the paper that an independent 
coupling was recommended. 

* Mr. WOLFF (Midland Railway Locomotive Department) referred to the 
locomotive indicator. On the Midland they used whistles for the cord 
communication and it seemed objectionable, if it could be avoided, to 
introduce & bell and a battery on the engine. Such an arrangement, he 
thought, as that shown in Fig. 14, with an indicator placed in the engine 
in parallel with the guards' van bell would be the sort of thing to meet 
the requirements. Its resistance would not enter into the question 
because, directly it was released, the magnet would be short circuited and 
the guards' van bell would work as if the indicator was not there. Putin 
& spring instead of a weight and couple the other end to the cock of the 
whistle. Could Mr. Langdon tell them if anything of this sort had been 
attempted ? Another point which had not had much stress laid on it was 
the nature of the handle in the compartments. 

* Prof. SILVANUS P. THOMPSON handed Mr. Langdon a specification 
of & patent dated 1852, taken out by John Mirand, the inventor of the 
trembling bell. At the end of the specification was a description of a 
communication through a railway train, requiring three wires from the 
head of the train to the guards' van at theend. Continuing, Prof. piger 

y 
they call a short-circuiting switch a commutator !—a name used iu every 
other branch of electrical engineering for something totally different. 
Then there was the expression “open return.” The word “open” applied 
in any other branch of the profession to a circuit simply meant that there 
was no circuit at all. In the Paper it was used to mean uninsulated. 

* Mr. W. E. LANGDON, in bis reply, regretted that there were not 
more railway men present to take pert in the discussion. Mr. Preece's 
remarks thorougbly illustrated the importance of a proper balance being 
maintained between the batteries, With reference to Mr. Leonard's 
remarks with respect to the use of the switch when the trains were 
standing in the sidings, there was no doubt that a disconnecting switch 
would save the battery. As to the question of an indicator to each 
carriage, the companies would consider the cost and balance that with 
the guards trouble in looking for the cause of the alarm. He thought 
that a rail return was on all counts unsatisfactory. Mr. Winter had 
spoken of the success of his brother's system on the Madras railway. 
The side chains were very heavy and the links would no doubt fit well 
together, but he failed to understand how the current could pass through 
& connection which had been well tarred over and in addition to that well 
sanded. Mr. Wolff would find some difficulty in applying the instrument 
in Fig. 14 to a locomotive. A locomotive engine was not the best 
place on which to put any electrical apparatus and what they did 
put there should be as atrong and have as few parts as possible. He was 
indebted to Prof. Thompeon for drawing his attention to Mr. Mirand's 
patent of 1852. It certainly was a very extraordinary patent. He had 
known nothing about it until that evening. He had heard and read the 
word commutator applied for years to instruments for which he had used it. 
A hearty vote of thanks was accorded Mr. Langdon at the conclusion of 
the discussion. | 


LEGAL INTELLIGENCE. 
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Stegmann у. O’Connor. 

On Saturday, in the Queen’s Bench, Mr. Justice Bruce and Mr. Justice 
Ridley delivered judgment in tbis case. Particulars appeared in The 
Electrician of Jan. 20 and 27. Their Lordships now gave judgment 
affirming the decision of the Official Referee, and dismissed the appeal, 
with costs, 


At the South-Western (London) Police Court Mr. Lane, Q.C., heard a 
summons against the County of London and Brush Provincial Electric 
Lighting Company for opening up the pavement of Trinity-road, Wanda- 
worth, without having previously given notice in writing to the Battersea 
Vestry. The evidence given showed that the company’s workmen opened 
the pavement in the dead of night, put their main down, and“ made good.“ 
The Vestry applied to the High Court for a mandamus to compel the com- 
pany to remove the main, and Mr. Justice Jeune granted the application, 
but his decision was reversed on appeal. The Vestry contended that, 
although the injunction was refused, the learned judge characterised the 
action of the company as a high-handed proceeding. Mr. Sidney Morse, 
for the company, admitted the allegation, but stated that Lord Justice 
Vaughan Williams considered the Vestry had acted unreasonably, as there 
bad been little interference with tbeir rights once the road was laid open. 
Mr. Lane thought the company wanted to take effective possession with 
utter disregard as to the legal question involved, and imposed a penalty of 
£2, with £2. 2s. costs. 


BOOKS RECEIVED. 


Electro-Technical Dictionaries, Nos. 2 and 3. French-Dutch and 
German-Dutch. Edited by G. C. J. Verkerk and G. J. Van de 
Well. (Amsterdam : Scheltema and Holkema). Price 30 cents. each. 

** Transactions of the American Institute of Electrical Engineers." 
No. 12. Vol. XV. (New York: Published by the Institute.) 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions сат be obtained of the Booksellers 
or direct from the Publishing Offccs, 1, 2 and 8, Salisbury. court, Fleet- 


street, London 
NOW READY. 


© ELZ0TRIOAL TESTING тов TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M.LE.E. The sore of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
prenenson of the theory of testing as applied to electrical lines in general. 

e Author popes that, besides Tel ph and Telephone Engineers, it 

may, perhaps, 80 prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very full 
investigated, including the different ores. in which the various meth 
are кое! by the presence of a second fault or of general leakage. —Zztract 
from Preface. Demy 8vo, fully illustrated. 10s. 6d., poet free; abroad 11s. 

25 STUDENTS’ Gum TO SUBMARINE CABLE TzsTING."—A new work 
by Messrs. Н. К. C. Fisher and J. О, Н. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 8d. This work is intended to serve asa 
guide to operators alread in the telegraph service, and to those who desire 
to enter that service, e t cable companies now insist that their 
operators and 5 8 et certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 


„Sonam CaBLs-LAYING AND RmPAIRING."—By Н. D. Wilkinsoo, 
M. I. E. E., &0., fully illustrated: price 12s. ба. 


„% PRHACOTIOAL NOTES FOR OAL 
Kennelly and Н. D. Wilkinson. Price 68. 6d., post free. 


G Dr. G. Gore. Third Edition. Price 3s., 


E a 0 . SPAOB WITHOUT WiRES 
Y ELzoTBI0 WAvES."— . О. J. with many original illustra- 
tions. Enlarged Edition, Lu net, 2s. 9d. post free. 4 
ELI ro Morva Pow,“ by Albion T. Snell, contains the 
latest information respecting the application of electric en to mini 
= general power oe поп х in * the lf has had 
h experience, The is w on and contai 
390 illustrations, Price 10s. 6d., DOR. [roo 3a 3 e T 


'* LABORATORY NOTES AND Fonus."—With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. ese have been pre by 
Dr. J. A. Fleming, and will be found of t servioe to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 38. 6d. per 
dozen net; in sete of any three, 18. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5a. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. пев; ог in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. 5 
Laboratory Notes and Forms.” These cheaper Forms have prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Ё 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with lees space for tabulated records, are issued at half 
the price of the original set. 


ie INCANDESCENT LAMP AND ITS MANUFACTURE.”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, a 


% TuE Steam ENGINB INDICATOR AND INDICATOR DraGRaMs.”—Edived 
and enlarged by W. Worby Beaumont. Price 8a. 6d., post free, 


«Тнв ART or ELEOTROLYTIO SEPARATION OF MRTALS.”—A second issue 


of Dr. Gore's book is now ready, price 108. 6d., post free. 


“Tus MANUFAOTUEB or ELEOTRIO ант CARBONS."— A Practical 


Guide to the establishment of a Oarbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. i 


‘Tus BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH, 1396-97.’ 
A valuable, up-to-date n Being an attempt to classify the 
чегә гелів to ation чог Ви work сопзаша e о general 

в well as special information bearing upon the whole subject of electrical 
discharge research. Prio ба. post free; ab 5a. 3d. 

% LocALIBATION OF FaurTS IN ELaorrio LiaHT Marws."—By Е. C. 
Raphael. Price 5s., post free; abroad, ба. 6d. Prospectus on application. 

“ELECTRICAL ENGINEEBING FORMULA,” а pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 3а. A 
fiue large paper edition with wide margins for notes can also be supplied. 
Price 12s. 6d. ; post free, 13s. ; abroad, 18s. 6d. New Edition in the press. 


' TAB ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 13s. 6d., post free. 
Vol. II., price 128. 6d. post free, is also ready. 


' ELmorRIO LAMPS AND ELzorBRIO LiGHTING," by Prof. J. A. Fleming, 
M.A., D.So., F.R.S., is handsomely bound, and of original illustra- 
tions, designs, initials, &a. Price 7s. 6d., post free. | 

‘Tas ELEOTBICIAN" Paimens.—In Two Volumes. Vol. I 


„ Th Д 
Vol. II., Practice. Price, stout т cover, 2». 3d. eac t free ; ol th 
8s. 9d. Single Primers, 8d. cach. coat free. x dde 


"—By Messrs. A. E. 


% ARMATURE WINDINGS OP ELzOTRIO MaoHINES."—By Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
V Ашер ав шошо кюе а 
working on esign. Large pages, -page 
illustrations and 65 full-page tables, 30s., post Ha ды 

‘THs POTENTIOMETER AND ITs ADJUNOTS": A Universal S of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Price 6s. 
post free; abroad, ба. 6d. Digest post free. 


“The Electrician " Electrical Trades’ Directory and Hand- 
book for 1899.—The ** Big Blue Book" for 1899 із Now Reapy. 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &o., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume will contain, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways, finally corrected to Feb. 9, 1899. The 
price of the Directory and Handbook remains the вате —103., post 
free 10s. 9d.; abroad, post free, 12s. (United States 133. 6d.) 


TENDERS INVITED. 


As announced in an advertisement, the Dundee Gas Commis- 
sioners invite tenders for the supply and erection of four Lancashire 
boilers, two 450 н.р. steam engines and dyuamos and one 700 n.r. 
Steam engine and dynamo. Specifications, &o., can be obtained 
from the city electrical engineer (Mr. Walter H. Tittensor), Dudhope 
Crescent-road, Dundee, and tenders must be sent to the town clerk 

Sir Thos. Thornton), City Chambers, Dundee, not later than 
rch 15. 


The committee of the Stockport Sunday School require tenders 
for the eleotric lighting of their premises. Some particulars are 
given in an advertisement, and applications for permission to view 
пе кош should be made to the secretary not later than 

arch 24. 


The Brighton Corporation require tenders for the supply and 
erection of a 20-ton travelling crane at the electricity genera'ing 
station, North-road. Further particulars are given in an advertise- 
ment, and tenders must be sent to the town clerk (Mr. F. J. Till- 
atone), Town Hall, Brighton, before 10 a.m. of Monday, March 6. 


The Vestry of Hammersmith (London) invite tenders for the 
supply and erection of three water-tube boilers, two 1,000 H. p. slow- 
engines, coupled direct to two 600 kilowatt alternators, 
underground feeders and cast-iron pipes. Specifications, &c., may 
be obtained at the office of the Vestry clerk (Mr. W. P. Cockburn), 
Town Hall, Hammersmith, after 27th inst. Specifications and 
drawings may also be seen at (but not obtained from) the office of 
Мт. A. Н. Preece, 39, Victoria-street, London, S.W. Tenders 
must be delivered at the Town Hall, Hammersmith, before 5 p.m. 
on Wednesday, March 15. 


The Electric committee of the County Borough of Belfast invite 
tenders for the aupply and erection of switchboard extension. 
Specifications, &c., may be obtained from the city electrical engi- 
neer (Mr. Victor A. Н. McCowen). Further particulars are given 
in an advertisement, and tenders must be lodged at the office of 
the town clerk (Sir Samuel Black) by noon of March 106. 


The Guardians of Poplar (London) Union require tenders for 
the supply and erection of plant, and for the carrying out of certain 
works in connection with their new electricity supply works. All 
particulars of this contract can be obtained of Mr. F. J. Warden- 
Stevens, consulting engineer to the Guardians, Connaught- 
mansions, 34, Victoria-street, Westminster, London, S. W. 

The Edinburgh Town Council invite tenders for condensing 
plant, with water-cooling tower, feed-water tanks and filters, for 
their Macdonald-road electric lighting station. Tenders to Town 
Clerk (Mr. Thomas Hunter, W.S.), by March 6. 

The Edinburgh Town Council also invite tenders for installing 
the electrio light at Tolleross Tramway Power Station. "Tenders 
to Town Clerk by March 6. 


The Edinburgh Town Council invite tenders for the supply of 
Steam, exhaust, feed and drain pipes, feed pumps and tanks for 


their Macdonald-road electricity station. Tenders to Town Clerk, 
by 27th inst. 


The Lighting committee of the Cunterbury Corporation require 
tenders for the supply and erection of :—(a) Boiler-house plant, (b) 
engine-house plant, (c) extension of switchboard, (d) extensions to 
mains. Tenders to town clerk (Mr. Henry Fielding), by March 14. 
The Hereford Town Council invite tenders for the erection and 
completion of the electricity station buildings. Tenders to chair- 
man of Electric Lighting committee by March 13. 7 

Tenders are rogaine for the covering of sundry steam and feed 
water pipes at the Cardiff electricity works. ‘Tenders to town 


' clerk by March 2, 


622 


THE ELECTRICIAN, FEBRUARY 24, 1899. 


Stockport Corporation require tenders for two 140-kilowatt shunt- 
wound dynamos. Tenders to chairman, Gas and Electricity Com- 
mittee, by March 9. 

The Electricity committee of the Huddersfield Corporation invites 
tenders for mechanical coking stokers, and also for a complete 
switchboard. Tenders to Mr. F. C. Lloyd, Town Hall, Hudders- 
field, by Monday, 27th inst, 

The Board of Police of Greenock invite tenders for the supply and 
erection of boiler house plant, overhead travelling crane and engine 
house plant. Tenders to Mr. G. MacCulloch, Municipal Buildings, 
Greenock, by March 3. 


The Harwich Corporation invite offers for the transfer of their pro- 
visional order. Tenders by May 17 to town clerk. 


The Electricity Supply committee of the city of Gloucester 
require tenders for jet condensers and air pumps, cast-iron con- 
densing water pipes, and steam, exhaust and feed pipes, &c. 
Tenders to Guildhall, Gloucester, by 28th inst.. 


The Shoreditch (London) Vestry require tenders for stores for 
one year from March 26th, including electric cables and sündries, 
engineers’ stores, ironmongery, tools, wiring and fitting materials, &е. 
Tenders to Dr. H. Mansfield Robinson, Town Hall, Old-street, E.C., 
before 3 p.m. 28th inst. 


The Oldham Corporation invite tenders for two boilers. Tenders 
to the Water Office, Oldham, by 28th inst. 


The Lewes Corporation invite offers for the erection of electricity 
supply works. Tenders to town clerk by noon March 24. 


The Great Northern Railway Co. (Ireland) require tendera for 
the erection of an electric power station at Amiens-street, Dublin. 
Tenders to secretary by March 13. 


Tenders are invited for the construction of a tramway in Thorn- 


ton, N.B. Tenders to the clerk to Kirkcaldy Council, 220, High- 
street, Kirkcaldy, by March 4. 


The Municipality of Betanzos (Spain) invite tenders for the con- 
cession for the electric lighting of the town. Tenders by March 10. 


The Dirección General de;Ubras Publicas, Madrid, invite tenders 
until April 3 for the concession for the construction of an electric 
tramway in Madrid. 


TENDERS RECEIVED AND ACCEPTED. 


The Ealing District Council have accepted the tender of Messrs. 
Siemens Bros. and Co. for the supply of two 450 в.н.р. Siemens 
. alternators, with Belliss engines, for £6,786. 


The Islington (London) Vestry have accepted the tender of 
Messrs. Patman and Fotheringham for the extension of the elec- 
tricity station buildings, Eden Grove, at £20,951. 


The following tenders have been received by the Buxton District 
Council for the supply of feeders, mains, and arc light leads: — 
Callender Co. (accepted), W. T. Henley's Telegraph Works Co., 
British Insulated Wire Co., Western Electric Co., Siemens Bros. 
and Co., and W. J. Glover and Со. 


The Wimbledon District Council have accepted the tender of 
Cowans Limited for additional switchboards at the electricity 
station st, £212; also Messrs. Aston's tender of £464. 10s. for 
ironwork at the tipping platform. 


. The Highways committee of the London County Council have 
received the following tenders in connection with the lighting of 
the Victoria Embankment and Westminster Bridge :— 


McClure & Whitfield{accepted) £3,726 | Electric Construction Co. . £5,535 
Electrical Co. .................. ; Crompton and Co 4,949 
Safety Concentric Wiring Co. 5,625 | Mather and Plate 4,600 
| For the Supply of Gas Engines, dc. 
J. E. H. Andrew and Co. Crossley Bros ANA 22, 500 
(accepted) ЖОККО cur EE £1,900 | Safety Concentric Wiring Co. 2,260 
J ] Taylor and Sons ............ 5,457 | Premier Gas Engine Co. 2,260 
Fielding and Platt 2,518 | Campbell Gas Engine Co. ... 2,176 


The following tenders have been accepted by the Lynn Town 
Council :— 


Siemens Bros, and Co., 22 arc lamps and 225 pairs of 16 c. p. 
incandescents 


VVV 1 
J. and A. Laws, lamp posts а. 827 0 0 
J. E. Spagnoletti and Crookes, wiring public buildings ...... 480 15 6 


The following tenders have been accepted by the Glasgow Elec- 


tricity committee for the supply of plant for Port Dundas and 
Pollakshaws-road electricity stations :— 


Mavor and Coulson, two 200 н.р. engines and dynamos, with 


spare armature . . je EUM а ido £2,629 
Mirrlees, Watson and Yaryan Co., onc 400 н.р. engine and dynamo i 

and а spare armature ... ...........,................................... 2,565 
Crompton and Co., one 400 н.р. engine and dynamo, and @ spare 

armature, for one of the 200 н.р. 4дупашоз.......................... 2,601 
Crompton and Co., two 1,100 н.р. engines and dynamos ........... 14,780 
British Thomson-Houston Co, two 1,100 н.р. engines and 

dynRIDOS: жазылаары veda РЕНО ects ары E pun . 14,278 


The tender of the Electric Construction Co. has been accepted by 
the Shoreditch (London) Vestry for the supply of a booster at £399. 


The Hastings Town Council have accepted the tender of 
G. E. Belliss and Co. for the supply of a steam engine at £1,385, 
and of the Brush Company for a 200-kilowatt Mordey- Victoria 
alternator at £1,280. 


APPOINTMENTS VACANT AND FILLED. 


There is a vacancy for an assistant in the Physics and Electrical 
Engineering Department of the Blackburn Municipal Technical 
School. Salary £110 per annum. Applications to the secretary 
(Mr. A. W. King), by March 13. See advt. | 


The Manchester School Board require a science teacher. Salary 
£170. Applications by 25th inst. to the clerk, Deansgate, Manchester. 


The Wigan Corporation require a draughtsman for their electricity 
department. Salary £3 per week. Applications to town clerk by 
27th inst. 


The Fulham (London) Vestry require a clerk of works to super- 
vise the erection of electricity station buildings. Salary £3. 3s. per 
week. Application to clerk by 25th inst. 


BUSINESS NOTICES. 


Messrs. Wm. Jas. Glover and Co., St. Helens and Warrington, 
have decided to eatablish a department for the manufacture of elec- 
tric wires and cables. The firm propose to pot dowa patent 
machinery designed by Mr. С. E. Heyl.Dia. 


The National Free Wiring Co. have opened a branch establish- 
ment at Redditch, and a contract has been entered into between 
the company and the Tunbridge Wells Corporation. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
Claims against the New Motive Power Syndicate are to be sent 
in by March 31 to the liquidator (Mr. J. W. Roberts), 18, Eldon- 
street, London, E.C. 


A meeting of the Electric Teust (Limited), in voluntary liquida- 
tion, will be held at the offices of Mr. E. R. Robson, 9, Bridge- 
street, Westminster, S. W., on March 20, to receive an account of 
the winding-up. Mr. F. Cross is liquidator. 


An order has been made continuing the voluntary liquidation of 
J. H. Pickup and Co. (Limited), electrical and general engineers. 


Agency.— We аге asked to announce that the English Industrials 
(Limited), of 55, Market-street, Manchester, have been appointed 
sole representatives for this country of Messrs. Ganz and Oo., of 
Budapest. 'The Ganz patent plant is to be manufactured in this 
country. Mr. G. E. Heyl-Dia is at present acting as consulting 
engineer to the Ganz department of the English Industrials 
(Limited), and the manufacture of the plant is to be oarried out by 
Messrs. W. R. Renshaw & Co., of Stoke-on-Trent. When financial 
arrangements are completed, Mr. James Swinburne will act as 
consulting engineer, and the services of Mr. Blathy in this con- 
nection will also be available. 


For Sale.—As announced in an advertisement Messrs. Fuller, 
Horsey, Sons and Cassell have been instructed by the receiver for 
the debenture holders (pursuant to order ої Mr. Justice Wright) 
to sell by tender in one lot the valuable leasehold engineering 
works, lately occupied by the London Stamping Co. (Limited), and 
known as the: Castle, Barnsbury-street, Islington, London, N 
The plant and machinery are practically new and the works may be 
viewed by order. Particulars, with forms of tender, may be had 
of the receiver 155 Robertson Lawson), 34, Old Broad-street, 
E. C., Messrs. Dale, Newman and Hood, solicitors, 75 and 76, Corn- 
hill, E. C., and of the auctioneers, 11, Billiter-square, E C. Ten- 
ders must be sent before noon of Thursday, March 23, to the 
registrar of companies (winding up), Bankruptey- buildings, Carey- 
street, London, W. C. 

Plant for Sale. — The Southport Corporation have for sale some 
electric lighting plant, particulars of which are set out in an adver- 
tisement. The plant may be inspected at the electricity works by 
arrangement with the engineer (Mr. C. D. Taite). Offers must 
reach the town clerk (Dr. J. D. Williams) by Tuesday, March 21. 

The Brighton Corporation have for disposal by tender a quantity 
of pure electrical copper, old cast-iron fire bars, straight and tee cable 
joint boxes, and a few street disconnecting boxes. Tenders have 
to be sent in to Mr. F. J. Tillstone, town clerk, Town Hal), 
Brighton, by 10 a.m. of March 6. 

Mr. A. J. Mather, Bowling Iron Works, Bradford, has for 
disposal a complete electric welding plant. See advertisement. 

Electric Refrigerating Plant.—Messrs. Lyon and Crosbie, 
referring to our comments of the 10th inst. respecting the intro- 
duction of electric refrigerating plant in America and its effec: 
upon the day-load of supply stations, write that the result of 
experiments made for some time past has been the completion of a 
machine which is now working satisfactorily, current being taken 
from the Glasgow Corporation mains at 200 volts. These machines, 
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which are said to be suitable for small or large refrigerating instal- 
lations, are likely to be shortly placed on the market to work on 
any voltage with either alternating or continuous current. 


Exhibition.—We would call particular attention to a notification 
in our advertisement pages of the exhibition of electrical appliances 
to be held in connection with the Building Trades’ Exhibition at 
set Lo» Agricultural Hall, Islington, London, N., from April 26 
to May 6. 


Electric Launches.—Messrs. Laing, Wharton and Down, of 
82a, New Bond-street, London, W., notify that they are now іп a 
position to offer electric launches for river or sea. This firm repre- 
sent the Vril Launches (Limited) for the sale of these boats both 
for home and export. We are informed that orders have been 
executed for the Imperial Russian Ministry of Marine for three 
boats which have given every satisfaction, The last of these boats, 
32ft. in length, ran for five hours at full 7 knots, and alternatively 
for over 15 hours at 54 knots. The Vril system for electric launches 
includes the entire equipment of the boat and the company's works 
eituate in Brading Harbour are said to be fitted with every require- 
ment for boat building of all sizes. Up to March 1 next one of 
these launches will be on show at stand No 23 at the Yachting 
Exhibition, Royal Aquarium, Westminster, London. 


Book Catalogue.—Messrs. Whittaker and Co., publishers, 2, 
White Hart-street, London, E.C., have just issued a catalogue of 
electrical works for 1899. 


Exports of Electrical Apparatus and Material. —The followin 
list gives official partioulars of the exporta of British manufacture 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instrumenta 
or machines, which are not separately specified) from Feb. 15 to 
Feb. 21, with the ports of destination :— 

Argentina—Buenos Ayres, £438. <Australasia—Adelaide, £104 ; Bris- 
bane, £2,272 (including £1,976 telegraph material); Fremantle, £3544 ; 
Melbourne, £3,916 ; Newcastle, £8; Otago, £250; Perth, £200 (tele- 
graph material); Sydney, £1,443 (including £159 telegraph material) ; 
Wellington, £613. Belgium—Brussels, £30; Ostend, £19. Brazil—Rio 
Janeiro, £718 (telegraph material). Ceylon—Colombo, £121. China— 
Shanghai, £26 ; Tientsin, £258 (telegraph material). Denmark—Copen- 
hagen, £330. Egypt—Suakim, £30 (telegraph material). Germany—Ham- 
burg, £100. Holland—Amsterdam, £25; Rotterdam, £18 (telegraph 
material) Hong Kong—£251. India—Bombay, £132; Calcutta, £249 ; 
Madras, £55. Malta—£169. North Atlantic—£4,000 (telegraph cable). 
Portugal—Beira, £65. South Africa—Cape Town, £18,789 (including 
£18,480 telegraph cable) ; Delagoa Bay, £233 ; Durban, £2,173 (including 
£282 telegraph material); East London, £45; Port Elizabeth, £15. 
Spain—Bilbao, £50. Straits Settlements—Singapore, £122 (telegraph 
material) Siweden—Stockholm, £69 (telegraph material) Uruguay— 
Monte Video, £148 (telegraph cable). Total £37,508, against £48,584 in 
the corresponding week last year (Feb. 16 to Feb. 22). - 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen —The borough electrical engineer (Mr. J. A. Bell) 
and the borough surveyor have reported on the equipment 
of the Woodside route on the overhead trolley system. This 
will necessitate a reconstruction of a part of the line, at a cost of 
£13,271. 15s., while the electrical equipment will cost £10,335, 
eight new cars £4,800, and other materials and alterations bring 
the total up to £33,300. The report has been approved by the 
Tramways committee, who have instructed the electrical engineer 
and burgh surveyor to prepare specifications so as to have the line 
in working order promptly. 

Asylum Lighting.—Electric lighting is to be adopted at the 
Richmond Lunatic Asylum, Dublin. The cost of the scheme must 
not exceed £3,000. 


Barnes.—The District Council have received proposals from 
two companies for a transfer of the Barnes provisional order and a 
report upon the relative advantages of the offers is to be obtained 
from an electrical expert. 

Battersea (London).—The County of London Company have 
not yet, it appears, heard the last of that ‘‘lawless Sunday." The 
Finance committee of the Vestry recommended, and the Battersea 
Vestry have decided, to serve a notice upon the company requiring 
the company to take up and remove the mains in Trinity-street 
within 24 hours, and to restore the pavement to its former condition. 


Belfast.—The Electric committee recommend the revision of 
the tariff for electric current for private lighting by reducing the 
period of maximum demand from one and a half hours to one hour 
per day. 

Bermondsey (London, 8.E.).—The Thames Conservancy Com- 
missioners have withdrawn their opposition to the application of 
the Bermondsey Vestry for an electric lighting order. The grant- 
ing of the order is now opposed by the County of London and 
Brush Provincial Co. and the London Electric Supply Corporation. 


The Vestry are petitioning against the County of London Co.’s bill 
in Parliament. 


Birmingham.—The Estates committee recommend the City 
Council to substitute electric for gas lighting at the Council House. 
The present gas fittings are to be adapted for electric lighting. 


Blackpool.—Correction.—The note appearing in our last issue 
referring to the arrangement made by the Blackpool Corporation 
with Mr. Robert C. Quin, borough electrical engineer and tramway 
engineer, was partly inaccurate. The limitation was there stated 
to be two days per month for Mr. Quin's private practice, but we 
now learn that no such limitation forms part of the agreement. 


Brighton.—The Town Council have decided to increase the pres- 
sure of supply from 115 to 230 volts in certain additional districts. 


Broadstairs.—The Isle of Thanet (Electric) Light Railway Co. 
have offered to supply electrio current for public and private light- 
ing on the same terms as those arranged with the Margate Cor- 
poration. The maximum charge for current will be 6d. per unit. 


Chelsea (London).—The surveyor (Mr. T. W. E. Higgens) and 
the medical officer of health (Dr. Louis C. Parkes) have presented 
their report on the alleged nuisance caused by the works of the 
Chelsea Electricity Supply Co. in Alpha-place and Manor-street. 
The report states that the Chelsea Company are now in a different 
position to any other electrica] compeny as regards proceedings for 
nuisance. Since their 1898 act they appear to be free from an 
indictment for nuisance and from an injunction, provided that 
they are not guilty of negligence in carrying on their works, 
and as the company are under statutory obligations to supply 
light and power to the inhabitants of Chelsea, the Courts would 
probably require very strong evidence before they would interfere. 
As regards the alleged vibration and its effects upon the adjoining 
property, Mr. Higgens and Dr. Parkes state that, so far as their 
personal observations are concerned, they have been unable to 
discover any vibration which could reasonably be termed annoy- 
ance ; but on comparing statements made by residents, they found 
persons living in houses within a few yards of one another making 
directly contradictory statements as to the existence of vibration 
on a particular evening; even people in the same house disagreeing 
as to particular instances. Messrs. Higgens and Parkes are finally 
of opinion that at present they have not sufficient evidence of 
nuisance caused by vibration to justify them in engaging technical 
assistance to examine the construction of the Chelsea company’s 
station, supposing that the company would consent to such a pro- 
ceeding. In reply to a request to allow an expert to examine their 
premises, should it be necessary, the company replied, ‘‘ that in 
view of the formal inspection that was held last year by experts 
under the Order of the Court, and also of the exhaustive 
inquiry by Select Committees of both Houses of Parliament 
into the question of alleged nuisance caused by vibration, 
&о., and of the various decisions that no nuisance existed, the 
directors did not feel justified in re-opening the question.’ 


As to the alleged noise, the report states that during their investiga- 


tions, Messrs. Higgens and Parkes had not found any inconvenience 
to arise from any noise caused in working the station, neither had 
they found that the steam or the smoke issuing from the chim 
neys caused any nuisance to the surrounding neighbourhood. 
Complaints had been made of fine grit escaping from the chim- 
ney and being deposited on the roofs, doorsteps, and streets in the 
vicinity of the station. The investigators had themselves observed 
the grit, and felt sure that on some occasions it was permitted to 
escape. This would, no doubt, be obviated by more careful 
stoking, and regulation of the draft to the furnaces. 


Cork.—The Judicial committee of the Irish Privy Council have 
authorised the Cork Electric Tramway Со. to extend their tram- 
way system to Ballintemple. 


Covent Garden Theatre.—Mr. Edwin О. Sachs gives the fol- 
lowing particulars of the electric lighting to be carried out at Covent 
Garden Theatre :—The entire stage and its appurtenances will be 
electrically lighted. Current will be taken from two stations to 
meet the exigency of any failure to the supply, and hence two 
distinct systems of wiring are being run. Four sets of different 
coloured lights will be used throughout—white, red, blue and amber. 
Numerous combinations will thus be possible. The installation 
will be the largest in the metropolis, 2,880 lamps being used on 
the stage proper. 

Doncaster.—An inquiry was held here on Tuesday into the 
application of the Corporation. to borrow £30,000 for electric 
lighting purposes. The application was supported hy the town 
clerk, who gave the usual details of the rateable value, borrowing 
powers, &., of the Corporation. Technical details were submitted 
by the consulting engineer (Mr. J. N. Shoolbred). The estimate 
for the station, including £0,000 for buildings, was £20,000 ; the 
distributing mains and street work, £10,000 ; generating plant, 
£15,000, the latter sum to include £2,200 for boilers, £3,000 for 
small engines and dynamo, £3,800 for two larger steam engines, 
£2,000 for condensing pumps, £300 for overhead travellers, £1,500 
for electrical instruments, and £2,200 for storage batteries. There 
was no opposition. 
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Eastbourne.—At an informal meeting of the Eastbourne Elec- 
tric Light Co. on Saturday last, it was decided to decline the Town 
Council’s offer of £83,413 for the purchase of the company’s under- 
taking. | | | 

Electric Light at the Vatican.—A Reuter’s telegram states 
that the installation of the electric light in the Vatican was inau- 
gurated on Monday last, and comprises 6,000 16 c.p. lamps. 

Electric Lighting Trunk Mains.—The Electric Lighting com- 
mittee of the Paddington (London) Vestry, having taken the 
opinion of counsel, have recommended the Vestry to oppose the 
application of the Metropolitan Electric Supply Co. to lay down 
trunk mains through the Paddington district, on the ground that, 
by the laying of these mains, complications would be introduced 
should the Vestry decide to purchase the company's Paddington 
works and undertaking. The solicitor to the Vestry, at its last 
meeting, stated his opinion that the company had no powers to 
lay down these trunk mains for outside supply through the streets 
of the parish without the consent of the Vestry, and this view had 
been strongly confirmed by counsel to whom the question had 
been submitted. The Vestry approved the committee's recom- 
mendation. 


Hampstead (London).— The receipts of the electricity depart- 
ment for the quarter ending December was £8,312. 128. 8d., com- 
pared with £5,892. 7s. 11d., for corresponding quarter in 1897. 


Hastings.—The Town Council has not been long in possession 
of the electricity works before extensions of the plant and mains 
have become necessary. The borough electrical engineer (Mr. 
Leonard Andrews) recently prepared reports, in which he advo- 
cated various extensions, at ӯ total cost of £32,768, viz., £22,184 for 
new plant and machinery, extensions to buildings, changing system 
of distribution to the transformer sub-station system (во as to give 
a 200-volt supply), and extensions of the mains to the Marine 
Parade and Blacklands, and £10,584 for extending the mains in 
other parts of the town. Owing to the space at the Earl-street 
works being very limited, it was recommended that no more 100 
kilowatt sets of plant be put in, but by using direct-coupled plant 
it was possible to get two 200-kilowatt sets in practically the 
space at present occupied by each of the 100-kilowatt sets. Direct- 
driven Brush-Belliss units were recommended. Mr. Andrews 
also advised that steps should be taken to stimulate the demand 
for current һу, entering into arrangements with the National 
Electric Free Wiring Co. for the wiring of consumers’ premises, 
and that the charges for current should bereduced. The report 
was submitted to Prof. Kennedy, who practically endorsed Mr. 
Andrews’ proposals, The Electric Lighting committee’s minutes, 
recommending the adoption of the extension scheme, were presented 
at the meeting of the Town Council, on Friday, when Dr. C. H. 
Allfrey (chairman of the committee) made a very able speech in 
support of the scheme, which was ultimately adopted without a 
single dissentient voice. It augurs well for the future that so 
many opponents of the Council's purchase scheme should be so 
speedily converted into supporters of the municipal undertaking. 

Hawaiian Islands.— Amongst the articles admitted free of duty 
into the Hawaiian Islands under special enactments are :—'* And 
all and every article, goods, wares and merchandise appertaining to 
. the building of such telegraphic line or lines, and the transmission 
of intelligence by electricity; and such articles and merchandise 
shall be exempt from duties, and the vessel or vessels chartered, or 
otherwise specially engaged in the laying or maintenance of & tele- 
graphic line or lines, shall be exempt from all port charges, except 
pilotage. —Sec. 2, Chap. XLV., Laws of 1874. 


Hendon.—The District Council have reiterated their intention 
to oppose the Electrical and General Engineering Co.'s application 
for a provisional order. Е 

Lancaster.—The Town Council оп Wednesday formally approved 
the appointment of Mr. W. Allan Fraser, of Edinburgh, to the 
position of borough electrical engineer,at a salary of £200 per annum. 
At the same time it was decided to reduce the price of current from 
54. to 44d. per unit for private lighting, and from 44. to 3d. for 
motive power. | 

Leamington.— The risk involved in the supply of electric cur- 
rent without statutory powers is very clearly shown in the case of 
Leamington, where the Midland Electric Light and Power Co. 
(Limited), after many years working at a loss, have now brought 
their undertaking into a successful condition, and are seeking par- 
liamentary powers. This has brought the company into conflict 
with the Leamington Corporation, who also seek parliamentary 
powers for electric lighting purposes, and in so doing treat the 
existing company as a quantité négligeable. This treatment the com- 

any naturally resents, and as pioneers of electricity supply in the 
mington district, regard the opposition of the Corporation 

as most unfair. These strained relations between the company 
and the Corporation have existed for some time past, and it was 
feared that any way out of the trouble would be difficult to find. A 
very practical suggestion has, however, been made by a Mr. Gowan 
that the Corporation should allow the company to obtain their 


order unopposed on the understanding that the company will agree 
to supply current at a maximum price of 5d. per unit, and that at 
the expiration of the term of the order the Corporation shall have 
the right to purchase the business for the mere value of the plant 
at that date. We understand that the company are repared to . 
accept this as the basis of an understanding with the Corporation, 
so that without risk of a call upon the rates to provide an elec- 
tricity scheme, either now or in the future, Leamington would at 
once have the advantage of a cheap supply of current, and ulti- 
mately purchase the works at small cost. It is generally considered 
that the basis of a working arrangement is foreshadowed in this 
proposal, and it is satisfactory to learn that many of the members 
of the Corporation are favourable to the adoption of some such 
proposal. The Midland company was one of the earliest to egtablish 
electricity supply works, and now that a reasonable return on the 
capital outlay is in sight, it is to be hoped that no action will be 
taken by the Corporation to debar the shareholders, who have 
risked their money for many years, from reaping the due reward 
of their enterprise. | 

Leatherhead.—The District Council are recommended to estab- 
lish electricity supply works at a total estimated cost of about £4,600. 

Leeds.—The Lighting committee decided on Wednesday night to 
apply for sanction to borrow £150,000 for carrying out extensions 
of the electric light mains, to enlarge the generating station in 
Aire-street, and to put down additional plant. It is anticipated 
that this expenditure will be sufficient to meet all demands for 
current for the next two years. 


Light Railways.— The Works committee recommend the 
‘Islington Vestry to approve the Finchley and Hendon light rail- 


way scheme, and to sanction the use of the overhead trolley system 
-in the Archway-road. 


The Light Railway Commissioners held an inquiry on Wednesday 
into the application to construct a light (electric) railway from 
Edmonton to Waltham Cross. The portion of the scheme relating 
to the county of Herts was abandoned, and the Commissioners 
granted the application for the Edmonton-Enfield section. . 

The Light Railway Commissioners have rejected the application 
of the London United Tramways (Limited) for an order to construct 
a light electric railway from Acton through Ealing to Hanwell. 
Objections were raised by the Ealing District and Middlesex Couaty 


Councils on the ground that it was not competent for the Light 


Railway Commissioners to review the decisions of Parliament, a 


bill for the construction of this line having been rejected last 


Session. This objection was upheld by the Commissioners. The 
company will, therefore, be unable to join up the two sections of 
ite tramway system, and there will be a gap of about two miles in 
what would otherwise be a through electric tramway from Shep- 
herd's-bush to Uxbridge. 


London County Council.—At Tuesday's meeting the Highways 
committee presented a report 5 that, in view of the 
fact that the Council, under the London Tramways Co.'s Act, 
1888, can apply to the Board of Trade for a licence to use mechanical 
traction on any section of tramways governed by that act, that 
such powers should be exercised. Before recommending the 
Council to adopt any particular system the committee advise that 
Prof. A. B. W. Kennedy, F.R S, be appointed, at a fee of 500 
guineas, with an additional 100 guineas for travelling expenses, to 
report to the committee upon the matter, such report to have 
абе to the system of mechanical traction, other than steam 
or cable, most suitable for experiments upon the Council's tram- 
ways. The discussion of these recommendations will take place 
at next Tuesday’s meeting. 

£23,213 isto be advanced to the St. Pancras Vestry and £14,285 
to the Islington Vestry for electric lighting purposes. 

The Parliamentary committee recommend that the Council 
oppose the Finchley, Hendon and District, the Hampstead, Finchley 
and Edgware, and the Highgate, Finchley and Wood Green 
Light Railway orders. The Earl of Onslow, opposing this recommen- 
dation, said that all but a very small portion of these lines were out- 
side the Council’s jurisdiction. They came to the London boundary. 
and would permit of junctions being made with the Council's 
tramways, and would give an opportunity for people to get out of 
London to reside, or for pleasure. The lines were to be worked 
by electricity, and would prove a great boon to the travelling 
public. It seemed to him that the attitude of the Council was 
one of hostility to any scheme of the kind promoted by private 
enterprise. He hoped the Council would not adopt a dog-in-the- 
manger policy. Mr. Sidney Webb said that these light railways 
were being promoted in evasion of the Tramways Act, and gave 
the local authorities no power of purchase. Mr. Westacott pointed 
out that the Council had power to compel the lessee of the Council's 
tramways to work lines outside the County of London, and he 
thought the proposed light railways should be worked in conjunc- 
tion with the present tramways. Mr. Bond, M.P., said that if this 
meant the acquisition, by the London County Council, of tramways 
outside their own area, it would be entering upon a very hazardous 


enterprise. The committee's recommendation was agreed to. 
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Manchester and the Telephone.—There is & committee in 
existence ''for obtaining an independent telephone service for 
Manchester, Salford and district,” and at a recent meeting of this 
committee a resolution was passed that a Manchester deputation 
should wait тов. Мт. Hanbury, M.P., Financial Secretary to the 
Treasury, to u n him the granting of a telephone licence to 
the New Mutua Tele ephone Co. (Limited). The resolution has been 
submitted to the special telephone committee of the Manchester 
Corporation, who have replied that they are not desirous of taking 
part in the proposed deputation. 


Municipal Trading.— The Nottingham Chamber of Commerce 
has passed a resolution in favour of the appointment of a joint 
committee of both Houses of Parliament to consider and define the 
scope and sphere of municipal enterprise. 


Newcastle-on-Tyne.— The City Council have approved the 
report of the Tramways committee recommending the adoption of 
the overhead trolley system of traction on the tramways, but, in 
deference to the views of certain members, it was decided that the 
tramways in the central portion of the town should not be converted 
until the opinion of an expert as to the practicability of adopting 
the conduit system had been obtained. 


Newhaven.— The Sanitary and Lighting committee have been 
1 to report upon the adviaabi ity of establishing electricity 
works. 


Norton (Stockton.)—An offer by the Imperial Tramways Com- 
pany, to supply electric current for lighting and power purposes, is 
being considered by the General Purposes committee of the Council. 


Partick (Glasgow n .—A deputation from the Burgh Commis- 
siomers has inspected the Paisley electricity works. So pleased 
were the members with what they saw that they came back im- 
pressed with the desirability of establishing municipal electricity 
works in Paisley. Provost Wood said he was convinced from what 
they had seen that they should keep independent of the city of 
Glasgow and start an electric station themselves. Even though 
Glasgow were to give them electric current he was of opinion that 
they would require to erect à station in Partick, and he did not 
see that they would be doing any great harm to the city if they 
themselves started an installation on the lines they had seen in 
Paisley and other places. He was sure that the Paisley system, 
undér the control of such a capable engineer as Mr. Teague, would 
be a thorough success. 

Perth.—The Police Commissioners have 
the application of the Perth and Distriot 
electric traction on their lines. 


Redditch.—The following scale of charges for electric current 
will be adopted by the District Council :— For shops and private 
houses, . per unit; for places of worship, schools, clubs and 
licensed houses, bd. ; for motive power, 3d. 


Shoreditch (London). —The Vestry on Tuesday referred back 
to the Electric Lighting committee, for further consideration, a 
recommendation proposing the entering into an agreement with a 
firm of printers, Messrs. Wertheimer, Lea and Co., for the supply of 
current for a period of 21 years. The agreement proposes the 
supply of current for lighting at 3d. per unit for an annual con- 
sumption of 50,000 units ; and for power purposes at ljd. per 
unit for 100,000 units per annum, 12d. for 75,000 and 2d. per unit 
for under 75. 000 units yearly. It was contended that these terms 
were too favourable to the company. The Vestry are instructing 
the British Insulated Wire Co. to supply and lay the necessary 
conduits and cable (at schedule rates), for the proposed service to 
the printing works of Messrs. Waterlow and Sons. 

The salaries of Mr. G. Kemp, chief assistant engineer, and Mr. 
H. J. Roscoe, superintendent of mains, have been increased by 
the Shoreditch Vestry from £156 to £180 per annum. Annual 
increments are to be made of £10 up to the maximum of £200 

Tenders are to be invited for a new switchboard. 


Southport. —The Town Council have approved the Electricity 
committee's recommendation to reduce the price of current. At 
present the maximum demand system of charging is in force, the 
charges being 7d. and 4d. for lighting and 2d. per unit for current 
for power purposes. After July these figures will be 6d., 4d. and 
2d. respectively. 

Southwold.—The District Council have referred a proposal by 
Mr. L. Francis, for the erection of св supply works, to 
committee, for consideration and report. 


Surbiton.—Electric lighting schemes have been sent in by Mr. 
Roger Dawson, Messrs. Hammond and Co., the Birmingham 
Installation Co. and the Electrica] Power Distribution Co., and 
the clerk is preparing an abstract of ius tenders for the Electric 
Lighting committee. 

Teddington.—The members of the District Council are greatly 
exercised over the temerity of Edmundson's Electricity Corpora- 
tion in asking the Board of Trade to dispense with the consent of 
the Teddington and Twickenham Councils to their application for a 
provisional order. The question of electric lighting has been 


iven their consent to 
ramway Co. to adopt 


before both Councils for a long time, but no progress was made 
until the Corporation gave notice of intention to apply for an order, 
when both Councils suddenly resolved to combine to oppose the 
application, and passed resolutions in favour of themselves applying 
for orders next year. 


Telegraphists' Grievances.—The following is the reply made 
by Mr. Hanbury, Secretary to the Treasury, to a motion in Parlia- 
ment that the grievances of the postal telegraph operators should 
be inquired into :— 

Every grievance mentioned had already been threshed out by the 
Tweedmouth committee and the departmental inquiry. With regard to 
the telegraphists, it must Le remembered that the five years man, who was 
generally about 21 years of age, and received 24s. a week, had been paid 
during his apprenticeship. After all a telegraphist was only a superior 
kiud of typewriter, and, as far as he could judge, sorting required even 
more skill. He thought the wages were good, and by qualifying for sorting 
and for a technical examination in telegraphy the clerk could get an 
additional increment of £12 a year. He did not think there was any 
ground for a freeh inquiry. 

Theatre Lighting.—In a paragraph which appeared in our issue 
of Feb. 10, we referred to the eleotric lighting of the new theatre 
at Dalston, N.E., and at the Empress Theatre, Brixton, S.E., and 
credited Mosers. Vaughan Ra Brown with these successful: 
installations. This information was supplied to us by Messrs. 
Vaughan and Brown, but was (of course, unintentionally) inaccurate, 
as the electrical work at both theatres was carried out by Messrs. 
Strode and Co., of 48, Osnabnrgh-street, Regent’s Park, London, 
N.W., to whom apologies are due. We are pleased at all 
times to insert particulars of electrical contracts successfully 
carried out, but we rely upon contracting firms to furnish us with 
statements which are open to no possibe misconstruction. 


Tramway Enterprise in China —The United States Consul at 
Chefoo calle the attention of American manufacturers to the pro- 
posed electric tramway in Shanghai recently advertised in our 
columns, and, in setting out the terms of the tender, writes :—‘'I 
sincerely hope that our contractors and manufacturers will give 
this tender their best attention. Shanghai is the great emporium 
for all Asia. It is to this port that the officials go to get their ideas 
of foreign enterprise, and if an American company can succeed in 
securing this contract and т ping the line with the best American 
appliances, it will be a valuable advertisement, and will no doubt 
have much influence in securing future contracts in the event of 
other cities in the East deciding to follow the example of Shanghai 
in having tramways. To-day, there is nota tramway in all China." 


Workhouse Lighting.— The Shoreditch (London) Guardians 
have received official Sanction to expend £2,000 in the electric 


lighting of the infirmary, workhouse, dispensary and casual wards. 
Tenders have already been obtained 


Workmen's Compensation. S ron the reports so far issued, of 
the directors of the leading insurance companies, it will be found 
that the views expressed by us as to the excessive premium rates 
charged under the Workmen’s Compensation Act have been fully 
warranted. In some cases the directors refer to the large amount 
of profit that has been made upon this class of insurance since the 
Act game into force, and in not one case that we have seen is any 
reference made to exceptional claims having arisen. 


Electro-Harmonic Society. A ladies night" concert takes 


place this (Friday) evening, at St. James's Hall Restaurant, 
Regent-street, W., at 8 o'clock. 


COMPANIES' MEETINGS AND REPORTS. 


National Telephone Co. (Limited). 


The twenty-third ordinary general meeting of this Company was held 
at the Cannon-street Hotel, London, on Friday, Mr. JAMES STAATS FORBES 
(President) in the chair. 

The SECRETARY (Mr. Albert Anns) having read the notice calling 
the nieeting, 

The CHAIRMAN said: The income for the half-year ended Dec. 31st 
last shows an increase of £66,000, the working expenses an increase of 
£29,376, while the profit balance is larger by £28,450, as compared with 
the corresponding six months of 1897. These are consid: rable increases, 
but they are only a continuation of the progression of the Company from 
half-year to half-year. The rentals carried forward for unex ired terms of 
running contracts amount to £536,654, as compared with £473,586 in the 
corresponding six months of the previous year. We have, therefore, con- 
siderably over £500,000 on account of contracts entered into which 
are running for our benefit during the current half-year. Out of the 
awailable balance shown by the net revenue account we propose to pay a 
dividend at the rate of 6 per cent. per annum on the First and Second 
Preference shares, 5 per cent. on the Third Preference shares, and Six per 
cent. on the Ordinary shares. The Board also propose to transfer £50,000 
to reserve fund, leaving upwards of £8,000 to be carried forward. Perhaps 
you will think that that is a very satisfactory showing, considering the 
extremely adverse influences under which this Company has to carry on 
its work, and about which I shall have to speak more fully later. This is 
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one of those companies where the capital account never closes, and that is a 
serious consideration. The elements of uncertainty are so great and varied 
in our case that there is not the ordinary room for a reasonable forecast. 
I do not want to alarm you; I only want you to understand what the 
increasing capital means. The amount of the Post Office royalties for the 
half-yearis £54,550. In other words, the Post Office walk off with 10 per cent. 
of our gross receipts ; that is a most enormous incubus upon this Company. 
Still we are accused of being extortionera and all that sort of thing by the 
man in the street. With regard to our capital, so far as the shares of the 
different denominations are concerned, there is now no unissued balance. 
Our only resource is Three and a-Half per Cent. Debenture stock, of which 
you long ago authorised £2,000,000 to be raised, and of which we have 
succeeded during the half-year in placing £330,000, and we have still a like 
amount to place later. That will exhaust all our capital powers, and the 


amount all told is £6,000,000. During the half-year we have spent 


£367,200 in the reconstruction of 6,932 additional exchanges and private 
lines. That is about the average rate of progress we have made during the 
last few years. In addition, we are carrying on large works of reconstruc- 
tion out of revenue. We are constructing the single wire system into 
the double wire system, where we can get municipalities enlightened 
enough to appreciate the fact that it is to the advantage of the 
public that the wires should be taken out of the streets and off the houses, 
and placed underground. You cannot carry on a business of this sort 
under obstruction without spending a good deal more than would be 
needed if it were carried on under reasonable and business-like conditions. 
If you have no powera, and you have all sorts of capricious and adverse 
interests to conciliate, you have to pay for it. "That means to say that the 
public have to pay for it. I will give you an instance of how prejudice is 
created against the Company. A great deal of the prejudice against the 
Company is created by people whose interest it is to do so, but that was 
not во in the particular instance to which I will draw attention. During 


the recent Parliamentary inquiry, as the report informs you, much stress’ 


was laid on the fact that this Company was exempt from the conditions as 
to service and charges which in the case of railway, gas and water com- 
panies are usually imposed by Parliament. That seemed to be something 
which hardened the Committee. One could not be present without seeing 
the effect which was produced by false impressions acting upon the minds of 
gentlemen both capable and honourable, but ill-informed. Mr. Hanbury, 
in his speech in the House of Commons on April 1, 1898, said, “ They (the 


Company) had not only a monopoly, but one which was not under strict 


control or under stringent regulations." That is quite true. As to mono- 
poly, let me point out that it is not our monopoly, but the monopoly of the 
Postmaster-General, and that we are nothing more nor less than his agents 
in carrying out a work which a good many people think he had much better 
carry out for himself, That did not suit the policy of the Postmaster- 
General or the Government, and so they induced, or were happy enough 
to get a number of people, themselves among others, to do all the pre- 
liminary work, and run all the preliminary risks of getting an under- 
taking such as theirs in order. Therefore, we are not placed under these 
restrictions and regulations, and Mr. Hanbury said that he thought we 
should be, and he made it a sort of complaint against us in the House of 
Commons. Mr. Hanbury had apparently forgotten that “ this strange state 
of things," of which he spoke, was a direct consequence of the action of the 
Government themselves, who in several sessions vetoed Bills lodged by the 
Company with the express object of obtaining powers to enable them to carry 
on their business efficiently, and upon such reasonable conditions as might 
Ъз imposed. The Company had again deposited Bills in order that the com- 
plaints against them, as set forth by Mr. Hanbury, might be removed, and 
also in order that the Company might be vested with powers sufficient to 
enable them to conduct this important national business in an effective 
manner. Mr. Hanbury had also made another speech in the House of Com- 
‚ mons, no doubt in perfectly good faith. He himself cannot know anything 
ubout it ; he is obliged to depend on other people, whom he has to consult. 
Well, Mr. Hanbury said that this Company with its business were powerful 
monopolists, and were growing dangerous to the State. "That is how he 
put it, and he added that they had got an enormous capital, £6,000,000, 
and that he had an estimate prepared, which showed that the whole 
thing could be replaced for £2,500,000, or a little more. Naturally, 
such a statement created a great prejudice against the Company. I 
think that I shall be able to show you presently the real state of the case 
as regards this Company, and that there is nothing more important in the 
public interest than that the saddle should be put on the right horse. This 
Company has now got to & position of such magnitude and importance, and 
will continue to grow so rapidly that it ought to be put on what they call 
& proper footing. We will contribute our little share in a proper discus- 
sion, before a fair tribunal, to that end. Our present wauts have exhausted 
our available capital, and having regard to the uncertain tenure of the 
Company, we have to consider what it would be wise to do. We con- 
sider that, on the basis of our capital expenditure for the last four 
years, that £1,000,000 should be sufficient to carry us on for the 
next three yeara. Within that period a good deal of light may be 
thrown upon this business, which will either make it extremely unwise 
to spend much money, in which case we shall refrain from doing so, or 
which might render it prudent to do that which, under present circum- 
stances, might be considered a reckless course of procedure. Having said 
this I will content myself for the present, and will now move — 

“ That the report and accounts for the half-year ended Dec. 31 last be 
adopted, and that the dicidend therein recommended be paid." mE 

Lord HARRIS, G.S.C.L, G.C.LE., seconded the motion. 

The resolution was carried unanimously, without discussion. ' 

Resolutions were also passed authorising the Directors to borrow or raise 
such sums of money as they might think fit, provided that the amount 
borrowed or raised and then outstanding should not exceed three-fourths 
of the issued capital for the time being ; and also approving the three Bills 
which the Company are promoting in Parliament. 


The CHAIRMAN: There area few matters of a general kind concerning 
which I have something to say. Lt us just consider whether this Com- 
pany deserves all the obloquy which has been cast on it by the ignorant or 
uathinking, and whether any apologies could not be found, in the circum- 
stances, in favour of it. As you know, we went through our earlier 
troubles successfully, and our position became a very strong one, When 
the question was brought forward of the Post Office taking over the trunk 
wiree, I received an assurance that we might rely on the loyalty of that 
department if we co-operated with them in trying to make.the telephone 
service of value to the community and profitable to the Government. That 
was a straightforward, intelligent proposal, and we became parties to the 
bargain. 'The Post Office took over the lines, and, of courae, we were to 
receive several things in consideration. One was the value of the lines as 
they stood, and there I am bound to say that I think the Government 
behaved with reasonable liberality. But there were other advantages promised 
us in the interest of the public, as well as of the Company, in the direction 
of increased facilities. Now, however, weare threatened with the practical 
withdrawal of the most valuable of those concessions which were granted 
as part of the purchase price of our trunk wires. I feel bound to say that 
if the Government deprive us and our customers of those facilities they 
will be doing a most immoral thing, having regard to the assurances that 
were made to us by Ministers of the Crown. Our grievances are the 
grievances of the community, who will suffer inconvenience by our being 
deprived of wayleaves and other rights, which, as I have said, were given 
us at the time the Post Office took over the trunk system. The fact 18 
that the Post Office has conducted its part of the telephone service in a 
way which has made the Company largely responsible for its deeds. 
Instead of co-operating with the Company loyally, accordiog to promise, 
it has impeded its work. There are 60 or 70 places where the Post Office 
has declined to develop the trunk system unless the Company agreed to 
guarantee the interest on the outlay. The Post Office ought to take the 
fat with the lean, and extend the trunk system wherever the convenience 
of the public requires that it should be done. Instead of doing во, 
however, it has tried to put the burden on the Company, and, 
rather than see their customers deprived of such a great conveni- 
ence we have consented to bear it. The Board has statistics which 


-shows a fearful want of energy and enterpriee in connection with the 


development of the trunk lines. Between 60 and 70 per cent. of all the 
calls on the trunk wires means a delay of ten minutes, half an hour, and 
even an hour. The Company gets the discredit of all this lethargy, but 
they are not responrible for such a state of thinga. We are now told that 
we are to be competed with, that the Post, Office is to establish an effective 
and real competition with the Company. Well, the Board does not fear 
competition with the Post Office on equal terms ; we have already oom- 
peted with it. What does competition mean? Competition between us 
and the Post Office would mean, immediately, the putting up of all classea 
of wages of people connected with telephones.and a rise—a considerable 
one, too—in the price of materials. We are large usera of copper— which 
has gone up 25 per cent. in the last few weeka—and of iron pipes and other 
things, all of which would go up in price in the event of competition. In 
such circumstances, what becomes of the estimate that the Company's 
service can be replaced for £2,500,000 ! I have no doubt that Mr. Hanbury 
and other honourable gentlemen who make theae statements believe them, 
but they do not go to the right quarter for their information. This Com- 
pany does not ehirk competition with the Post Office, or anybody else, if 
it is forced on it, but we should be extremely unwise to force it on the 
Post Office, because our experience is that it is impossible to conduct this 
particular business efficiently and cheaply if half-a-dozen different people 
are engaged in it. There is no doubt that the object of all this opposition 
is to knock down the value of our stock in view of the time when we shall 
have to be bought out. There is no reason why the Post Office should not 
go about the matter in another way—a fairer way. The Government bave the 
right to go to arbitration every seven years, but they have not taken advan- 
tage of the cbances that they have had for doing so. The obstruction to which 
the Company is subjected is not consistent with fair play or the interest 
of the State or of the public, and I hope that public opinion will grow 
strong enough to insist that it shall not be continued. I eee where all this 
is tending. Numberlees Chambers of Commerce have made up their minds 
that this service is an impossible field for competition, and that the Poat 
Office are the proper people to take it over and carry it on. The wise 
course would be for them to make up their minds to do it at once. But 
whether the Post Office decides on that course or not, I take {Ме oppor- 
tunity of protesting against the methods which I have described. 

A vote of thanks to the Chairman and the other Directora, proposed by 
Mr. E. CHAPMAN, and seconded by Mr. G. ALEXANDER, brought the 
proceedings to & close. 


Kensington and Knightsbridge Electric Lighting Co. 
(Limited). 


The ordinary general meeting of the Company was held on Wednesday, 
at 1, Great George-street, Westminster, Mr. GRANVILLE R. RYDER presiding. 

The SECRETARY (Mr. R. S. Erskine) read the notice calling the meeting. 

The CHAIRMAN said: It is satisfactory that during the past year 
we have been able to earn the substantial dividend of 10 per cent., 
although the year was not one in which we could say that there 
was any special activity in our district with regard to electric light- 
ing, nor was it one in which the progress to which we have now been 
accustomed for some years maintained. The dividend of 10 per cent., 
which we recommend, we are able to pay without straining our profits in 
the slightest degree or curtailing any of those amounts which prudence 
suggests should be placed in various capital funds. With regard to the 
figures of last year, I will, with your permission, bring forward a few of 
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them as being the best mode of showing you how 1898 has been worked. 
First, with regard to the number of shops and houses connected with our 
system. They increased during the year from 1,620 to 1,851—that is, by 251 
establishments. That, however, compares with an increase of 295 in 1897 over 
1896, but I do not think that that is a matter of very much importance, because 
the number of lamps increased by 18,200 in the year 1898, against 18,000 
in 1897. From these figures I suppose we may infer that houses which had 
already taken the light took more, or that larger establishments took it. 
Then with regard to the units sold. In 1898 the number was 2,081,074, 
and in 1897 1,898,362, which represents an increase of 182,712 units. In 
1897, however, the increase was very much larger, namely, 383,633, but I 
do not think there is much difficulty in accounting for that. The 
year 1898 has to be contrasted with 1897, which was the Jubilee year, 
when there was a good deal of special lighting, both public and private. We 
did a good deal in Kensington in that way, and, moreover, in 1898 there was 
a greater absence of fog than in 1897, both at the beginning of the year and 
in the last three months of it. In fact, thera was only one fog in the whole 
of last November, and that disappeared by noon. Of course, that is not 
a matter in which the publié can be expected to sympathise with us, but 
still it was one which affected considerably the business of companies like 
ours. The cost of production of the 2,000,000 odd units in 1898 was 
£31,897, and of the 1,898,562 units in 1897, £29,270, or an increase in 
1898 of £2,427. Against that, of course, had to be put the increase in the 
units generated and sold of 182,712. For 1898 the gross receipts amounted 
to £46,351, and for 1897, £43,910, an increase of £2,614 ; the amount to 
the credit of the revenue account at Dec. 31 was, however, £6,300, whereas, 
on Dec. 31, 1897, the amount was £7,265. That, on the face of it, did not 
look well, because it showed a decrease in net revenue of £963, against an 
increase of gros3 revenue of £2,614. That was not difficult to account for. 
In the first placa, the distribution of the dividend in the year 1897 was 
different from that in 1898. In both yeara they paid 10 per cent., 
but in 1897 the interim dividend was 4 per cent., and in 1898 it was 
5 per cent. The consequence was that there was 1 cent. more to 
the balance of the Company at Dec. 31, 1897, than at Dec. 31, 1898. 
However, that 1 per cent. was in the pocket of the shareholders in 1898, 
instead of standing to the credit of the Company at the bankers. That 
made a difference of £750. Then the rates during 1898 increased by £400 
and a sum larger by £500 was placed to renewal account in 1898 than in 
1897. Then there were two smaller items which increased, insurance by 
£100 and salaries by £460, and last, but not least, there was a large increase 
in the cost of coal. In 1898 their coal cost £6,586, as compared with 
£5,267 in 1897, a difference between the two years of £1,115. That 
‘increase was to a considerable extent accounted for by the fact that they 
had no room to stow a large stock, and had to live from hand to mouth. 
Those increases made up the total of £3,110. There is another point I 
want to allude to, and that is with regard to the payment by consumers to 
us. The average amount paid by them during 1897 was 5d. and a fraction 
per unit, while during 1898 it was a fraction below 5d. per unit, the two 
fractions together making the difference of 1d. per unit. Well, 4d. was not а 
large sum, but if you multiply it by 2,000,000 odd units you get the figure 
of £2,000, or thereabouts. Therefore, if the rate had been the same іа 
1898 as it was in 1897 we should have had £2,000 more to the good. 
Some of the shareholdera may ask, why should you reduce the rate per 
unit? We do not if we can help it, but you must remember that we live 
in а very considerable atmosphere of competition. I do not say 
that tbere is anybody actually competing with us, but there are always 
possibilities of competition around us. It is not .only private com- 
panies which are trying to invade our sacred precincts, or unprincipled 
vestries which are seeking to obtain provisional orders to reap where we 
have sown, but there is a great deal of latent competition always going 
on with regard to large establishments. The point is, that if it does not 
pay them to come to us for the light they will make it for them- 
selves, and that fact renders it necessary that we should be careful 
with regard to our charges. We must, therefore, meet our customers 
to a certain extent, and no doubt the general result is that there 
is а gradual cheapening taking place in the rate receivable for elec- 
tricity. Going back to the figures, you will see that the capital 
&ccount has increased during the year by nearly £19,000, £18,980 is the 
actual figure, on which we have received premiums to the amount of 
£2,429. Of that new capital, £11,000 has been spent almost entirely on 
maius and machinery up to the end of the year, leaving £9,000 to be 
carried forward on that account. With regard to the £2,429, which we 
obtained in premiums, we have, as before, placed that to the benefit of the 
capital account. Of course, in all capital accounts there are certain things 
which you may call wasting assets. No doubt their value decreases year 
by year. The Kensington Court licence is one of these, and so we have 
set the amount of premiums referred to against the original cost of that 
licence. The renewal account now stands at £25,615, a sum of £5,117 
having been placed to it during 1898. That might seem a large figure, 
but, as a matter of fact, it is not a fancy one. We are now gradually getting 
up to the amount which, in the opinion of our experts, we should have in 
order to cover the depreciation which may occur in our securities. 
Our experts went very carefully into what you may call the natural 
life of the different categories of our plant and came to the conclusion 
as to what each should be put at, and these figures are the outcome of it ; 
and I think that, in a short time, some two or three years, it will be 
unnecessary for us to put aside annually so large a sum as we have been 
doing of late. There is only one other thing, and that is with regard to 
the rates. It ів perfectly monstrous that the rates should have reached the 
amount at which they stand at present. They amount to no less than 
5 per cent. on our ordinary capital, so that but for them we could pay you 
5 per cent. more than we do. In other words, they are equal to nearly 4d. 
per Board of Trade unit, and that shows what an enormous tax they are 
on a concern like this. On what principle the rating is founded I have 
never been able to discover, although I have tried to do so. I think there 


is nothing further which occurs to me as necessary to remark on, and so I 
will move— 

* That the report and accounts, now taken as read, be adopted and entered 
on the minutes.” 

Sir FREDERICK J. BRAMWELL, Bart., F.R.S., seconded the resolution, 
which was carried unanimously. 

The CHAIRMAN next proposed that the interim dividend on the 
ordinary capital at the rate of 10 per cent. per annum be approved, and 
that a further dividend at the rate of 10 per cent. per annum be paid for 
the half year ended December 31 last. 

The resolution was carried unanimously. 

Sir Frederick J. Bramwell, Bart., F.R.S., and Mr. Granville R. Ryder, 
were re-elected directors, and Messrs. Lovelock, Н. W. S. Whiffin, and 
Dickinson were re-appointed auditors for the ensuing year. 

Àn extraordinary meeting followed, when a resolution confirming the 
special resolution passed on the 1st Feb. was carried unanimously. 

A vote of thanks to the Chairman terminated the proceedings. 


India Rubber, Gutta Percha, and Telegraph Works 


Co. (Limited). 


The thirty-fifth ordinary general meeting of this Company was held 
yesterday at Cannon-street Hotel, the Hon. HENRY MARSHAM presiding. 

The SECRETARY (Mr. T. J. Lloyd) read the notice calling the meeting, 
and the report and accounts were taken аз read. 

The CHAIRMAN said: Gentlemen, in moving the adoption of the 
report and accounts I have very little to say to you with relation to 
the latter, as they are submitted in as full a form as it is prudent 
to present them. The amount placed against premises, machinery, &c., 
shows an increase, when compared with 1897, of £1,727 ; but this 
amount does not represent the whole addition which has been 
made to this asset during the year, аз the sum appearing in the 
balance sheet is what remains, after deducting the depreciation pre- 
scribed by the articles of association, which amounts for the year under 
review to £16,487, as will be seen on the debtor side of the profit and loss 
account. At Silvertown we have spent over £6,000 on buildings, and over 
£10,000 on machinery. We are bound to supplement our existing plaut 
with new machinery, as inventions and improvements develop, во as to keep 
the works in the front rank and ready for all requisitions. The debts 
owing to the Company are lower than when I addressed you a year ago, 
but, on the other hand, the stocks are higher. However, the two items 
together are withia a few thousand pounds in both years. The cash in 
hand and on deposit is £35,866 more than the amount appearing against 
this item in the accounts for 1897. On the other hand, the bills 
receivable, which we have discounted, show in the present account 
£5,097 more than in the account for 1897, but the bills are all 
good trade bills, and we only call attention to the item as indi- 
cating the scrupulous care of the auditors, that even our liability as 
endorsers of good bille should be shown. With regard to the work done 
during the past year, the Compauy's works, except the cable department, 
have been well employed in all the divisions, and we have been over- 
pressed, fortunately, in some of the more recent and rapidly-developing 
branches. Steps are being taken to meet the demand for production in 
these special lines. With regard to cable work, we are ready and anxious 
to undertake any amount of it, but there has lately been none open to 
tender. The seas are occupied by submarine cables, and those that have 
been leid have longer lives than was originally contemplated, so that 
renewuls are not required frequently. The high prices of some of the 
raw materials bave been severely felt by all the indiarubber manufacturers, 
and although we were not able to arrange with the competitors of our 
French works to make a pro rata advance in our selling prices; yet, 
as [ mentioned st the half-yearly meeting in July last, English manu- 
facturers saw the necessity of an advance, which has been in operation 
during the greater part of 1898. The raw material shows no sign of an 
immediate fall, but we do not anticipate that we shall have to make any 
further advance in our selling prices. Your Board does not believe ia the 
principle of continually raising and lowering price lists to meet the varying 
prices of the raw material, as they do not wish to disturb the trade to any 
greater extent than is absolutely necessary. Our cable vessels have had 
moderate employment during the year. The steamship “Silvertown” was 
engaged in completing the laying of a trans-Atlantic cable, on which this 
vessel and the steamship “ Dacia were employed in 1897. The work was 
carried out by our staff, under tbe superior direction of the charterers. All 
the operations in which our vessels were engaged were successful, and 
proved, if proof be necessary, the perfect efficiency of our men and shipe, 
and of our system of organisation. The steamship “ Dacia" has made 
one voyage, and our steamship “ Buccaneer” has just returned 
from Cuba, where she was engaged by the Cuba Submarine Telegraph Co. to 
reinstate some of the company’s cables, which had suffered during the late 
Hispano-American war. We are doing a fair business in the manufacture 
of electric machinery, and have just delivered to the Royal Arsenal, at 
Woolwich, one of the largest, if not the largest, single-current dynamo 
manufactured in Great Britain. This business, which we started some 22 
years ago, has definitely assumed the nature of a healthy manufacturing 
business—that is, a steady business in which the risk is small. I now 
move the adoption of the report and account’, and that a dividend of 
74 per cent. (or 158. per share) be declared. 

Mr. 8. WILLIAM SILVER seconded. 

Mr. LAMONT enquired if the Chairman had any comment to make on 
the statement by the auditors, in their certificate, as to the value of the 
debentures and shares in other companies, and the debts owing to the Com- 
pany. They referred to those matters in a way that was rather terrifyiog. 
The words used by them were that these were amply provided for by the 
reserve fund. He should hope they were, because the reserve fund stood 
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at £450,000. One must hope that there was nothing like a tithe of that 
sum in jeopardy. 

The CHAIRMAN : This question of the auditors’ certificate was brought 
to our attention last year, and I then said that the wording of it was not 
exactly to the liking of the Board, but I pointed out that it was for the 
auditors to decide how they should draw up their report, and on the pre- 
sent occasion they adhere to the ваше wording. I have, therefore, nothing 
further to say on the matter, except to repeat that we should prefer that 
the auditors worded their report otherwise. What Mr. Lamont has said 
with reference to the reserve fund should be satisfactory, I think, to the 
shareholders. There is that £450,000, which, in the wording of the 
auditors, is amply sufficient to meet any contingencies in connection with 
the matters referred to. 

Mr. LAMONT remarked that the wording was calculated to excite a 
considerable amount of misapprehension in the minds of shareholdera, 
and he thought it would be satisfactory to have an assurance from the 
Chairman that there waa no item of any magnitude in danger. | 

Mr. COCHRAN also thought that it would be as well for the Chairman 
to give some explanation as to the way in which the debentures and shares 
were valued. In regard to the debta owing to the Company, it was hardly 
possible for an auditor to satisfy himself of the value of them, but he 
thought that the Board were bound to satisfy themselves that there were 
no very ancient debts carried over, and that they did represent, in a fair 
and reasonable way, the figures at which they stood in the balance-sheet. 

The CHAIRMAN : In reply to the remarks which have been made, I 
may say that, of the debts owing to the Company, by far the larger pro- 
portion are ordinary trade debts of the business, As to the valuation of 
the debentures and shares, I stated last year that the valuation is made 
by the Board —and that it is not done without careful attention and con- 
sideration—and we are of the opinion that the valuation is a proper one 

Mr. COCHRAN asked if the Chairman was satisfied that no debts were 
of long standing. 

The CHAIRMAN : The debts are not of long standing ; iu fact, a3 the 
Secretary reminds me, a large proportion of them are already liquidated. 

The resolution was carried unanimously. 

Mr. S. William Silver and Mr. Abraham Scott having been re-elected 
directors of the Company, and Messrs. Turquand, Youngs, Bishop and 
Clarke re-appointed auditors, a vote of thanks to the Chairman terminated 
the proceedings. 


Cambridge Electric Supply Co. (Limited). 


The seventh annual general meeting of this Company was held on 
Friday last week, under the presidency of Mr. D. MuNsEYy. 

The CHAIRMAN, in proposing the adoption of the Directors' report, 
set out in our last issue, said that not only had they carried on a very pro- 
fitable business during the year, but their prospects for the future were 
brighter than ever before. The number of consumers of electric current 
had increased, and there had been a general increase of their business all 


round. During the year the Company had been duplicating its system of 


cables, and putting in much larger ones. Withia a few months this dupli: 
cated system would be complete right through. They had extended their 
mains, had received an application from the Town Council to send in a 
tender for lighting part of Cambridge, and the shareholders might depend 
upon the Directors doing their utmost to secure part of the lighting of the 
town. 

Mr. SIMPSON seconded. He said from 1894 to 1898 the consumption 
had increased from 112,000 to 260,000 units. The shareholders were 
getting a dividend of 7 per cent., and he hoped to see the day when they 
would be getting 10 per cent. 

Ald. W. BOND did not like to hear Mr. Simpson talk about a dividend 
of 10 per cent. In view of the enormous quantities of gold being found 
and the present rate of interest, the probabilities were that money would 
remain at a low rate of interest, and 10 per cent. was a dividend which it 
would not be fair to the public to expect. He would rather see the price 
of the light reduced from 7d. to 6d. per unit, or even less than that. At 
Bedford it was 44d. In these progreasive days he would be ashamed to 
share in taking 10 per cent. from the public. 

The Rev. О. В. FINCH asked how many persons were there who were 
willing to embark their capital in the Company before it was known how 
it would turn out! The great bulk of the capital had to be subscribed by 
peraons who had some faith in it, but certainly not by people in the town 
of Cambridge. Was there to be no return for those whoembarked their money 
in what was a risk ! Surely, the greater the risk the greater the return 
they had a right to expect for their venture. At the end of a certain time 
the more prosperous they were the more certain it was that the Corpora- 
tion would take over the concern under the terms of the original arrange- 
ment, and then those shareholdera who had emharked their money might 
find that for their £8 or £10 they would get £6 or something less. 
Therefore, they should now be getting more than a market price, not only 
because of their outlay in the firat instance, but also because of the 
possibility that they would get lesa. 

The report was adupted, and 200 guineas voted as remuneration to the 
Directors. 


City of London Electric Lighting Company (Limited). 


The report of the directors of this company for the year 1898 is as follows : 

Capital —The expenditure. on Capital Account during the year 
amounted to £90,968. 6s. 1d. The directors propose to make a further 
issue of the authorised Ordinary shares in the course of this year, to pro- 
vide for extensions of works and plant necessitated by the increasing 
demand for electric energy. 

Revenue.—The total Revenue for the year was £175,607. 15s. 8d. Ех. 
penses of generation and distribution amounted to £48,148. 16s. 1d. ; other 
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expenses, including rente, rates, texes, general and special charges, &c. 

£49,392. 7s. 1d. ; total expenses, £97,841. 3s. 2d., leaving £77,766. 12s. 6d. 
Adding £1,055. бз. 7d. brought forward, there is a total available revenue 
of £78,821. 19s. ld., out of which £43,862. 108. has been paid in debenture 
interest and interim dividends on the Preference and Ordinary shares, 
leaving for present distribution £34,959. 9s. 1d. The directors now recom- 
mend that dividends of 12s. per share on the Preference shares, making 
the full 6 per cent. for the year; 128. per share on the Ordinary shares, 

Nos. 40,001 to 90,000, making 6 per cent. for the year; 8s. 1d. per share 

on the Ordinary sharea, Nos. 90,001 to 100,000, making 6 per cent. for the 
year, calculated on the respective instalments paid. These dividends will 
be paid on March 2, and will absorb £31,577. 158. 7d., and leave à balance 
of £3,381. 15s. 6d. to be carried forward. 

The directors regret the decrease in the rate of dividend ou the Ordi- 
пагу shares. It has been mainly caused by the reductions made in the 
charges to consumers; by the decreased con-umption of current per lamp, 
owing to the unusual brightness of the weather during 1898 ; by the 
increased cost of coal, and by the increased amount of capital which had 
to be issued in advance to provide plant and buildings for the steadily 
growing business of the company, and which capital ranked for dividend 
in the past year. The statutory provision for depreciation and reserve 
funda, in accordance with the City of London Electric Lighting Act, 1893, 
has been made, of which £20,075. 9a. has been set aside out of revenue. 

The City Corporation availed itself of its rights, under the contracta, 
to inspect the accounts of the Company up to Dec. 31, 1897, ia order to 
satisfy themselves that the regulations with respect to the statutory 
depreciation and reserve funds had been complied with. In consequence 
of the decreased receipts, owing to the reduced charges, &c., the generation 
aud distribution expenses for the year, including repaira and renewals, were 
56:1 per cent. of the gros: earnings, compared with д1°5 per cent. in 1897, 
34 per cent. in 1896, 55:87 for 1895, 46 for 1894, and 542 for 1893. 

The following statement shows the position of the Company at Dec. 31, 
1892, and subsequent yearly periods : — 


Number of Customers and. Lamps connected. 

SlstDecember 1892. 1895. 1891. 1895. 1896. 1897. 1898. 
No.ofCustomers 242 1,080 2,740 4230 5, 305 6,322 7,414 
No. (equiv) of 8 

с.р. lamps ... 20,241 65,541 135,460 195,317 247,785 296,012 355,825 

On Feb. 8, 1899, there were 379,314 8 c.p. lamps (equivalent) applied for, 
out of which 363,151 were connected. 

The company's net revenue available for depreciation, reserve fund, 
intereat on debenture stock, and dividends for the yearly periods to 
Dec. 31st in each year was as under :— 


1892. 1893. 1894. 1896. 1896. 1897. 1898. 
£500 (est.) £16,910 £34,865 £69,100 285.701 £107,550 £97,842 


London Electric Supply Corporation (Limited). 


The directors of this company have issued the following report for the 
half-year to Dec. 51 :— . 

The capital of the Corporation has been reduced by £222,000 by writing 
down the nominal amount of the Ordinary shares from £5 to £3 each. 
The capital account now stands at £736,521. 14s. 2d. The issue of 
£200,000 First Mortgage Debenture stock—which was largely over-sub- 
scribei—enabled the Board to pay off the whole of the debenture debt and 
loans as at June 30 last, and the undertaking passed again into the hands 
of the shareholders as from July 1 last. 

The satisfactory progress of the business of the Corporation has con- 
tinued during the year. The number of lights added was 31,221, an 
increase of 25 per cent., bringing the total to Dec. 51 to 155,319, and the 
same ratio of increase has continued since the accounts were closed. 

The new 2,000 н.р. plant was finished in October, and has worked satis- 
factorily during the winter. New distributiog mains have besn laid from 
Newington-causeway to Greenwich, and also in the whole of our com- 
pulsory area in Bermondsey, and partly in Rotherhithe. The plant and 
machinery have worked satisfactorily during the year, and have been 
entirely maintained out of revenue. The prolonged strike in the South 
Wales coalfield added materially to the generating costs during the year. 

The profit on the working for the half-year was £13,555. 53. 6d., to 
whch is added interest on deposits, £291. 17s. 8d., making £15,827. 3s. 2d. 
Out of this interest on debentures to Dec. 31 (£3,544. 33. 7d.) has been 
paid, leaving £10,482. 193. 7d. now to be dealt with. The Board propose 
the payment of a dividend at the rate of 6 per cent. per annum on the 
Preference shares, absorbing £7,207. 108., and to carry forward £3,278. 98. 74 


Notting Hill Electric Lighting Co. (Limited). 


The directors’ of this company report that the expenditure on capital 
account during the past year amounted to £14,819. 14s., bringing the to'al 
expenditure up to £128,003. 19a. Ad., or £2,003. 19a. 4d. in excess of the 
capital received. Further issues of First Mortgage Debentures amounting 
to £21,000 were made during the year at premiums aggregatiog £1,508. 
13e. 9d, utilised as follows: £973. 16a. 7d. written off balance of expendi- 
ture not represented by visible assets, bringing this item to £1,000, 
£324. 17s. 2d. placed to credit of renewal and reserve fund. | 

The progress of the company is shown by the following :— 


ear. Lamps Profits. | Year. Lamps. Profits. ` 

1891 6,056 loss £554 18 G: 1895 .. 20,507 ...25,227 14 10 
1892 ... 9,438... 112 6 1, 1896... 25,716 .. 4,736 9 8 
1895 . . 12,155 .. 1,481 7 1 | 1897... 55,000... 6854 1 2 
1894 ... 15,669... 2,101 17 8 | 1898... 46,066 . . 7,251 13 7 


The reduction in the charge for current had but a slight effect upon the 
revenue, and the policy of the directors in encouraging the higher voltage 
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has been so far successful, that already more than two-thirds of the con- 
sumers are supplied at 200 volts. When this conversion is completed the 
saving in the cost of distribution will be considerable. Owing to the coal 
strike in Wales the cost of coal shows an increase of £200. 

During the year this company, in common with other metropolitan com- 
panier, was seriously threatened with competition, and the directors, 
besides joining in opposing bills before the Parliamentary committees, 
aclopted a policy of strengthening the position of the company in the dis- 
trict by extensions of mains, во that should Parliament grant a competing 
order they might be able to protect the interests of the shareholders. 

The present supply station being fully equipped, and in view of the 
increased demund for current, the directors are considering the advisability 
of extending their works on the north side of the station on the freehold 
land which was secured at the outset of the undertaking with this object. 
The Kensington and Knightabridge Electric Lighting Co. are also desirous 
of increasing their works, and the two companies have met and decided to 
eatablish a joint station at some convenient position where current could 
be produced at minimum cost, and a joint bill, promoted by the two com- 
panies with that object, is now before Parliament. 

The Vestry of Kensington, on the other hand, anxious to havethe streets 
and public buildings of the parish lighted by electricity, also deposited a 
Bill asking for powers to erect works with that object. This Bill would 
have enabled the Vestry to eater into competition with the existing com- 
panies. After long negotiation the directors of the two companies succeeded 
in effecting an agreement with the Kensington Vestry, in accordance with 
which that body agreed to withdraw its Bill and petition in favour of the 
“ Kensington and Notting Hill Electric Lighting Bill,” the two companies 
agreeing, each in its own area, to supply current for the purpose of street 
lighting, and for the use of the Vestry’s buildinga, on terms which are 
satisfactory to both parties. 

Of the 47.251. 15s. 7d. profit on the year's working, the directors have 
set aside £825. 2s. 10d. for depreciation and reserve, bringing it to £4,500. 
After paying debenture interest (£685. 16а. 8d.), and 6 per cent. on the 
Preference shares (£1,738. 16s. 10d.), there is a balance of £5,933. 18s. 114., 
and the directors recommend a dividend at the rate of 6 per cent. per 
annum, less tax, on the Ordinary shares, making 6 per cent. for the year. 

The directors place on record their appreciation of the services of the 
manager, secretary, and staff generally, more especially for the great assist- 
ance they have given to the directors during the delicate negotiations 
referred to in the report. 


Charing Cross and Strand Electricity Supply 
Corporation (Limited), 

The report of the directors of this company for the year ended Dec. 31 
laat states that the progress of the businees has been very satisfactory. 
The Maiden-lane and Lambeth stations, and the plant and machinery have 
been maintained in a high state of efficiency. A provisional order for parts 
of the Holborn and St. Giles’ districts, such as are south of High Holbern 
and New Oxford-street respectively, has been granted to the Corporation. 
An application for a provisional order to supply electric energy within the 
city of London is under the consideration of the Board of Trade, and (if 
granted) application to Parliament will be made to confirm the order. 

There has been connected up to the mains ôf tbe Corporation during the 
past year the equivalent of 26,694 additional 8 c.p. lamps, making, with 
those previously connected up, the equivalent of 184,256 8 c.p. lampe. 
184 miles have been added to the mains laid, including seven miles in the 
new districts of Holborn and St. Giles, making, with those already laid, 
101} miles. The combined output in units from the stations of the Cor- 
poration increased by about 20 per cent. for the year 1898 over 1897. 

The rapid extension of the business has necessitated a modification of the 
original plans of the station buildings at Lambeth, which will have to be still 
further enlarged, and for this purpose it has become necessary to determine 
tenants’ leases of parts of the properties at Lambeth not at present in the 
occupation of the Corporation. The directors have acquired upon lease 
for 999 years a site upon which they are building a sub-station (rapidly 
approaching completion) ; from this station it is intended to distribute 
electric energy to the Holborn and St. Giles' districts, and to supplement 
the present supply in the northern parts of St. Martin's parish and the 
Strand district. It will be seen that the necessary outlay on building 
extensions, mains and plant, to cope with the present and prospective 
demand, has been exceedingly heavy ; to meet this outlay and provide for 
future requirements in the present areas of supply, the directors propose 
to increase the Ordinary share capital by the issue of 20,000 shares of £5 
each at à premium. 

The net earnings have amounted to £21,377. 2s. 6d. £4,600. 1s. 8d. 
has been paid in respect of interest on debentures and temporary loans up 
to Dec. 51, and £4,500 was distributed as interim dividend at the rate of 
6 per cent. for the half-year ended June 30, 1898. £12,277. Os. 10d. 
remains, which, added to £3,014. 18s. 4d. from last year's account, makes 
£15,291. 19s. 2d., which the directors propose to deal with as follows :— 
Dividend on Four and a-Half Preference shares, £4,499. 17s. 9d. ; dividend 
at the rate of £10 per cent. for the half-year ended Dec. 51 on the Ordi- 
nary shares (making £8 per cent. for the year), $7,500 ; carry forward, 
£5,292. 1s. 5d. 


W. T. Henley's Telegraph Works Co. (Limited). 


The report of the directors of this company for the year 1898 states 
that of the £50,0C0 additional capital authorised in 1897 the first issue of 
£25,000 was taken up by the shareholders or their nominees at 60 per cent. 
premium, enabling the reserve to be increased by £15,000. The second 
issue of £25,000 was taken up by the shareholders or their nominees at 80 
per cent. premium, enabling the reserve to be increased by £20,000. 
During the past year a net profit has been made of £33,394. 188. 7d. After 
payment of debenture interest and income-tax, and making ample allow- 


ance for depreciation of buildings, plant, machinery, &c., their remains 
£27,823. 7s. 9d., making, with £14,789. 11s. 7d. brought forward, £42,612 
19s. 4d. available for distribution. The directors have transferred £7,500 
to reserve (in addition to the £20,000 mentioned), and they recommend 
the payment of the following dividends, viz. :—On the Preference shares 
7 per cent., including the interim dividend of 34 per cent. paid on Sept. 1 
last; on the Ordinary shares at the rate of 12 percent. per annum, including 
the interim 4 per cent. paid on Sept. 1, and а bonus of 2 per cent. per 
annum. These payments will amount to £28,084. 5s. 1d., leaving £14,528 
rd dd. to be carried forward. Dividend warrants will be posted on 
th inst. 


Telegraph Construction and Maintenance Co. (Limited). 


The thirty-fifth annual report of the directors of this company will be 
submitted at the meeting to be held on Tuesday, Feb. 28. The accounts 
for the year show a net profit of £71,593. 12s. 14., after charging interest 
on debentures. To this is added £33,841. 9s. 11d. brought forward, making 
£105,435. 22. From this amount js deducted the interim dividend of 5 
per cent. (paid July 19), leaving £83,025. 2s. to be dealt with, out of which 
the directors propose to distribute a dividend of £1. 4s. per share (absorb- 
ing £44,820) being at the rate of 10 per cent., and making, with the 
amount already paid, a total dividend for the year of £1. 16s, per share, or 
15 per cent., free of tax, leaving £38,205. 2s. to be carried forward. 

The company’s works have during the past year been fully occupied in the 
manufacture of submarine telegraph cables and insulated land lines, and 
the steamships have been actively employed in the laying and repairing of 
cables. The factories at East Greenwich and Wharf-road and the com- 
pany's steamships have been maintained ina thoroughly efficient condition. 
An important addition to the latter is the e.s. “ Anglia,” 6,514 tons, built 
during the year. This ship is by far the largest telegraph steamer afloat. . 
Her cable gear and machinery are of the most recent design and include all 
the latest improvements. 

The company’s £150,000 Five per Cent. Debentures, which matured on 
Jan. 1, 1899, have been extended for a period of 10 years from that date at 
the rate of 4 per cent. per annum. . 

The directors propose to establish a pension fund for the benefit of the 
staff. The details are not yet settled, but a sum of £5,000 has been placed 
to the debit of profit and lose, so as to furnish a sum available for the 
purpose of starting the fund. 

The retiring directore, Admiral Sir Anthony H. Hoskins and Mr. Colin 
F. Campbell, offer themselves for re-election. l 


Windsor Electrical Installation Co. (Limited). 


The report of the directors of this company for the year 1898 states that 
the business has progressed satisfactorily. The number of lamps and motora 
installed on Dec. 51, 1897, was equivalent to 4,985 8 c.p. During 1898 
2,929 were added, þringing up the total to 7,914, of which total 540 repre- 
sent motor power. A new boiler bas been added to the station plant, and 
the mains have been extended. The mains have been extended to Windeor 
Castle, and since the close of the year the number of lamps connected 
has already increased by 550 8 c.p. The net profit for the year was 
£2,539. 12s. 9d., and this, added to the amount hrought forward, makes 
available for distribution £2,830. 9s. 7d. The directors recommend a 
dividend be declared of 6 per cent. for the year ; and that £793. 15s. 2d. 
be set aside to a depreciation, renewal and reserve fund. The shareholders 
will be asked to vote the directors a sum out of the balance of £687. 10s. 5d. 

The remaining capital of £5,000 was issued during the year at a premium 
of 2s. 6d. per ehare, and the directors recommend that out of these pre- 
miums (2625) the whole of the preliminary expenses (£418. 15s. 2d.) be 
written off, and that the balance be carried to depreciation, renewal and 
reserve, bringing that account up to £1,000. 

The total capital expenditure to Dec. 31, including the stock of the 
installation department, was £26,409. 15s. 114., but аз the total capita 
received was only £25,000, the directors recommend that the capital te 
increased from £25,000 to £50,000. 

Current is at present being supplied at 7d. per unit, but on April 1 
next it is to be reduced to 64d. per unit. 


Newcastle-upon-Tyne Electrio Supply Co. (Limited). 

The directors’ report for the year ended Dec. 31, states that the demand 
for electricity continued to improve, the units sold haviug been 803,789, 
against 660,906 last year. The total profit, including the balance brought 


forward, was £6,020. 18s. 3d. Out of this the directors recommend a 


dividend of 8 per cent. for tbe year, on account of which an interim 
dividend of 34 per cent. was paid on July 15 last, leaving a further dividend 
of 44 per cent. now payable. The total dividend will absorb £4,026. 18s. 1d., 
and it is proposed to place to reserve and depreciation £1,000, increasing 
this account to £7,700, and to carry forward £994. 0s. 2d. The capital 
expenditure has been increased during the year by about £15,000, this 
including an additional large set of generating plant and the general exten- 
sion of the company’s system to meet the growing demand for electrical 
energy. Arrangements are being made for still further increasing the 
capacity of the station, and also for supplying continuous current for power 
and other purposes for which several applications have already been 
received. The special expenditure above mentioned has been met by the 
issue of 5,000 new shares, 

At the meeting on Tuesday the Chairman (Ald. T. G. Gibson) said he 
was pleased to say that the directors, in view of the satisfactory state of 
the accounts, had resolved to relinquish the rent charge for transformers 
and apparatus, which would relieve consumers to the extent of £600 per 
annum. He thought that the Newcastle Corporation Bill, which would 
enable the Corporation to supply electricity, amounted to an encroachment 
upon their rights. The report was adopted. 
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Hove Electric Lighting Co. (Limited). 


The annual report of the directora to Dec. 31 states that the progress of 


the Company continues satisfactory. The units sold were 350,554 com- 
pared with 268,243 in 1897, the gross revenue was £9,480. 7e. 1d. against 
£7,269. 11s. Ad., and the gross expenditure £4,390. 8s. 11d. The net result 
is а profit of £5,080. 18s. 2d., an increase of £1,486. 88. 6d. over 1897. 
The reduction ia price of current has been amply justified, and the 
directors have no doubt that the most profitable policy which can be 
adopted by the company will be to further reduce the price, but until the 
station has been enlarged, and ample provision made for dealing with a 
further greatly increased demand, it will be inadvisable to make any 
further reductions. The number of lamps and motors connected to the 
company's system at Dec. 31 was equivalent to 36,967 8 c.p. lampe, and 
the number of houses connected 515, compared with 27,777 lamps and 397 
houses at Dec. 31, 1897. To the net revenue of £5,089. 18s. 2d. has to be 
added £214. 13s. 2d., balance from last year, making £5,504. 118. 4d. 
After deducting debenture intereat aud interim dividend paid in October, 
and providing for tax, there remains £35,264. 15s. 54. at tbe credit of the 
revenue ; and -the directors propose to write £247. 17s. off preliminary 
expenses, to place £1,000 to reserve, to declare & dividend (payable 
April 15) at the rate of 8 per cent. per annum for the half-year on the 
share capital, making 64 per cent. for the year, and to carry the balance 
(£400. 1s. 5d.) forward. The reserve fund now stands at £5,287. 17s., and 
£191. дв. 1d. has been added to depreciation and maintenance reserve, 
which now stands at £1,105. 13s. 1d. 

The directors have issued 1,000 of the new £5 shares at £7 each, the 
premiums being added to reserve. They have aleo issued £700 of Four 
per Cent Debenture stock, making the total Debentvre charge £25,000. 
During the past year expenditure on capital account was £10,641, the 
total to Dec. 31 being £77,450. 12s. 2d. Two new steam dynamos of 550 
and 40 н.р. respectively, and an additional boiler, have been added to the 
generating plant. Over £4,500 has been expended on new mains and 
strengthening the existing feeders and mains, and £1,120 on additional 
meters and demand indicators. The continued increase in the company’s 
business has forced upon the directors the consideration of the extension 
of the lighting station, and additions to the generating plant therein. To 
meet the cost of these and of further extensions to the mains it will be 
necessary to raise additional capital. The directors propose, therefore, to 


issue the remaining 1,000 £5 shares, bringing the total subscribed capital 


up to £50,000. These shares are offered to members pro rata at £7. 10e. 
per share. It is proposed that the nominal share capital of the company 
shall be increased to £100,000 by the creation of 10,000 additional shares 
of £5 each. 


NEW COMPANIES, STATUTORY RETURNS, &e 


— — Я 


BRITISH THERMOPHOR SYNDICATE (LIMITED).—This company was 
registered on Feb. 15, with a capital of £25,000, in £1 shares, to enter 
into an agreement with Salisbury-Jones and Bidwell, and to acquire, 
develop, work and deal with any patents and rights relating to the produc- 
tion, treatment, storage, application, distribution and use of heat and 
electricity. 

COMMERCIAL TELEGRAPH CONSTRUCTION SYNDICATE (LIMITED).— 
This company was registered on Feb. 20 with a capital of £5,000, in £100 
shares, to enter into an agreement with the Hon. James Roche to subscribe 
for or otherwise acquire the whole or any part of the shares, debentures, 
or other securities of the Northern Commercial Telegraph Co. (Limited), 
incorporated by an Act of the Canadian Parliament, and to carry on the 
business of telegraph and telephone proprietors, electricians, electrical 
apparatus manufacturers, suppliers of electricity, &c. The first subscribers 
are :—Hon. James Roche, M.P., H. S. Holt, A. Raymond, Fred. J. Abbott, 
В. W. Bell, В. H. M. Ritchie, and C. Н. Gurney. 

LINDSAY, BROWNING AND CO. (LIMITED).—This company was regis- 
tered on Feb. 18 with a capital of £1,000, in £1 shares, to acquire and 
take over as a going concern the business now carried on by Lindsay, 
Browning and Co., and to carry on the business of electrical engineers, 
electricians, suppliers of electricity and manufacturers of and dealers in 
electrical apparatue. The first directors are :—Frederic L. L. Lindsay and 
Ernest F. Browning. 

NEW ROTTINGDEAN ELECTRICITY CO. (LIMITED).—This company was 
registered on Feb. 16, with a capital of £2,000, in £1 shares, to enter into 
an agreement for the acquisition of an electric lighting plant at Rotting- 
dean, Sussex, for £850, and to carry on the business of electricians, elec- 
trical and mechanical engineers, suppliera of electricity and electrical 
apparatus manufacturers. The first directors are : —C. Reed, S. J. Thacker, 
S. Reed, G. Mason, F. Thomas and W. Hilder. 

WILLIAM JAMES GLOVER AND CO. (Established 1818) (LIMITED).— 
This company was registered on Feb. 16, with a capital of £100,000, in £1 
sbares (of which 40,000 are £5 per cent. cumulative Preference), to carry 
on the business of cable makers, wire rope makers, wire drawers, elec- 
tricians, electrical and mechanical engineers, electrical apparatus manufac- 
turers, telegraph, telephone and electric cable makers, india-rubber 
merchants, paint manufacturers, &c. The first subscribers are :—B. B. 
Glover, W. J. Glover, G. E. Heyl-Dia (electrical engineer), F. W. Maxwell, 
R. B. Glover, B. H. Glover and W. Hanchett. The first directors are :— 
B. B. Glover, W. J. Glover, К. B. Glover and G. E. Heyl-Dia. 


CONTINENTAL WATER AND ELECTRICAL POWER 8YNDICATE LIMI- 
TED.—The annual retura to Dec. 29 gives the nominal capital as £26,000, 
in £1 shares (of which 1,000 are Deferred); 19,500 Ordinary and 890 
Deferred shares have been taken up, and the full amount has been called, 


been spent on it. 


DIRECT ELECTRIC GENERATOR SYNDICATE (LIMITED).—The annual 
return to Dec. 15 has been filed. The nominal capital is £100,000, in £1 
shares ; 99,725 shares have been taken up, and 95,000 have been issued as 
fully paid. The full amount has been paid on the remaining shares. 

DIRECT ELECTRIC GENERATOR (FOREIGN RIGHTS) SYNDICATE 
LIMITED.—The annual return to Dec. 15 has been filed. The nominal 
capital is £100,000, in £1 shares, of which 95,283 shares have been taken 
up aud 95,000 are considered as fully paid. 

DIRECT WEST INDIA CABLE CO. (LIMITED).—The annual return to 
Dec. 28 has been filed. The nominal capital is £120,000, in £5 shares, of 
which 12,000 have been taken up. £2. 10s. per share has been called 
and paid. 

DOE PORTABLE ELECTRIC LIGHT AND POWER SYNDICATE (LIMITED). 
The statutory return to Oct. 29 has been filed. The capital is £40,000, 
in £1 shares, of which 7,208 have been taken up. £1 per share has been 
called on 7,201 shares. 

DOUGLAS SOUTHERN LECTRIC RAILWAYS (LIMITED).— The annual 
return to Jan. 10 has been filed. The capital is £50,000, in £1 sbares (of 
which 30,000 are Preference) 25,573 Preference and 15,472 Ordinary 
shares have been taken up, and 135,407 of the former and 9,668 of the 
latter have been issued as fully paid. "The full amount has been called on 
the others. 


CITY NOTES. 


— —— 


MEMORANDA.— Bank rate 3 per cent. (since Feb. 2, 1899). Price of 
silver 27,,d. per oz. (Feb. 25). Consols (24 per cent.) 1114—1118 for 
money, llli—1118 for account; 24 per cent. 104—104} (Feb. 23) 
Stock Exchange Settling Days: Consols, March 1; Stocks and Shares 
Continuation Day, March 8; Ticket Day, March 9; Pay Days, Feb. 24 
and March 10; Mining Share Carry over Day, March 7. 


BAKER STREET AND WATERLOO RAILWAY CO.—A special meet- 
ing of this company was held last week, when the bill now before 
Parliament was approved. The chairman said that the company’s 
authorised line from Waterloo to the Great Central terminus was in course 
of construction, and that something like а quarter of a million had already 
In view of the fact that this was the only railway con- 
necting Waterloo and the tramway systems south of the Thames with 
Charing Cross, Piccadilly-circus, Oxford-circus, Baker-street and the Great 
Central terminus, and that it would be able to exchange passengers with 
eight different railway systems, it was probably the most important of 
London’s underground electric railways, and it was anticipated that traffic 
would be very great. The object of the present bill was to extend the 
authorised line to Paddington and Euston, which would solve the problem 
of linking up the great railway termini of London. It was proposed to 
change the name of the company to the Waterloo, Paddington and Euston 
Railway Co. | 

DEUTSCHE KABELWERKE VORM. HIRSCHMANN AND CO.—An extra" 
ordinary meeting has been' called for March 15, for the purpose of 
authorising an increase in the capital from 1,000,000 to 2,000,000 marks 
for extensions of the business. 


ELECTROID GAS LIGHT SYNDICATE (LIMITED).—Subscriptions have 
been invited to an issue of £50,000, in £1 shares, in a company with the 
above title established in Manchester, the object of the concern being “ to 
carry on the business of an electroid gas light company in all its branches, 
and to manufacture and supply electricity and electroid gas light, and to 
light therewith cities, towns, docks, markets and other places.” Mr. J. H. 
G. Davis (director of the Madeira Electric Lighting Co.) is chairman of 
the board of directora, and Mr. E. W. Donovan, A. I. E. E., is engineer and 
works manager. 

GEURNSEY RAILWAY CO. (LIMITED).—At a meeting of this company 
on the 14th inst., the report of the directors, with slight amendment, was 
approved. The gross receipts of the railway for the year 1898 were 
£6,253. 14s. Ad., showing a decrease of £92. 1ls. 7d. The working 
expenses showed a decrease of £199. 18». 8d. The electrical equipment of 
the line, the car shed and pits and the rolling stock had been kept in effl- 
cient repair out of the revenue. А dividend of 4 per cent. on the Ordinary 
shares was declared. 

LONDON PLATINO BRAZILIAN TELEGRAPH CO. (LIMITED).— The half- 
year:y coupons, which fall due on Ist prox., of the £100,000 Six per Cent. 
Debentures, will be paid by Messrs. Glyn, Mills, Currie and Co., 67, Lom- 
bard-street, E.C. 

NERNST ELECTRIC LIGHT (LIMITED).— Оп another page will be found 
a complete prospectus of the Nernst Electric Light (Limited), formed with 
a capital of £320,000, in 140,000 Preference and 100,000 Ordinary shares 
of #1 each. The vendors take the whole of the Ordinary shares fully paid 


in part payment of the purchase money, and the public are now invited to 


subscribe for 115,000 Preference shares at par, payable — 58. on application, 
бв. on allotment, 5s. on April 1, and bs. оп May 1 next. The remaining 
25,000 Preference sbares are, with £65,000 in cash, taken by the vendors 
as the balance of the purchase price. The company is formed to acquire 
and work “in the countries mentioned," the patent rights of the 
Nernst electric lamp. These countries do not iuclude any part of 
Europe, North America, or Canada, but the company is free to operate 
in Australasia, Africa, Asia, South and Central America, and the islands 
adjacent. The completed patent rights which the company take over are 
those grauted for Argentina, Cape Colony, Egypt, New South Wales, New 
Zealand, South Australia, Venezuela, and Victoria. The information given 
in the prospectus of the ground covered by the company’s operations, and 
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the limits thereto, is very full, and intending investors must carefully read 
the prospectus. We must repeat that the company has no rights in 
Europe, North America, or Canada, and consequently the purchase price 
of £270,000 may by some be considered excessive, and the £50,000 left 
for working capital may, by the same reasoning, considering the vast extent 
of virgin territory which the company is free to exploit, be considered 
unreasonably limited. However, the lists do not open until Monday, and 
it remains to be seen whether the investing public will consider the offer 
now made sufficiently tempting to justify the directors in proceeding to 
allotment. 

PENNY-IN-THE-SLOT ELECTRIC SUPPLY SYNDICATE (LIMITED) —At 
an extraordinary meeting of this syndicate held on the 16th inst., resolu- 
tions were considered and approved :—(1) altering the name of the 
syndicate to The Bastian Meter Co. (Limited) ; (2) adopting an agreement 
between the Electric Lighting Extension Syndicate (Limited) and the 
Penny-in-the-Slot Electric Supply Syndicate (Limited) for the purchase of 
the whole of the undertaking of the former ; (3) making 3,000 shares of £1 
each, not already subscribed for or issued (Nos. 17,501 to 20 ,900), into Six 
Per Cent. Preference shares, such shares to participate pro rata in any 
surplus profits after the holders of Ordinary shares have been paid a dividend 
of 74 per cent., and providing, in the event of the company being wound up, 
that the surplus assets shall be applicable to the repayment to the 


quotation to £200,000 Four and a-Half per Cent. Debenture stock of the 
County of London and Brush Provincial Electric Lighting Co. (Limited), 
and to allow the further iesue of 5,749 Five per Cent. Perpetual Preference 
£10 shares and £50,000 Four per ‘Cent. Perpetual Debenture stock of the 
City and South London Railway Co., £500,000 Three and a-Half per Cent. 
Preference stock of the Eastern Telegraph Co., Limited (in lieu of pro- 
visional certificates now quoted), and the further issue of £17,150 Five 
per Cent. First Mortgage Registered Debentures of Crompton and Co. 
(Limited), to be quoted in the Official List. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE COMPANY (LIMITED). 
—The tranefer books of this company are closed from the 20th to the 28th 
inst. inclusive, preparatory to the payment of dividend. 


WEST AFRICAN TELEGRAPH CO. (LIMITED).— The half-yearly interest 
on this company’s £300,000 Five per Cent. Mortgage Debentures, due 
March 1, will be paid by the National Bank of Scotland, 37, Nicholas- 
lane, Е.С. See advertisement. 

WEST INDIA AND PAWAMA TELEGRAPH CO. (LIMITED).—The esti- 
mated amount of the traffic receipts of this company for the half month 
ended Feb. 15 is £2,405, against £1, 804 in the corresponding period of 1898. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
| 45 


holders of these Preference shares the amount paid upthereon. The Com- | 8 | ‚| No AGGREGATE. 
pany is not to create further Preference shares to rank with those now Line. he} © о. оќ 
created, ог to issue debentures, without the consent of а majority of the 4 * | weeks! Amount. Bh ed 
holders of these Preference shares. From a report of the proceedings at - 5 — — — — mm 
the meeting, which has been supplied to us, we learn that the managing- 1899 £ £ 2 
director, Mr. C. Orme Bastian (in the absence of the Chairman) presided, Birmingham Tramways. Feb. 18 | 5,925 |+ 398 ... as ase 
and, after an explanation of the object of the resolutions, these were putto | Blackpool ration. „ 16] 129 |a 15| 46| 17,180 |+ 2,496 
the meeting, and carried. Blackpool and Fleet- 18 | 178 7 1.060 
BCARBOROUGH ELECTRIC SUPPLY CO. (LIMITED).—The ordinary wood Co. este өөө ? a: : 
general meeting was held on Thursday last at Scarborough. The chairman | Bradford Corporation. „ 19 288, .. 29 7,285 ss 
(Mr. G. Alderson. Smith) eaid that they had made steady progress durin ng *Bristol Trams & Carriage „ 17 2,595 1+ 196 7 17,251 |+ 726 
the year. They had not gone by leaps and bounds, but their increase h City & South London Ку. „ 19 1,087 T 36 8) 8,894 ＋ 329 
been remarkably steady. In 1896 they had 17,700 lampe, i in 1897 20,000, | Dover Corporation.. „ 18 | 147 + 45| 46 8,199 те 
and in 1898 22,000. Their receipts іп 1895 were 28, 466; in 1896, £4, 383; DublinUnited(Southern)) „ 17 | 657 |+ 240 7, 4,138 |+ 1,312 
in 1897, £5, 179; and in 1898, £5,442. Their profits were, in 1895, £937 ; | *Glasgow Corporation. „ 18 | 8,058 +1141 . i 
in 1896, 21,617: ; in 1897, £1,845 ; in 1898, £2,552. Their dividend was | Liverpool Corporation 
Az per cent. in 1896, 5 per cent. in 1897, and they proposed now to pay 54 Dingle Route ......... „ 17! 442 . |! 13; 7065, i 
per cent. In 1896 they carried forward £143, in 1897 £188, and in 1898 Prince's Park Route... , 17 298 8 4 1,147 : 
£368. They must all feel that that showed the good position in which the | Liverpool Overhead Riy.) „„ 19 1,297 — 23| 8 10,344 - 486 
company stood. *Sheffield Tramways....| , 19 |1, 275 |+ 335) 7 8,489 + 1,714 
STOCK EXCHANGE NOTICES.— Application has been made to the Stock | South Staffs. Trams... » 17 1+ 34 7i 4090 - 
Exchange committee to appoint a special settling day in and to grant a * Partly electrical. 
ELECTRICAL COMPANIES’ SHARE LIST. 
Presext| AMOUNT | LAST PREVIOUS Price | RATE PER BUSINESS DONE 
З МАМЕ, WEEK's Prion | Wednesday, | CENT. DIVIDENDS Don. DURING WEEK 
шымны o a Ма FEB. 15. Fob. 22. | YIELDED. ENDING FEB. 22. 
TELECRAPHS & в. а. Higbes | Аве 
211.00 10 & African Direct Telegra Mort. Deb. (rod) - и ш m mi 81611 | January and July .. 1003 ee 
&i9500€ | 100 | 6% Do. 5 per Jent. Bedonturt - в 91 87 22 565 Е ЖЕ 
8906, Stock 24,0 көлен Sen m Gs ae RE E de MD de се 67 69 67 69 5 0 0 | Feb, May, Aug., Nov. 67$ — 
25047, 1 Beock | 50/0 Preferred 2222. 19 1 109 120 воо x м 119$ 119 
43,067,221 | Воск 18/) Do. Deferred .. «4 15] lel 144 16 600 = 158 141 
206,161 10 8/0 Brasilian Submarine —— M 16 16 16 Mi 4. 41) | Mar, скве 0%:000. 107, 16 
875 100 6X |" Do 6 Оеп. Debs. (tnd 1500 „| 110 114 110 14 4 7 9 | Juno and ber " T 
000, $100 $2} | Comm Cable Capital Stock ~-~- ] 180 10% 180 190 4 4 8 | Jan, Ape., July, O06. 183 22 
1, 882,528 Stook r^ * Do. 4 per Cent. Debenture "— 106 107 105 107 815 3 " , 1061 108 
16,000 10 8 Oaba Submarine Ordinary (Deferred) = 2 1 1 " 10j 013 4 | February and August 101 9:1; 
6,000 10 10/0 Do. erence 10 per Ou. 17 18 17 184 5 8 1 " ' 18$ 18. 
12,081 7 | 20 | Direct Spanish (Ordinary) 2 4 6 4 6 & 811 | Дреа October... | .. a 
6,000 6 10/0 Do. 10 per Cent. Cum as 10 11 10 ll 4 13 10 NS = 
480,000 50 ү 4 Do. 43 per Cent. Deben -——— ——— а. 104% 107% 104% 107% 441 January and Ju = = eo - 
бу, 90 Dtrect United States Сау eee E 13 183 12 19 B 6 O | Jan., Apr., July, Oct. 123 11 
£120,000 100 $4 Direct West India Cable nia Reg. ‘Deb. (red) .. 108 105 102 105 4 6 9 «à 
£1,000,00(| Stock 67 Hastern Ordinary on ap е» on чо оо 179 181 179 181 816 4 Jan., Ape., July, Oct 183 180 
#1, 205, 00 Stock 33 Do. 33 per Cent. Pref. k Wee m».000*90 104 107 104 107 8 5 7 90 99 1063 101 
1.42. 200 Stock 4 » Do 4 Cent. Mort. 8 € (гий) 196 130 196 180 8 2 0 | May and November 194 127 
490, 100 6 Do. 6 per Cent Debentures, IN 99 102 93 102 418 0 | February & August ay ee 
£500,000 | Stock = Do. роо Certificates (all paid) . 108 -104 107 ЗА sé КУ » 
350,000 10 Bestern — e Әз 171 101 171 18; 816 9 Jan., Apr., July, Oot. 183 1715 
416,00 100 | 5$ * De 4 per Oant, Борош 2 8 хб. 99 108 I ios | 411 1 | Janua and Jul ik 
£64,400 | 100 5 Do, E xa lcm шасы те. 109 103 100 108 4171 i зва : = 
435,10 100 bz |"*Hastern ri^ 8. Baan 6 е Deb. їйї (reg) 99 103 99 108 417 1 " " - - 
[646,500 100 5% Do, (Bearer) j ---.| 10) 108 100 103 417 1 кр 2 
000 100 6 а Do. КЕЕ Eee om om am ces 102 106 102 105 817 8 | Fe & А 103 1)°$ 
£200,000 35 6 Ма Sub. Beba. (red) —--.| 106 107% 104 107% 816 2 | May November ve = 
180,237 10 1/9 @iobe’ Telegraph and ——— o. оо е 18 18 12 18 817 4 | Jan., Apr., July, Oct. 134 12] 
180,043 10 6% 6 Cent. Prete ——— 17 17 17 174. 3 8 7 " 1 ы 17 
150,000 19 | 5/0 | Great Northern of o: 81 293 0} | 8 5 7 | January, Apetl, Jay | 22H: 2 
£150,000 100 6x * uma „р Cent. Debs. e Series ''B" 101 104 101 104 417 7 | March & September — - 
£97,800 100 4j Bermuda Cable Aut lat Mort Dob red. 9 101 99 102 4 8 6 | June and December - 74 
17,000 95 1% | Indo Indo-Buropean d one 58 61 58 61 4 2 0 | May and November E8 - 
£100,000 100 London Platino-Brasilian 6 per Gent. Doba., ; 1904. 109 112 109 113 5 7 7 & September E - 
4100, 000 100 4% C 6% Guar. Debs.(red) . atie 105 108 105 148 814 5 June and December “= с 
11,880 8 4/0 Reuber am со am жэ am тә чэ оо ав — 6} 7$ 64 14 5 6 8 October... ws 
6,881 |4100 Cert.| 67 Bubmarino Cables Trust —————— 188 148 188 из 4411 " " 1411 1897 
4000000 1060 5% 1e. per Ое Ч (red) 22222] 109 108 100 108 4 is 6 | March & September | С 
80,008 2 — Vest Coast of t America 222222 è 1 1 1 = с = ж 
£160,000 100 6% Do. per Cent. Deben ture 108 106 108 106 815 9 | June and Decem = is 
88,831 10 1/6 желш ыарыы (can mw han жө ою ee M ә. CV 1 14 11 2 ud May and November 1% її 
4,009 10 60 Do. брег Cent. 2nd Preference ..... . 8 98 sl 6 0 4 91 ЖЕ 
490,000 100 5% |" Do. 6 per Cent. Deben ture 104 107 104 107 418 6 January and Jay - m - 
84, 200 15 5 0 Western and Brasilian АТУ = m m n oo в os 121 18 1$) 13 4 11 8 | May and Novem А = 
83,139 7 L8 по 3 «ә оо то aD GU сно eum am 4 4$ Г 4$ = 99 90 = = 
44559,5021 | Btoc 4 1202 Debenture — 108 109 100 109 818 9 June and December E 925 
1, 108, 000 81,000 7% “Western y, nix i Mor (B ) Bonds 1902 - 6 710 Feb., May, Aug., Nov. - d 
£168,110 109 6б» % De $. Sterling Bonds (төй.) ......' 98 103 98 108 0 16 6 March à — - 
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ELEOTRIOAL COMPANIES SHARE LIST. 
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| AMOUNT | LAST | PREVIOUS | Price RATE PER | | BUSINESS DONE 
rio ae t | DIVI- | NAME.  WERK'SPRIOR Wednesday, | бнт. DIVIDEND DUE. | DURING WEEK 
SHARE. | DEND. | FEB. 15. ‘Feb. 22. YIELDED. | ENDING FEB. 2 :. 
, [ 
TELEPHONES. 
& з. d. Highest | Lowest 
44,000 £5 4/0 | Chil! Telephone (fully ра! 1 om ae 2} Bl 21 81 6 8 i | Ae aeu ores = m 
$24,850 10/0 14d. | Consolidated Telephone Const. & Manufacturing ik 10 ps Ye бї O9 [ФИИ шола на = ра 
98,000 5 0 | Monte Video Telephone 6 per Cent. Preference .. - a = October... =- - - 
15,000 10 60 Do. брег Cent. Cumulative 1st Pref. — .. 14 16 ч 16 815 0 0 " 16 © 
250,000 B: |. Do. 6% Non-Cumulative 8rd Pref ...... 58 51 51 53 4 611 " " 54 54 
1,829,471 Stock six .|* Do. Debenture Stock 33 (red. 190 192 10) 162 8 9 0 | June and Desember 1014 121 
171, eee | eil E 4 618 4 | April and October. E = 
58, Б 6/0 | United River Plate ә 4 5 11 51 Zi 26 | Š 
4151,68 Stock 6% * Do. брег ж Debenture Stock (red.) — mx en 101 107 194 1°7 4 13 1l | June aud December - — 
| 
| ELECTRICITY SUPPLY COMPANIES, . 

100.000 1 — Bl'ckh'th & Gr'nw'ch D'st'ct Elec. Lt. Ord. (IOS ud.) + L| 3 [| - E nd - 
6,000 10 de Bournemouth and Poole Electricity Supply Ord. 191 13} 13 13 - a - E 
6,000 10 4/6 Do, 44 per Cent. Cumulative Pref. .... 10} 111 109. 114 4 4 0 =)" os 

80,000 5 3/0 Charing Cross & Strand Electricity Supply Corp. 11 1? 1104 18 8 4 0 | February & August 12} 11{ 
£34,000 5 е „Chelsea Electricity Suppl „ Peay пагу, асо маса на 9 10 Bi 9} . March — га oo 
£60,000 tock Do. 44% Bene tock (red.) .. .. 114 116 114 116 818 1 | Jans ani Озсзщэз” $e 5% 
$1,200,000) $1,000 5% ES Edison Ist Mort.5% 80 yearGoldBonds(red) 103 105 103 105 415 я 2 be КД 
50,000 . 10 5/0 City of London Elec. Lighting Ord. 40,001 to 90,000 19 20 18} 1? 6 8 2 | February & Augus: 2) 18] 
10,000 10 1/9 . Ordinary 90,001 to 100,000 ...... „.... = 18 2) 184 19 oe s a 2 
480,000 10 6% Do. 6% Cumulative Pref. .........——..| 15 16} 15 16 815 0 | January and July 154 1113 
£400,000 | Stock 6% - |+ Do. 57 Debenture Stock (red.) 124 129 121 129 8 17 10 | Juns aud Decamoer ob 
80,000 . 10 ec County of London & Brush Prov. Ord, (It) 30 ,000) 12 18 12} 134 = ә 12} = 
-10,000 10 .. Do. 8 ——4%“qàͥF „44644 12 13 12} 13} .. — * oe 
20,000 10 Do. % Cumulative Preference. 144 16} 144 154 4 0 0 | March & Septamo»sr 151 se 
15,660 5 90 House -to-House Electric Lighting Supply Ога. ` 9 10 9 10 2 0 0 са 93 Ф 
19,000 5 8/6 Do. 7 рег Cent. Preferenoe 9 104 9h 10 8 6 8 | March & September - - 
15,000 5 10 Kensington Y Knightsbridge Ord. —........ . 13 14 > M 14 818 7 ä ‘in en »» 
10,000 Б 6 Do. 6 It Pref........... dis dicum iul E tp 1} 81 73 8l 812 9 | January and July . - - 
110,000 8 e London Electric Supply Ordinary me == = == = =- = 84 4 84 4 - - 4 8H 
£ 00,000 | Stock m Do. % 1st Mort. Deb... „көзен 108 03 104 106 315 6 |Mch,June,Sept,Dec,| 105 10 
62 500 10 5/0 P ra E Electric Supply ‘Ordinary — 17% 18} 7 18 8 6 8 | aptit aad Ou 17 17} 
27,500 10 х ро. (£7 p CPP 14 15 133 14 2 - - M 
£520,000 | Stock 44% Do. 44% Deb. Stock First Mortgage 113 121 218 121 811 7 | Jane and Dasa ub; — - 
6,452 10 6/0 | Notting Hill Electr!^ Ordinary me == = == =s = — — . . 174 183 17 18} 8 410 | March == æ — 
10,000 5 i Oxford Electric Ordinar r 63 7% 6 7} < - = - 

275,000 1 Rand Electric ... ХР I ` 11 = on — as 

£125,000 | Stock | 6% | RiverPlateElec.Li.&Tr'ot'n,Ltd.,6%1st Mor. Deb. 83 93 83 93 581 E x: ks 

150,000 $100 „Боты Y Mey em d of Montreal Shares 160 18) 16) 18) 49 Б ' - - - 

130,900 100 ux Dei Dele oo deus sai Aeg а 107 109 137 109 4 8 9 | April and Ostobsr . as oa 

81,980 b 9.8 | Bt. James and Pall Mall Electric Ordinary — 18 17 164 174 4 2 9 | February 4 August 171 17 

20,000 ї Do. 12 eee ы 9 10 9 19 810 0 " n - е 

,000 | Stock 4% |+ Do. 4 per Cent. Debenture Stock (re i) Ж pe T te June and Desemo»er e 
65,000 5 .. | South London Electric Supply Ordinary (£3 pald). 3b 8 31 8 * | e T з} 
79,900 5 5/0 Westminster Electric Supply ОТОРУ a om = 15 16 15) 16} 318 9 | March & September 13i 1% 
| 
ELECTRIC MANUFACTURING, &o., COMPANIE3, 

90,000 2 1/2} Brush Blectrical Engineering H 2} 14 21 218 5 ЕР — — 

90,000 3 1 Do, e сре Gent. Pref. Non-Cumulative 28 28 21 24 EG € 2n 2% 
£195,000 | Stock n & per Cent. Perpetual Debenture Stock| 111 115 1! 115 з 19 0 | Febraary & Aut e S 
450,000 | Stock . Debenture Stock(red.) me == -= ==.. [101 104 101 194 4 6 7 | Jane and Dacemd): M oe 
{ £20,000 5 5/0 Oallonder's Cable Construction OA 124) 13 14 18} 5 0 0 1 a 1; 121 

£90, Stock 44% Do. 447 186 Mort. Deb, (red) =. 118 1:0 113 118 3 17 1. | November ani May * "d 

800,000 1 97 Castner-Keliner Alkali Co. (fully nid) SE TP 1 1 1 14 518 6 4 e .. 

1"50,000 1 P Chadburn's Ship Telegraph Ordinary ..... Mer 1 1 1 1$ 2 2 lj, 1} 

‚50,000 1 714 Do. брег Cent. Cumulative Pre... 1 li 1 14 416 0 = - — 

„82,098 8 1/6 ,Crompton and Co. (Nos. 1 to 32 Ped) —— ET 23 8} 8l 33 400 e ~ — 

682,850 | 100 5 Do. 6% First Mort. Deb. (red.) 88 101 93 121 419 8 } Јапцату and Jaly .. € ec 

99,261 D 2 Н Edison and Swan United (“A“ Shares) (£3 рай). 2} 2} 24 2} 61) 9 | Fabruary & Апап 2h 4 
17,189 5 8/1 Do. (£5 2 eer ee ceases ee n | 4 b 4 6 6 0 0 " " 4} ас 
4194,023 | Stock 47 Do. 4% Mortgage Debenture Stock (red.) 97 93 97 9) 4 1 0 June and Decambar 95) 93 
17,400 | 5 5% | Edmundson's Electric. ad rer онен (fully pd) - 54 51 5} 61 4 611 | Half-yearly ........ bà — 
112,100 2 1/2} | Electric Construction Co. (Limited) 22 223 2j 94 412 0 | Janaary & July a. 2, -. 
25 ( 3 2/94 Do. 7 per Cent. Cumulative Pre 8 84 8 3) 4 0 | July .....—-< 30, 86 
£140,300 | Stock 4% Do. 4% First Mortgage Deb. (red.) 2...-....| 103 105 108 103 8 15 10 | January and July .. a 105} e 
12,500 10 8/0 Honley's Telegraph Works Ordinary .. = = ==- 25 26 954 24 413 1 | Febraary р" Апаз 23} lii 
8,000 10 7/0 Do. 7 1 1 Cent. Preference ms == ~ — Р 183 293 181 194 8 11 10 ө 15 13} E 
450,000 | Stock 44% Do. У Mortgage Debentare Stock (red.) -| 11L 116 113 116 819 1 ti * - T 
$0,000 10 5/0 India uber Gutta Percha, &c., Work 23 24 23 4 434 1 s 23] 250. 
, 100 47 Do. t Mortgage Debentures (red.).. . 102 103 1^2 100 815 6 | Maron & Sepbsmbar — .. 
87.850 ‚14 12/0 1 e ee and Maintenance — = — . 83 4? 33 42 4 5 9 | Maroh aud July. 414 44 
£1P,400 5 б Do. Manufacturing Ordinary .............. 8} 9} 8} 9} - - 94 z 
13,40 5 «а Ч brum Peete зл aS Йа» ne 9 51 63 64 6; 400 - — — 
£t0,000 6 4/0 Шара and Kopinson Ordinary ...... & 5i 8} 8} 8} 41. 5 | Apriland Octobar. - — 
430,0 0 5 8/0 Do, 6% Cumulative Preferencs .. ш... 7 7% 7 74 40 0 Т " 7 "ü 
i | | 
| ELECTRIC RAILWAYS, TRAMWAYS, &o. 
12,000 10 2 Blackpool and Fleetwood Tramways . ЕАР 204 22 | әз 24 : — — — 
95,000 10 6% | Bristol Tramways and Carriage xl 231 ut T 243 2 90 = 21} 2d 
25,000 10 6% Dos: «ЙТ LO pali) Lr. эзге Ve train У а 208 2l 211 91] 2 ? 8 » ЫР 204 
£90,410 Stock 4% / ла 12) 121 12) 121 8 0 2 = — — 
80,000 10 ES British Electric Traction Ordinary .... АМ uH 18 163 17; à — 17 
10,000 10 6/0 Do, 6%Cum,Pref.(fully pd. & £2.108. pra. 57 y: 13] 137 131 13; 478 - 18,9% 12) 
£100,000 Stock 6/2'3 Do. 6, Perp. Deb. ..... 121 12) 124 123 4 110 2x 1224 192; 
40,000 5 T Buenos Ayres & Belgrano 6) / Cum. "Pref. (£3 paid). Е 3} 3} Y. i» 376 34 
27,500 EE - 5 ро. йо, do. (fully paid) сә 4 4} y * - T 
£260,000 Stock 5% Do. do. o ә 167 LLU 411 4 T T - 

435,250 10 5% % | Central London Ordinary a =e == = == == = = = = — 9} 10] 9} 10} 218 June and Dezember 1:84 vg 

178,308 10 1/9} Do... (485 Dad) асе Gd Gd quium Ses is da MD. x 74 8; 7{ 8} 21154 is " {15 — 

&6580,000 | Stock z% | Oly and south London Rallway Coa, 0:4], m ... 2 14 71 13 318 3 | January and July о 7i 72 
22,500 10 к. Do. Ordinary (£5 paid). dia 4] ri 5 th 80 “a bë I 
9,251 10 5% Do. 6% Perpetuai Proferenca asa» d lá; 104 144 153 8 5 7 | January and July .. - — 
187,701 Stock 4% Do. 4% Perpetual Debentutaà — = æ = om —— 133 13; 133 135 219 7 May aod November Зух oo 
20, 000 10 67 Imperial Tramways Ordinary .............. 2 2? 23} 25 21 210 0 March & September 21 23 
10,000 10 67 DO. .UZ РГӘ ТӨШСӘ "ааа sd am mia emo 15р 18 16 TI 311 9 n T 18) (6 
£70,000 | Stock 4417 Do; denn 1154 119] 1184 119} 3 15 4 - = 3% 
67,00) lu 3% | Liverpool uvernead Ballway Ordinary m =- = - 10: 10} lus, 102, 3 з 1 | Fabruary & Augast - — 
126 000 Btock 4t Do 41 Debentute =з эө о 2 2 = єз сз «о о аз a, 103 108 103 108 814 1 | Јаз: агу and Ja y a - = 
20,000 5 8/8 New General Tractlon 6% Uumutative Pref m =- 4} ba 4} 54 5 11 3 — — — 
4640, 000 Stock BY Waterloo and City Ordinary m = = = == а «= 109 112 109 112 213 7 | Juans and Deoember 10 = 


* [n calculating the yleld on this security, allowauce has been made for accrued Interest, but nt for redemption. 
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IN the February number of the Nineteenth Century an 
all-British cable system is advocated by Mr. Авснівлір B. 
Hurp, with the object of connecting a number of strategical 
points by means of submarine cable landed only on British 
territory. The cable is to be established by the Imperial and 
Colonial Governments at a cost of £6,000,000. The carrying 
out of part of this scheme, affecting the Pacific alone, on 
similar lines at a maximum cost of £1,800,000, is also urged 
in an article in The Times of February 21. It would be easy 
to criticise these articles point by point and at considerable 
length. It may, however, suffice to comment as briefly as 
possible on the summing up in the Nineteenth Century: 
Finally, the advantages of this great scheme would be these : 
(1) The cable would be State-owned ; (2) the present tax on 
intercommunication would cease, since the State would do all 
in its power to foster business; (8) the empire and its distant 
outposts would be in close connection, without fear of foreign 
interference: (4) all the more important coaling stations, 
except Malta and Gibraltar, would be linked to the War 
Office and the Admiralty by a double route." Such a scheme 
might well be objected to on many grounds, including those 


of justice, necessity, efficiency, economy and policy. 
—Éü 


Tur great majority of us can see the injustice ‘of local 
authorities competing with their ratepayers in private 
enterprise, and it is not easy to differentiate such 
action from that of competition by the State with private 
capital, which has created a network of submarine lines con- 
necting nearly all the important ports of the globe. Such 
an opposition might go far to render valueless nearly forty 
millions sterling, sunk in providing the world with under-sea 


electrical communication. Then, again, is not such State 
action, which could only be justified on very strong grounds 
affecting the welfare and safety of the empire, entirely 
unnecessary ? The past history of cable enterprises abun- 
dantly proves that the policy of Cable Companies has been 
to lay additional lines even in advance of requirements from 
a commercial or strategical points of view. Further, is there 
any justification for thinking that the Imperial and Colonial 
Governments would establish and maintain cable com- 
munication more efficiently than private enterprise, which 
was the pioneer of submarine lines and has now had. 
nearly fifty years’ experience of everything connected there- 
with. It may also be said emphatically that long stretches 
of single or even duplicate cables afford no security for 
uninterrupted communication even in time of peace. To lay, 
in the sight of all the world, from 16,000. to 22,000 miles of 
single lines far distant from those tracks of commercial 
shipping, which would have to be patrolled by our cruisers in 
time of war, and then call these connecting links strategic 
cables must strike anyone who understands the subject as an 


‘utterly fatuous policy. 


——À rl e ——H— 


Next, would such State action be politic? It is clear that 
private enterprise would be chary about making extensions 
required for commercial or Imperial purposes, if liable to 
State competition. It may, however, be said that many 
of the difficulties here stated might be got over by Govern- 
ment acquisition of all cables laid by private enterprise ; 
but is it reasonable to suppose that foreign countries would 
allow cables already landed on their shores, which are 
absolutely necessary to International commerce, to be worked 
by the British Government ? i 

—— 

Mr. Hun» states that the present tax on intercommunica- 
tion would cease ; but it does not appear that messages are 
to be carried free, as, according to the article in The Times, it 
18 proposed to reduce the rates to Australia, for instance, about 
one third ; and it would remain to be seen whether the new 
lines would earn interest and working expenses in competition 
at such tariffs. Again, it is surely not to be imagined that 
Powers at war with us would abstain from cutting cables at 
Sea, because they were landed on British territory or even because 
considerable lengths of such sections were in deep water; and 
then what becomes of the statement that ‘‘ the Empire and its 
distant outposts would be in close connection without fear of 
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foreign interference The italics are not Mr. Hunp's. The 
whole question of cables in time of war was dealt with by 
Sir James ANDERSON many years ago, and he pointed out then 
that wherever cables can be repaired, which is practically 
wherever they are laid, they can be more easily cut; and that 
the only security lies in having so many routes that all cannot 
be interrupted at once. There, and in cables laid secretly during 
or immediately before hostilities, lies in a nut-shell the ques- 
tion of strategic cables. Further, secrecy as to the cables 
which continued working or had been repaired would go far to 
bafi: an enemy. Lastly, and this is an argument which 
requires to be very carefully weighed, such State action 
would destroy the international character which submarine 
eables have hitherto borne and would greatly intensify the 
desire of all the principal Governments to have cables of their 
own not landed on the territory of any other great power. 
— 

Last Friday evening, Prof. Lones delighted a large audience 
at the Royal Institution, with an experimental demonstration 
illustrating the effect of electrical waves upon metals, in 
light contact.“ The title of his discourse was simply 
** Coherers," a matter of special interest in these times, when 
wireless telegraphy has become really practical. Prof. Lopez 
expressed some surprise that everyone should be so interested 
in wireless telegraphy, and should look upon it as in any way 
а new invention. He pointed out with characteristic humour 
that in ancient times wireless telegraphy was the only means 
of sending signals from one place to another, for men could 
shout then as they can to-day, and could reflect sun flashes by 
means of mirrors. 
| — 

OnE striking result shown on Friday consisted in the 
arranging of two soap bubbles side by side, in such a way 
that they were almost in contaot. 
trical splash in the ether," the two bubbles flew together and 
united to form one large siogle one. А similar experiment 
was also shown with mercury beads which were just covered 
with a layer of oil, and almost in contact with one another. 
Attraction was shown to exist between metallic particles 
placed in light contact and washed by electromagnetic waves, 
the work of Mincuen, Branitey and others being referred 
to. Perhaps the most striking of these experiments was a 
modification of one recently made by Tommasina (The 
Electrician, January 13, 1899, p. 398) ; a chain of filings was 
picked up by & metal rod when an influence machine was 
vurned in the neighbourhood. The lecturer appeared to 

regret that his electro-physiological speculations with regard 
to the real nature of sight should not have met with a better 
reception by the medical profession. He showed, however, 
that in some ways our eyes behave for ether waves very much 
like a coherer does—for instance, the impression upon the 
retina only remains for a short time, and, perhaps, is then 
‘‘ tapped back in some mysterious manner, just as has neces- 
sarily to be done mechanically in the case of the coherer. In 
conclusion, Prof. Горсе expressed the opinion that the forces 


we know least about in physics are cohesion and gravitation. 
inet 


We publish this week a letter from Mr. Mites WALKER 
explaining that he was in error when, at the last Institution 


Upon making an elec- 


meeting, he stated that in a British Association Paper the 
use of accumulators for ‘‘ picking up” at the surface studs 
had been referred to by Prof. Si. vaxus Taompson, in describing 
the system of traction associated with his name. No mention 
that accumulators aro used is made in tho actual Paper, 
although the fact was alluded to at the time the Paper was 
read. Another letter, from the pen of Prof. Ayrton, calls upon 
us to withdraw our criticisms on his speech at the recent discus- 
sion, apparently on the ground of Mr. Waker having been in 
error. Мг. WALKEB's error has but little to do with our criticisms, 
and we still maintain that careful perusal of Prof. THompson’s 
Paper would have indicated the necessity for a picking-up 
device, such as а small accumulator on each car, although we 
were certainly wrong in implying that it must necessarily 
assume that form. It should not be overlooked that the 
B. A. Paper was not intended to indicate every detail of the 
system, for in the concluding paragraph it is stated that 
“ there are a number of practical details for which the authors 
have no room here." Moreover, we submit that no one could 
reasonably have inferred from even the bare text of the Paper 
that the system possessed in real life the defects so grotesquely 
pictured by Prof. Аүвток in his speech. 


— ad 


Тнк London Electric Supply Corporation (Limited) are to 
be congratulated on the satisfactory character of the report 
presented at a meeting of the shareholders yesterday. This 
is the first report since the undertaking emerged from the 
hands of the receiver. A report of the proceedings will be 
found in another column. By writing down the Ordinary 
shares from £5 to £3 some time since items of capital account 
amounting to £181,688 had been written off, leaving the 
capital account at £736,521. The past half-year shows 8 
working profit of £13,535, against £10,471 during the corres- 
ponding half year in 1897. 


— OD OO — cõ 


Cable Interruptions. 
Dakar -- Bathurst Feb. 9,1899 
Paramaribo— Cayenne Feb. 10, 1899 


American Cable to Hawaii.—It is stated that the American 
Sundry Civil Appropriations Bill includes £50,000 towards 
the cost of construction, by the Government Department, of à 
cable to Hawaii. An additional £400,000 will be available 
when required. 


Electric Power Transmission.—According to the /lectrical 
World of New York, surveys have recently been made near 
Granite Falls, Washington, for a water power electric trans- 
mission system which is likely to be installed by the Monte 
Cristo Railroad Co. A dam across the south fork of the 
Stillaguamish river was one of the principal points in the 
work. It is proposed to operate the street railway, the manu- 
facturing plants and the city lights in Everett, Wash., from 
the projected scheme, the cost of the installation of which, it 
has been estimated, would be repaid by the saving of fuel 1n 
three years. 


Storage Battery Competition.—The following is a list of 
makers who had entered, up to January 31, for the storage 
battery competition promoted by the Automobile Club de 
France, as mentioned in The Electrician of January 6 last: 
Société Anonyme pour le Travail des Metaux (Chloride cell), 
Compagnie Générale Electrique (Pollak cell), The French, 
Belgian and English Tudor Companies, Vereingte Accumula- 
toren und Elektricitats-Werke, Société Cruto (Pescetto cell), 
Lagarde, F. Wueste, Blot-Fulmen, the Fulmen Co., the 


Date of Interruption. 


„„ „„ „„ „%%% „ „ 999 000600609025 5*8658489 


СКА АДДЛДАДЕЕХЕХЕХДДДЕХЕХЕХХА 


685 


THE: ELECTRICIAN, MARCH 3, 1899. 


Phénix Co., G. B. Marzi, Compagnie Générale d’Electricité 
(Pulvis cell), John P..Hathaway (Hatch cell), Société des 
Soudiéres Electrolytiques, and Franz Heimel (Titan cell). 


New German Telephone Tariff.—A new tariff for telephone 
subscribers is to be introduced by the Telegraph Administra- 
tion of the German Government. It recognises the fact, 
which is so often overlooked by the public in this country, 
that the greater the number of subscribers to a telephone 
system the greater is the cost of erection and maintenance per 
subscriber, and, in consequence, the greater must be the sub- 
scription rates. In return for the higher rates the subscriber 
has, of course, the facility of obtaining connection with a 
greater number of other subscribers. The new German tariff 
includes the payment of a sum down per year, and a second 
gum according to the number of three minute conversations 
indulged in. The first rate is fixed at £8, £9. 15s., £4. 10s. 
and £5 for areas having 1,000, 5,000, 20,000 and above 
20,000 subscribers respectively. In addition, £1 is to be paid 
for the first 500 conversations, 15s. for every additional 500 
up to a total of 1,500, 10s. for every additional 500 between 
1,500 and 5,000, and over 8,000 a sum of 10s. pays for any 
further number of conversations. Thus, the minimum cost of 
a telephone is £4, and the maximum #9. 108. рег annum. 
The tariff will be revised every three years. Extra has, of 
course, to be paid for trunk connections, but these fees are also 
much lower than in this country :—Up to 81 miles, 8d.; 62 
miles, 6d. ; 810 miles, IS.; 620 miles, 1s. 6d. ; and for greater 
distances, 2s. 


Accidents to Trolley Cars on Railway Crossings.—Numer- 
ous accidents have been occurring of late in America, 
at places where trolley cars cross railway lines by level cross- 
ings. At Scranton, Pa., a motorman ran his car through the 
gates at a railway crossing and it was struck by а goods train, 
one of the 14 passengers on the car being fatally injured. 
From San Francisco comes the story of a narrow escape: a 
train of two coupled street cars was stopped on the tracks of 
the Southern Pacific by an accident to the electrical apparatus 
while crossing. In this instance the passengers, over 100 in 
number, left the cars, and the men of the party were able to 
push them across the tracks, just in time to avoid a collision 
with an approaching train. At Indianapolis recently, the 
trolley left the wire while a car was crossing the tracks of a 
steam railway, and the car stopped directly in front of an 
approaching train. By an emergency application of the 
brakes the train was stopped within four feet of the car which 
was filled with passengers. It so happened that the brake 
leverage on this particular train had been increased a short 
time previously and a quicker stop was made than would 
otherwise have been possible. The Street Railway Review, 
looking at the matter from а commercial rather than a 
humanitarian point of view, advocates interlocking signalling 
devices, for ‘in any of these cases there might have resulted 
an accident to settle the damage claims arising out of which 
would have paid for the installation of several interlocking 
systems.” | 


The New Peloux Meter.—A motor meter in which the coils 
are fixed is described in the Industrie Electrique of January 25th. 
It consists of two larger fixed coils, through which the whole 
current passes, and four smaller coils, each of 3,000 ohms 
resistance, also fixed, and arranged in pairs. These are con- 
nected to the commutator, so that a shunt current traverses, 
each in turn, according to the position of the brushes in rela- 
tion to the commutator. The larger coils are vertical, on a 
horizontal axis, and the smaller ones are horizontally placed 
about the vertical spindle of the meter as centres. Two 
Z-shaped pieces of iron, corresponding to each smaller pair of 
coils, are fixed on the spindle, the arms of the two Z’s being 
at right angles to one another. The body of the Z in each 
case passes through the centre of the coils, and the arms, 
therefore, project horizontally just above arid below each pair 
of coils. The connections of the coils to the commutator are 
80 arranged that the successive magnetisation of the iron 
arms cause the larger fixed coils to produce a continuous 
rotation of the spindle, and the speed depends on the power, 
since the larger coils are series ones, and the smaller, or mag- 


^ — 


netising ones, shunts. The commutator, which is of silver, 
is fixed and the brushes revolve. The usual Foucault brake 


is.employed. Tests made on the same meter, with pressures 


of 120 and 130 volts, and currents from a half ta 10 amperes, 
showed that the meter was absolutely accurate, from 2 to 10 
amperes, the errors at 0:5 ampere being - 8:5 and —1 4 per. 
cent. respectively for each of the two pressures, and at one 
ampere – 0:8 and 7 2˙4 per cent. The loss at no load is 
stated to be the same as for Thomson meters for the same 
maximum power, and the loss in the main coils somewhat 
less. The 10-ampere size absorbs 8:5 watts at full load, and 
the Thomson 10 watts under the same conditions. 


Municipal Trading.—The following memorial has been 
addressed by the Council of the Society of Arts to the Home 
Secretary :— | 

Sir: The Society for the Encouragement of Arts, Manufactures and 
Commerce have been giving very careful consideration to the increasing 
tendency of municipal and local authorities to embark in trading enter- 
prises which may be in competition with, or to the exclusion of, private 
enterprise, and they have had forcibly impressed upon them the fact that 
as yet no limitations have been clefined as to what enterprises should, in the 
general interests of the nation, be undertaken by municipalities and local 
authorities, and what ought to be left to private effort. 

They, therefore, venture to approach you їп the hope that you may see 

fit to advise Her Majesty to appoint a Royal Commission to consid r the 
whole subject, and to lay down the principles and limitations on which 
Parliamentary powers should be granted to municipal and local authorities. 
They further venture to submit that until such Royal Commission has 
investigated the subject and reported thereon, no further powers for 
trading purposes ought to be granted to such bodies. 
At the instance of the Liberty and Property Defence League 
the following petition to both Houses of Parliament has been 
signed by railway, tramway, gas, engineering, electric light- 
ing, water, &c., companies, by chambers of commerce, and by 
the associations of employers, traders, property owners, and 
ratepayers throughout the United Kingdom :— 

“That, inasmuch as numerous local Bills are now before Parliament con- 
taining further and novel provisions for municipal trading, to the risk of 
ratepayers, the injury of traders, the checking of private enterprise, and 
the arresting of national progress, it is desirable, before such provisions 
are sanctioned by the Legislature, that a Committee of both Houses, ora 
Royal or other Commission, be appointed to define the extent to which 
municipal trading should be sanctioned by Parliament ; and that mean- 
time all provisions in local Bills for the extension of municipal trading 
should be suspended until such Committee or Commission has reported 
thereon. <And your petitioners pray that your honourable House may be 
pleased to appoint a Special Committee, or to obtain the appointment of a 
Royal or other Commission, to define the extent to which municipal trading 
should be ainctioned by Parliament, and that your honourable Houses will 
meantime postpone the consideration of all provisions in local bills for the 
extension of municipal trading until such Committee or Commission has 
reported thereon." 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, March 3rd. 
INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Hotel, when Mr. W. R. 
Cooper will read a Paper on “Carbon Consuming Batteries and 
their Possibilities.” 


SATURDAY, March 4th. 
INSTITUTION OF ELECTRICAL ENGINEEBS. 
10 a.m. Students’ visit to Meera. Easton, Anderson and Goolden’s 
Works at Erith, Kent. Train leaves Charing Cross at time stated, 


THURSDAY, March 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. Subject for discussion not yet 
announced, 


FRIDAY, March 10th. 
PHYSICAL SOCIETY. 

ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Papers to be read: (1) “A Study of an Apparatus for the 
Determination of the Rate of Diffusion of Solida Dissolved in 
Liquids," by Albert Griffiths; (2) Note on the Source of Energy 
in Diffusive Convection,” by Albert Griffiths; (3) “An Exhibition 
of Dr. Wehnelt's Electrolytic Current Interrupter for Ruhakortt 
Coils," by A. A. Campbell Swinton. 

Roya. INSTITUTION. 

9 p.m. Evening Discourse: “ Measuring Extreme Temperatures," by 

Prof. Н. L. Callendar, F.R.S. 


SATURDAY, March 11th. 
RovAL INSTITUTION. 
$ p.m. Afternoon Lecture V.— The Mechanical Properties of 
Bodies," by the Right Hon. Lord Rayleigh, F.R.S. 
' INSTITUTION OF JUNIOR ENGINEERS. 
7 p.m. Conversazione at the Westminster Palace Hotel. Reception 
by the President, Sir W. H. White and Lady White. 
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LINCOLN CORPORATION ELECTRIC SUPPLY WORKS. 


The electric supply works erected by Lincoln Corporation 
commenced regular supply on December 20th last, although 
at that date the works were not really completed. So 
numerous have been the applications for current that, even at 
the present time, considerable extensions are being projected, 
and powers to expend an additional £19,000 on works have 
been acquired. As the original scheme is now practically 
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LINCOLN CORPORATION ELECTRIC SUPPLY WORKS. 


completed, the present is a favourable moment for giving 
our readers some description of the works, We may com- 
mence with a short summary of the history of the undertaking. 
In the early days the city of Lincoln exhibited its interest 
in electrical affairs by strenuously opposing every attempt 
made to obtain Provisional Orders by local capitalists, but in 


[ze] TRIPLE CONCENTRIC CABLES ШЕЛЕР CONCENTRIC CABLES 
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МАР oF LINCOLN CORPORATION ELECTRIC SUPPLY WORKS, SHOWING MAINS, 
STREET Lamps, &c. 


1896 the Corporation engaged the late Dr. John Hopkinson 
to advise as to the establishment of a municipal electricity 
works. Dr. Hopkinson was not unfavourable to the project, 
and drew up а scheme, together with plans for the works, 
which have been carried out. In selecting a city electrical 
engineer the choice fell on Mr. C. 8. Vesey Brown, who at 
that time was borough electrical engineer at Sunderland. 


Royal assent having been given in 1897 to the Corporation’s 


Provisional Order, tenders were invited from various firms 
and active work very shortly afterwards commenced. 

The generating station is favourably situated on the north 
bank of Brayford, a sheet of water formed by the junction of 
the River Witham and the Fosse Navigation, this water 
affording an excellent service for the condensers and boiler 
feed. The position of the power station with respect to the 


PLAN or GENERATING STATION. 


principal streets in the city is indicated in the accompanying 
map, which also shows the mains which have at present been 
laid, and the lamps which have been erected for public lighting. 
The site acquired for the station covers about 2,000 
square yards, and has been acquired with a view to con- 
structing а 4,000 н.р. station, a capacity which is calculated 
to satisfy all prospective requirements of the city for several 
years to come. The Electricity Committee and their engineer 
are, in fact, to be congratulated in having made ample pro- 
vision for future demands. The system of generation and 
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LINCOLN ELECTRIC SUPPLY STATION BOILER HOUSE, 
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supply is the continuous-current low-pressure three-wire 
system, with batteries at the generating station. It will be 
noticed that the present area of supply is one of comparatively 
small radius, affording a compact district well suited to the 
system selected. | 

The general arrangement of the machinery room, the boiler 
house, battery room, &c., is shown in the accompanying plan 
of the works. The engine house is some 25ft. wide by 85ft. 
long, and at present contains three direct-coupled high-speed 
generating sets, each rated at 50 kilowatts capacity, but built 
to give on emergency an output of 66 kilowatts each. These 
sets consist of Willans central valve high-speed engines, 
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Lincoln ELECTRIC SUPPLY Sr. TtoN MACHINERY Room. 


LINCOLN ELECTRIC SUPPLY STATION. BOOSTER AND SWITCHBOARD, 
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direct-coupled to continuous-current two-pole dynamos, built 
by Messrs. Laurence Scott and Co., of Norwich. One of the 
sets has its dynamo divided into two separate generators, so 
as to serve as a balancing set, this arrangement of three 
similar sets (with the balancer) being adopted with a view to 
rendering spare plant unnecessary. There is, in addition, a 
booster for charging the end cells of the batteries, which also 


Р 


VIEW OF GENERATING STATION FROM BRAYFORD. 


may be used on the Kennedy system of switching as installed 
at the Carlisle electricity works, described in The Electrician, 
December 23, 1898, p. 294. A 6-ton hand travelling crane 
traverses the entire length of the engine room. At one end 
of the macbinery room is a serviceable switchboard, equipped 
with Weston ammeters and Kelvin voltmeters, The shunt 


: ''RENCHING, &c., FOR CABLES AND STREET POLES. 
regulating resistances are placed on the rail of the switch- 
board platform, and consist of resistances in the subway under 
the platform. A Kelvin ampere-hour meter is placed in the 
circuit of each dynamo to register its output. 

The battery room is at the rear of the machinery room, and 
is of the same width, forming an extension about 40. in 
length. It contains at the present time 240 cells of the 
Chloride “R” type, with 17 plates in glass boxes. These cells 


are capable of discharging at à maximum rate of 150 amperes. 
There is a small motor dynamo in the battery room for 
charging up or milking the weak cells. 

The boiler house is adjacent to the machinery room, aud 
measures 26ft. wide and 806. in length, excluding the econo- 
miser section, which is at the rear of it. Two boilers are of 
the dry-back marine type. Each boiler is 12ft. long by 
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8ft. Gin. in diameter, and supplies steam to a ring main. The 
steam pipes consist of straight lengths of lap-welded steel, 
with steel flanges screwed and brazed. The T-pieces are of 
cast-iron, and at each T there is a drain pocket to which is 
attached a steam trap, thus providing each section of the 
main with its own drain. For the feed-water the arrange- 


CABLE LAYING IN HIGH STREET. 


ments are in duplicate throughout“. e., there are two feed 
pumps, supplied by the Blake and Knowles Steam Pump 
Works (Limited). One of these is of the duplex, direct- 
acting, steam type, and the other is a three-throw pump, direct- 
driven by a Norwich enclosed motor. All the feed-water passes 
through a filter before entering through a furnace economiser- 
The economiser consists of 96 tubes arranged in 12 rows, con- 
structed for a working pressure of 140lb., and tested to 85010. 
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Over the space occupied by the pumps and part of the boiler 
space is a large cast-iron tank of 8,000 gallons capacity. А 
centrifugal pump driven by an electric motor delivers water 
into this tank, from which the water descends through thrée 
ojector ‘condensers, one of which is fitted to cach of the 
engine sets. These condensers maintain a vacuum of oe 
at full load. 

A few words may be said about the T of mains. 


LINCOLN EL*cTRic SUPPLY STATION BATTERY Коом. 


There are three feeding points, viz., at Cornhill, Corporation- 
street, and Potter Gate, feeding the network consisting, at 
present, of about 44 miles of frontage. Wherever a heavy 
demand was anticipated, or where supply i is only on one side 
of the road, triple concentric cables have been laid. In all 
other places the cables are concentric. Throughout the 
sy-tem distributing cables are of ‘075 sq. in. section of 
copper. The whole of the cables were supplied by Callender's 
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CABLE DRUM CARRIAGE, AS DESIGNED BY MR. C. S. VESEY BROWN, FOR 
USE AT LINCOLN, 


Cable and Construction Co., being laid on what is known as 
their solid system, i.e., a wooden trench, made of timber well 
soaked in Stockholm tar, was constructed, and the cable laid 
in this trench, bitumen being run in to a thickness of about 
iin. At street crossings, under wood pavement, and at 
various important junctions cast-iron pipes for drawing in 
have been provided. One of our illustrations shows a cable 
drum carriage, designed by Mr. C. S. Vesey Brown, for trans- 


porting drums of cable from the railway siding to the trenches, — 
By means of this drum carriage it has been found quite 
possible to take a three-ton drum straight from the station to 
the trench, and to reel off the cable without having to опса 
thedrum at all. The carriage is provided with efficient brakes 
enabling drums to be taken up or down hills of very heavy 
gradient; and, in fact, at Lincoln, some parts of which are 
very hilly, the carriage has беёр in constant use on gradients 
as severe as 1 in 7 or 8. Another feature is that by removing 
the bar at the rear end of the carriage, this bar being so fixed 
as to brace the back wheels together, any drum which may be 
lying by the roadside may be picked up at once and carried 
away, or, if desired, the cable may be reeled off. We may 
add that the carriage was made by Messrs. J. and J. Bescoby, 
а local firm of coach and waggon builders. The middle con- 
ductor of the three-wire system is earthed at the station 
through a recording ammeter, an arrangement generally 
found to reduce leakage to a minimum, and to enable faults 
to be immediately detected when they occur. 

For the street lighting 80 arc lamps have at present been 
erected, together with a number of in:andescent lamps for use 
after 11:30 p.m., when the arcs are turned off. The arcs are 
carried in some cases on pillars, and in other cases on 
brackets. In the wider parts of the streets, such as High- 
street and Guildhall, Jandus enclosed arc Jamps are used. 
The remaining arc lamps are.of the open type, built by 
Messrs. Crompton and Co. 

One of the most interesting pieces of work carried out in 
connection with the electrical supply at Lincoln has been the 
supply of current for driving the bellows of the new large organ 
in the magnificent Minster, of which the city is justly proud. 
This work has been carried out by Messrs. Bergtheil and 
Young. The organ having three wind pressures, three elec- 
tric motors of 3, 14, and 1 н.р. respectively have been placed 
in the triforium, each motor driving an independent set of 
bellows. These motors are practically noiseless, and occupy 
butlittle space. "The wires conveying the current to the organ 
motors enter the Cathedral under the vestry, and are laid 
mainly underground, direct to a position close to the key- 
boards. From this controlling point they are divided into 
‘three sets, the whole being under the absolute control of the 
organist, who is able to start or stop each motor by a simple 
movement of a switch. Immediately the motors are started 
wind is available, and by an automatic device fixed on the 
bellows the motors run faster or slower, according to the 
volume of wind consumed. It may be of interest to state 
that as supply for these motors was not ready on Nov. 17, 
when the opening service in connection with the new organ 
was held at the Minster, the organ on that occasion had to be 
blown by 12 soldiers, under the command of a sergeant, a fact 
which indicates that a considerable amount of work is required 
to operate this musical instrument. 

Following is a list of the contractors for the Corporation 
electrieity works :— 


Buildings and chimney  ...... 
Cast iron works and roof...... 


Wright and Sons. 
W. Foster and Co. 


Boilers авола a Ruston, Proctor aud Co. 

Engines, dynamos, motors, &e. Laurence, Scott and Co. 

Switchboard ..................... Nalder and Hilton. 

Aecumulators .................. Chloride Electrical Storage Sy ndicate. 
CADIER м.ге жен биаз Callender's Cable and Construction Co, 

Arc lampd az é U Crompton and Co., and Jandus Are Lamp Co. 


Arc lamp pillars Macfarlane and Co. 

In conclusion, we may say that the price of supply has been 
fixed at Gd. per unit for the first hour’s average maximum 
demand and 23d. per unit for all beyond that consumption, 
accounts being rendered quarterly. There are no meter rents. 
As we have already stated, the success of the supply has been 
so pronounced that extensions are in active preparation. At 
the present moment tenders are in hand for 400 kilowatts of 
extension plant, including two new boilers together with 
extensions of mains, which will increase the length of frontage 
from 4} miles up to about 10 miles. The whole of the work, since 
the initiation of the scheme up to the present time, has been 
carried out under the direction of the City electrical engineer, 
Mr. C. 5. Vesey Brown, to whom we are greatly indebted for 
the illustrations and particulars included in this descriptive 
article. 
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WYCOMBE ELECTRIC SUPPLY WORKS. 


Wycombe, some six or eight miles from Maidenhcad, is a | (Borough) Electric Light and Power Co. (Limited), which 
small town in Buckinghamshire with a population of about | had been formed by Edmundson’s Electricity Corporation. 
22,000, and is, perhaps, best known through its position in the | One of the provisions of the transfer was that the Council 
chair industry, there being over 90 factories engaged in chair | should adopt electricity for street lighting, and as a conse- 
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WYCOMBE ELECTRIC SUPPLY WORKS, INTERIOR OF THE MACHINERY КООМ. 


WYCOMBE ELECTRIC SUPPLY Works, INTERIOR OF BOILER HOUSE. 


making and the allied trades, The Wycombe Corporation | quence the whole of the streets are lighted by this means, 
obtained a Provisional Order in 1894, but not being in а | there being about 200 incandescent! and 5 arc lamps. The 
position to make use of it themselves, they decided to transfer | Town Hall and police offices are also electrically lighted under 
it to a local company, and after negotiations with several | the same agreement. Another clause arranges for a some- 
people, they finally agreed to part with it to the Wycombe | what unusual system of “free” wiring. The, company is 
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compelled to wire any premises free of initial charge and to | are also offering arc lamps and motors on hire at easy 


accept payment at the rate of 9d. per lamp per quarter until | rates. 
the cost is worked off, no interest on the money expended As is seen in the accompanying map, the generating station 
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PLAN OF WYCOMBE ELECTRIC SUPPLY STATION. 


being allowed. It is expected that this will cause a number | is centrally situated, and the site being three-quarters of an 
of the smaller class of houses, which includes the majority | acre in area, there is ample room for extensions. The price 
in Wycombe, to adopt the electric light. The company | of goal in ће; „neighbourhood is reasonably low. Messrs 
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Edmundson were contractors for the whole work, and the | and booster is used. The balancer armatures are wound for 50 


following were the chief sub-contractors :— 

Boilers and engines Davey, Paxman and Co. 
Piping work Babcock and Wilcox. 
Dynamos, balancer and booster set... Thomas Parker. 

Worthington Pumping Co. 
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e 

Feed hessen Joseph Wright and Co. 
Switchbo arri . Edmund Charrington. 
Accumula tors . D. P. Battery Co. 
Meters ͥ e S. Z. de Ferranti. 
Demand indicators РР .. Reason Manufacturing Co. 


/r ра анан Callender's Cable and Const. Co. 
Buildings and chimney .................. Henry Flint (High Wycombe). 


In sinking the foundations for the chimney, water was met 
with at 2ft. from the surface, and steam pumps had to be kept 
at work day and night until the foundations were in. These 
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FRoNT OF SWITCHBOARD. 


WYCOMBE ELECTRIC SuPPLY WORKS. 


were laid on a bed of very hard flint gravel, and all the ballast 
for the foundations, engine beds, &c., was obtained on the site. 
The chimney is 120ft. high and 8ft. square internally. Two 
Davey-Paxman “ Economic" boilers, 12ft. by 7ft. 6in., have 
been erected up to the present. Their heating surface is 
665 sq. ft., and they are built for 160lb. pressure. The 
feed pumps are two in number, and duplicate feed piping 
with valves to cut off any defective portion is used. In the 
engine house are two Peache high-speed engines, giving 
120 т.н.>р. at 480 revolutions per minute, coupled directly to 
two Parker dynamos, each giving 160 amperes at from 420 to 
460 volts. Adin. ring steam main is used, consisting of lap- 
welded steel pipes with heavy flanges screwed on and brazed. 
As in Edmundson's other stations, a Parker combined balancer 


amperes at from 210 to 280 volts. These machines are 
coupled together by a flexible coupling, and mounted on 
common girder rails. At each end of the combination is 
placed a small booster for charging the cells. The latter are 
designed for a current of 70 amperes, to raise the pressure by 
any amount up to 70 volts. The speed of this set is about 950 
revolutions per minute. The magnets of this machine are 
fitted with hinged pole pieces, so that when these are turned 
back the armatures can be lifted out in & vertical direction. 
All the machines are wound with Eickemeyer coils, and all the 
bearings have ring lubrication. 

A battery of 280 D.P. cells is provided. The cells are of 
the F type, with 585 ampere-hours capacity at 55 amperes, 
and capable of giving 60 amperes for four hours. The switch- 
board, shown in the illustration, is of enamelled slate, and 
differs but little from that usually employed by Messrs. 
Edmundson’s. The left-hand panel is for the three feeders, 
the centre panel contains the middle wire, balancer and accu- 
mulator arrangements, and the right-hand panel the dynamo 
connections. As is seen, the latter is fitted with automatic 
minimum cut-outs and fuses for each machine. It is not easy 
to see the value of the latter when only two generators are 
paralleled, especially in view of the recent mishap at Brighton, 
and having regard to the fact that there is a large battery of 
accumulators across the terminals. Probably, as fuse connec- 
tions are also provided on the dynamo panel, the automatic 
cut-outs will eventually be found to be permanently pinned 
up. The mains are of Messrs. Callender's impregnated 
jute, lead-covered and armoured pattern, the feeders being 
triple concentric and the distributors, with the exception of the 
street lighting mains, are three-core. As already mentioned, 
there are three feeders, one leading to the centre and one to 
each side of the district. These are of 0:1 sq. in. section with 
0-06 sq. in. section neutral conductors. The distributors are 
in two sizes, viz., 0:075 and 0:05 sq. in. section, with neutrals 
of 0:05 and 008 sq. in. sectional area respectively. The arc 
lamp cables have all three of the conductors of 0:12 sq. in., 
and the incandescent street lighting cables are of 0:008 sq. in. 
section. The old gas standards and lanterns have been 
retained, and the Reason Company's lens reflectors have 
been fitted on the lanterns in straight roads, and prism " 
globes at corners and crooked streets. The street lighting 
circuits are tapped off the same distributors as those for 
providing private lighting, switches to control these circuits 
being placed at points indicated in the map. To avoid con- 
fusion in the map, the cables to the street lamps have not 
been shown, only the lamps themselves being indicated. The 
switches are collected together in three groups, while it takes 
one man less than an hour to turn them all on or off. "Three 
of the arc lamps are of the open type, these being connected 
together between the outer and neutral of the system. The 
other two are Jandus enclosed lamps, these two being con- 
nected in series in the same way. The station has been. 
running with temporary arrangements since August last year. 
At the beginning of this year from 1,500 to 1, 800 8 c.p. lamps 
were connected, and since then this has been increased by 
nearly 1,000. On Wednesday last the works were formally 
opened hy Earl Carrington. 


BOOKS RECEIVED. 


** Specification,” No. 3, Feb.-May, 1899. (London: The Builders’ 
Journal and Architectural Record). Price 5s. 


* The Official Gazette of the United States Patent Office, No. 6, 
Vol. LXXXVI. Published by authority of Oongress. (Wash- 
ington : Government Printing Office.) 


* Measurement and Weighing,” by Edwin Edser. (London: 
Chapman and Hall) Price 2s. 6d. 


Fourth Annual Report of the Boston Transit Commission for the 
pe ending Aug. 15, 1898. (Boston: Rockwell and Churchill 
ress). 


„Sull Impiego Dei Condensatori Nelle Trasmissioni di Energia 
Elettrica A Correnti Alternate E Loro Costruzione Industriale," by 
Prof. Luigi Lombardi (Torino ; Vincenzo Bona). 
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At the annual Денеа meeting of the Physical Society, on 
February 10th, . Shelford Bidwell, F.R.S.. President, in the 
chair, the report of the Council was read by Mr. H. M. Elder. 
Dr. Atkinson then presented the treasurer’s report, and showed 
that, although there was only a small balance in the bank, the 
financial position had somewhat improved. The list of Fellows 
lost to the Society by death was read ; the obituary includes the 
names of Latimer Clark, О.Е., F.R.S. ; Sir James Douglass, 
P. R. S.; Jobn Hopkinson, D. So., F. R. S.; J. E. Myers; Eugene 
Obach; Henry Perigal, F. R. A. S.; and Bartholomew Price, M. A., 
F. R. S. After some remarks with regard to the library and the 
subscriptions, votes of thanks were passed to the Council, the 
auditors and to the other officers of the Society. The President 
then moved a vote of thanks to the Chemical Society for the use 
of the rooms at Burlington House. Council and officers for the 
forthcoming year were elected as follows :—President : Oliver J. 
Lodge, D.Sc, Е.К S. Vice-Presidents, who have filled the office 
of President: Dr. J. Н. Gladstone, F R S.; Prof. G. C. Foster, 
F.R.S,; Prof. W. С. Adams, M.A., F.R S. ; The Lord Kelvin, 
D. C. L., LL D., F. R. S.; Prof. R. B. Clifton, M.A., F. R. S.; Prof. 
A. W. Reinold, M. A., F. R. S.; Prof. W. E. Ayrton, F. R. S.; 
Prof. G. F. Fitzgerald, M. A., F. R. S.; Prof. A. W. Rücker. M. A., 
F. R. S.; Bs de W. Abney, R.E., C. B., D. C. L., F. R. S.; 
Shelford Bid well, M. A., LL. B., F. R. S. Vice-Presidents : T. Н. 
Blakesley, M. A.; C. Vernon Boys, F. R. S.; G. Griffith, M. A.; 
Prof. J. Perry, D. Sc., F.R S. Secretaries: W. Watson, B. So. 
0 Olly Laboratory, South Kensington); and Н. M. Elder, M. A. 
50, City- road, E. O. Foreign Secretary : Prof. S. P. Thompson, 

.Зо., F.R.S. Treasurer: Dr. E. Atkinson. Librarian: W. Watson, 
B.Sc. Other Members of Council: Prof. H. E. Armstrong, D.Sc., 
F. R. S.; Walter Baily, M. A.; R. E. Crompton ; Prof. J. D. Everett, 
D.C.L., F.R.S. ; Prof. A. Gray, LL.D., F.R.S. ; E. H. Griffiths, 
M.A., F. R. S.; Prof. J. Viriamu Jones, M. A., F. R. S.; S. Lupton, 
M. A.; Prof. G. M. Minchin, M. A., F. R. S.; and J. Walker, M.A. 
The newly- elected President, Prof. Oliver Lodge, then took the 
chair, and an ordinary meeting was held. In his address he referred 
to the heavy death- roll of the Society during the past year, and to 
the tribute paid to the memory of John Hopkinson at Cambridge 
University. Prof. Lodge then commented on the quickness with 
which scientific discoveries were now applied to practice, and to 
the interest taken in such applications by men of science. He did 
not know whether this was due to the example and inspiration of 
Lord Kelvin, or to the progress of education among the public. 
He regretted that the public were so ignorant of scientific subjects, 
Rapidly reviewing the work done in physics during the past year, 
he spoke of the experiments of Righi, Preston, Michelson, and 
J. J. Thomson, and called attention to a prediction lately published 
in Nature by Prof. G. F. Fitzgerald with regard to the probability 
of being able to obtain magnetic effects by passing circularly 
polarised light through absorptive media. After commenting upon 
the important position now occupied by terrestrial magnetism 
among the sciences, and to the advantages of the publication now 
known as Science Abstracts, Prof. Lodge said there was one event 
of exceptional significance to physics, that had happened during 
the past year, an event of which science would feel the effect for 
centuries to come: the Government had decided to begin to estab- 
lish a national laboratory. He wished to congratulate Sir Douglas 
Galton, and himself, on the speedy result of their urging the 
matter upon the British Association. He thought the thanks of 
the Physical Society were due to the Committee appointed by the 
Treasury, especially perhaps to Prof. Riicker, as acting Chairman 
of that Committee, and to Mr. Chalmers who represented the 
Treasury, for the way in which the work had been brought to an 
issue. ere was much for which the present Government deserved 
praise during the past year; he wished there could be added to 
their laurels the inauguration of a university for London. Prof. 
Lodge then went on to the specific subject of his address: the 
opacity of conducting media to light and to electric waves generally, 
emphasising the brilliant work of Mr. Oliver Heaviside in unifying 
phenomena apparently different, discussing the effect of boundaries, 
and dealing specially with the question, first attacked: by Maxwell, 
of the theoretical opacity of gold-leaf. This part of the address 
will be published in full in the Phil. Mag. 

Prof. AYRTON said, with regard to the attenuation of electric waves 
by the earth, that Mr. Whitehead, some months ago, came to the con- 
clusion that when the primary and secondary coils were placed flat on the 
earth at а distance from one another, nearly all the energy of the primary 
was absorbed by the earth before reaching the secondary. The degree of 
absorption was so great that Mr. Whitehead had hesitated to publish his 
theoretical results until experiment should confirm them. 

Prof. LODGE concurred with Mr. Whitehead's result. Three cases were 
to be considered. Iu the first, one horizontal coil is superposed to the 
other, with sea-water or some other absorbiog medium between them ; in 
this case the absorption at moderate distances is not excessive. But, of 


interesting Paper on a difficult subject. 


course, if the coils are formed of cable sheathed with iron, as in the recent 
experiments made by the Royal Commission, the iron itself prevents the 
progress of electric waves from primary to secondary. In the second case 
the coils are wholly in the same horizontal plane, "The earth, owing to its 
great magnitude, behaves almost as a perfect conductor; if the coils are 
now near the earth, there is no normal magnetic force between them ; it is 
all tangential. In the third case the coils are opposed to one another, both 
being vertical and near to the earth. "The high conductivity of the earth 
is here acting to the advantage of wave propagation, for the image of the 
primary coil is in phase with the coil itself, and the total effect is approxi- 
mately doubled. 


Prof. Carey Foster then took the chair, and Prof. OLIVE 
LopcE read a Paper by Mr. BENJamMIn Davies, on Í 


“A New Form of Amperemeter and Voltmeter, with a 
Long Scale.” 

These instruments are already well known, although no account of 
them has actually been published. They are of the moving-coil, 
long-range, portable type, with a very uniform scale from zero to 
maximum. The magnetic circuit has only one air-gap, which is 
generally the в between a central cylinder of iron or steel and 
а concentric tube of iron, modified in various ways for facilitating 
the adjustment of the magnetic induction and the placing of the 
coil, The central cylinder is bored axially, and one side of the 
rectangular coil is pivoted at the top and bottom of the hole thus 
made. The second side of the coil moves in a circular path in the 
annular air - gap. Photographs of the instruments in several modified 
forms were exhibited. 

Prof. AYRTON said the instruments appeared to be very successful ; he 
could bear witness of their value, particularly as regards the length of 
range. The general principle by which long-range was to be obtained on 
moving-coil, portable instruments, was developed some ten years ago by 
M. Carpentier, of Paris, who used a central magnet surrounded by a con- 
centric hollow cylinder, with only one side of the coil in the magnetic gap 
between them ; but it was not then a portable furm of instrument ; for 
the coil was suspended. Prof. Ayrton had himeelf worked in this direction 
in the “static station-voltmeter.“ In that instrument there were three 
magnetic circuits arranged to give staticism ; this was described in 1892 or 
1895. The vice-president (Prof. Carey Foster) proposed a vote of thanks 
to the author, and the meeting adjourned until Feb. 24. 


. At an ordinary meeting of the Physical Society on Feb. 24, 
Prof. Perry, F.R.S., Vice-President, in the chair, a Paper by Mr. 
S. F. J. Love, on ! 


“The Joule-Thomson Effect, and its Connection with the 
Characteristic Equation, and some of its Thermo-Dynamical 
Consequences," | 

was read by Mr. Watson. The author points out that the results 

of the original Joule-Thomson investigation of the thermal effects 

of fluids in motion have been utilised hitherto almost exclusively 
for the one purpose of determining the relation between various 
gas-thermometer scales and the absolute scale of temperature. 

He proceeds to deduce further consequences from those resulte, 

indicating the relation between the formula assigned to the 

Joule-Thomson effect, regarded as a function of temperature, and 

the particular form adopted for the characteristic equation of a 

He further attempts to supply & theoretical is to the 
various formulz of Van der Waals, Rose-Innes, and others, at 
the same time insisting upon a very high degree of accuracy for 
the original experimental work of Joule and Thomson. Then 
follows a discussion of the relation between the intrinsic energy 
of a gas and its volume, and a method is given for calculating 

the ratio of the principal two specific heats of a gas. Lastly, . 

the author considers some points in the thermodynamics of sub- 


‘stances at their temperature of maximum density. It is shown 


that (1) the Joule-Thomson effect for every substance at maximum 
density is zero; just as it is, though for a different reason, 
in the case of an ideal perfect gas. And (2) that the infinite 
number of specific heats by every substance are, at the 
temperature corresponding to maximum density, reduced to on 
specific heat. : 
Mr. ROSE-INNES congratulated the author on having written an 
At the same time he felt bound 
to acknowledge that he was out of sympathy with the general idea con- 
tained in the Paper. The experimental difficulties that occurred in carry- 
ing out the Joule-Thomson investigation were so enormous that it was 
better to rely on them as little as possible, notwithstanding the great skill 
of the experimenters. The Joule-Thomson results could not be disregarded 
altogether, since they were necessary for the establishment of the thermo- 
dynamic scale; but once that scale had been set up it was better to have 
recourse as much as possible to such experiments as those of M. Amagat 
on the compresaibility of gases. He also pointed out that one of the 
deductions, given in the Paper from Van der Waals's formula, had already 
been given by Van der Waals himself. | 


Mr. Watson replied, and the VICE-PRESIDENT proposed a vote 
of thanks to the author for his valuable Paper, The meeting then 
adjourned until March 10., | HE 
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PRIMARY BATTERIES.—A work on this subject will shortly be published 

the theory and practice of the Primary Battery up to date. 

The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wans. Fully illustrated. The 
Author in this work wil] deal briefly with the pos Да 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

"THE ELECTRICIAN” WIREMAN'S POCKET-BOOK.—" The Electrician” 
Company will shortly publish a valuable pocke t- book for the use of those 
engaged in wiring work, both and internal, 


wil shortly be published dealing { 
carbons for all electrical 
machinery and apparatus used in carbon manufacture on the Continent 
ca a a a a 
su t 

THE ELBOTRIO ARO.—By Мга Атртои. This work wil shortly be 
published, and will contain an historical sketch of the early experi. 
ments on the electric aro, as well as the important results of recent 


ELEOTROMAGNETIO THEORY, VOL. IL— 


SPECIAL NOTICE. 


NOW READY.—Vol. XLI. of “Tue ELECTRICIAN,” bound in 
strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases for 
binding. Price 2s., by post 23. 3d. 

A complete set of the Second Series of THE ELECTRICIAN can now be 
supplied. These sets are very scarce, and early application should be made. 


A MODUS VIVENDI. 


In a recent issue we suggested that the unfortunate dis- 
agreement between local authorities and companies, as regards 
the right to supply electricity “in bulk over extensive areas, 
might admit of settlement by a compromise. Our desire to 
see this deadlock brought to an end is prompted solely by the 
conviction that its prolonged existence would continue to 
withhold from industrial and social communities of the 
United Kingd om one of the greatest of material blessings of 
modern times, viz., à cheap and abundant supply of electric 
power at all times of the day and night. Hitherto this boon 
has not been extensively available, either in districts where 
the local authorities have instituted electrical supply or within 
the areas of electrical companies. Cheap electric power at 
restricted hours is not uncommon ; cheap power at all hours 
is a rarity; and as to its use in abundance, except for 
lighting or steady, continuous loads, station engineers and 
managers are often afraid to encourage it, for fear of spoiling 
things for the lighting consumers. What is sorely needed 
throughout the industrial counties, and what there is no 
engineering difficulty whatever in supp lying, is a constant 
and abundant supply of electrical power on a much cheaper 
tariff than any now existing even for restricted hours. But 
the only practicable means of effecting it is by supplying from 
a large central station over an extensive area. Small under- 
takings, whether ‘by companies or local authorities, cannot 
accomplish it. Its essential principle is a wholesale scale of 
operations. For a local authority to attempt it single-handed 
on commercial lines would result in economic failure ; while 
for it to adopt rate-aiding in perpetuity would be a poli- 
tical blunder. Nevertheless, there is nothing to prevent 
Parliament sanctioning the co-operation of several local 
authorities, in working one combined scheme; and we 
have ourselves recommended this course for Plymouth, 
Devonport and Stonehouse. It will be understood, then, that 
our wish to see the present difficulties removed arises from the 
conyiction that schemes in the nature of those which have 
been projected are a national industrial necessity. Not only 
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the electrical profession but also a very wide circle of industrial 
interests are involved, and the fate of the schemes actually 
before Parliament and the Board of Trade is being anxiously 
awaited. Even during the past week the fate of three has 
been determined. The Bills for three of the schemes for the 
supply of electricity in bulk were rejected by the Standing 
Orders Committee of the House of Commons on Tuesday last, 
&nd are therefore dead so far as the present session is con- 
cerned. These were the Lancashire Electric Power Bill, the 
South Lancashire and Cheshire Electricity Co.'s Bill and the 
Leicestershire and Warwickshire Electricity Supply Co.'s Bill, 
all of which dealt with supply from a large central station 
over an extensive area. The ground of objection in each 
case was non-compliance with the standing orders, owing 
to certain omissions of the names of boroughs and urban 
districts which it was proposed to supply. By this decision 
& considerable amount of Parliamentary fighting at the 
instance of local authorities has been obviated, for the schemes 
in question were to have been actively contested. It will be 
observed, however, that the general principle of electricity 
supply ‘‘in bulk," so far as regards the relation between 
companies and local authorities, is not even touched by the 
decision, which arises from purely accidental contingencies. 
It is with this general principle, or, at any rate, one phase 
of it, that we now propose to deal. There are numerous cases 
where local authorities are not so anxious to undertake the 
responsibilities of electrical supply as to secure a portion of its 
profits for their ratepayers. Rightly or wrongly, the notion 
very extensively exists that a group of capitalists—whether 
as a limited company or not does not affect the case— 
ought not to be allowed to exploit the streets and other public 
places, for the purpose of carrying on profit-making works, 
without the ratepayers of the districts containing those public 
places deriving direct benefit by the profits. It is in localities 
of this particular description that companies projecting elec- 
trical supply have met with the most violent and unflinching 
opposition; and it is scarcely matter for wonder that extinction 
of private enterprise in such districts has appeared inevi- 
table. We do not think, however, that extinction is an 
absolutely necessary consequence. It is possible to satisfy 
the craving of the local guardians for 'а vicarious share 
in the profit-making, without conceding to them the 
whole of the risky business of electrical generation and 
supply ; and two distinct schemes to this end appear 
to us to have the elements of possible success in them. 
According to one of these schemes the electric supply company 
would sell at a wholesale rate only to the local authorities in 
its area, these being enabled to make a profitable revenue by 
retailing current to the consumers. The second proposal is 
that the whole of the business should be carried on by the 
company, which should also own the works, but that a rate 
should be levied by the local authority upon the gross revenue 
from energy generated within, or passing through, or sold in, 
the district controlled by the authority. In effect, this would 
be a tax on the business of the undertaking, and would 
resemble in general principle the royalty required of the 
National Telephone Co. by the Post Office. By adopting 
this second plan, local authorities would be able to protect 
their ratepayers completely from all financial risks, while at 
the same time securing to them a source of revenue, the 
tendency of which would be to lower the local rates. Electric 
supply companies, on the other hand, if the tax upon their 
revenue were not excessive, might accept the proposal rather 
than be compelled to terminate their existence ; indeed, they 
might discover in it some guarantee of friendly encouragement 
and protection by the local authority. 


OBITUARY. 


— — 


PAUL JULIUS DE REUTER. 


Baron Paul Julius de Reuter who died at Nice on 
Saturday morning last, at the advanced age of 82 years; 
was. born at Hesse-Cassel in 1816. In his youth 
he became acquainted with the celebrated physicist, Professor 
Gauss, through whom he came into close touch with the early 
developments of telegraphy. ` Тһе first practical telegraph line 
on the Continent was between Aix-la-Chapelle and Berlin, and 
the operation of this line commenced in 1849. When this 
line was opened, de Reuter started an office at Aix-la-Chapelle 
for the collection of news and its transmission over the new 
telegraph line, thus laying the foundation of that extensive 
telegraphic news agency which subsequently grew up under his 
direction, and with which his name is so intimately associated: 
But, although the germ of this modern commercial project 
was started on the Continent, the system itself was almost 
entirely developed to its present degree of intricacy and per- 
fection in this country. Two factors decided de Reuter to 
remove from Germany to England, viz., the inquisitorial 
censorship of the press on the Continent, as compared with 
the freedom of the newspaper business in England, together 
with the laying of the Dover-Calais cable in 1851, which 
latter enabled him to live in England while remaining in 
telegraphic communication with the Continent. It was at 
first intended to deal principally with commercial intelli- 
gence, but the demand in the newspaper world, for prompt 
and accurate political foreign news, opened up an extensive 
field for de Reuter’s activity in the direction of general tele- 
graphic news, so that in 1858 he was supplying regularly 
some half-a-dozen London daily papers with foreign telegrams. 
At this time de Reuter lived in Finsbury-square, and his tele- 
graphic apparatus was fitted up in the back garden of his 
house. The business was, of course, carried on at first in 
quite a small way, but, as its importance became recognised 
by an ever widening circle, it not only grew in bulk, but also 
in the importance of the individual messages, so that ere long 
even Government dispatches were received in cypher and 
transmitted to Downing-street from the little shed in his back 
garden. De Reuter himself used to be called up at all hours 
of the night to take these precious messages and forward them 
to the Cabinet Ministers. This was about the time of the 
Crimean War, and the urgency of Government telegraphic 
dispatches during that crisis gave to Baron de Reuter’s unique 
business an ascendancy that it might otherwise have been 
very much longer in acquiring. In addition to so extensively 
using telegraph lines for his business, de Reuter was himself 
instrumental in laying new lines. In 1865 he obtained a con- 
cession from the Hanoverian Government for the construction 
of a submarine cable between England and Germany. He 
also obtained from the French Government a concession for 
laying a cable between France and the United States—a cable 
which was ultimately laid and worked in conjunction with the 
Anglo-American Co.’s system. Baron de Reuter’s title was 
conferred upon him in 1871 by the then Duke of Saxe-Cobur 
and Gotha in recognition of his public services. | 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme р’Атве.] 


A New Wave Indicator.—A. Neugschwender scratches a 
narrow gap into the coating of a silver-on glass mirror, and 
inserts the mirror in the circuit of a Daniell cell and a gal- 
vanometer. On breathing upon the mirror, the condensed 
vapour bridges over the gap, and the galvanometer shows a 
detlection. But this deflection is immediately annulled when 
electric waves impinge upon the mirror. When a piece of 
moistened cloth is fixed near the mirror, the action is rendered 
continuous. Every train of waves produces an infinite 
increase of resistance while it lasts, and on its cessation the 
normal current is re-established. The gap in the mirror must 
be so wide, of course, that no ordinary coherer action inter- 
venes. A good width is 0-‘3mm. The experiment also 
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succeeds with copper or tin as a mirror metal (though not 
with platinum), and with glass, mica, celluloid, caoutchouc, 
stearine, or pitch as a support. Ammonia, H Cl, and various 
salt solutions may be employed, but no effect is produced 
unless the liquid is so far evaporated that nothing can be seen 
of it with the naked eye. Sound vibrations, concussions, 
statical charges and simple heating are without effect, but 
every spark discharge is instantly responded to. The response 
is so rapid that the individual discharges of an induction coil 
are separately indicated, as may be proved by inserting а 
telephone in the detector circuit. 
(NEUGSCHWENDER, Wied, Ann., No. 2, 1899.] 


Dark Laght.—G. Le Bon has already proved that bodies 
exposed for a few seconds only to sunlight retain for several 
months the power of producing an impression upon a sensi- 
tive plate, and that the rays producing that impression, 
although altogether invisible to the eye, are propagated and 
refracted according to the same laws as ordinary light. He 
goes on to show that bodies enclosed in opaque boxes can be 
photographed in a few seconds by using, in the place of a 
sensitive plate, a screen of phosphorescent zinc sulphide. After 
exposure, this screen is put into contact with a photographic 
plate, which is then developed by the usual methods. The 
source of light is a lamp screened by black paper, which acts 
the part of a Róntgen tube when the object is photographed 
by transmission. But the object can also be photographed 
in its box by reflection, as in the case of ordinary light. To 
render the sulphide screen sensitive, it is exposed for a few 
seconds to sunlight. It is well known that the rays at the 
red end of the spectrum have the property of neutralising the 
phosphorescence produced by the more refrangible rays, and 
it is just the infra-red rays of a wave length of about 1:5 p 
that are most capable of traversing opaque non-conductors 
such as ebonite, paper, and wood. These heat rays, which 
seem to play a very important part in nature, are a serious 
rival to X-rays in their practical applications. 

[Lz Bon, Comptes Rendus, Jan. 50, 1899. ] 


Constitution of the Electric Spark.—When an electric spark 
passes between metallic electrodes, the spectrum of the metal 
appears, not only in immediate contact with the electrodes, 
but stretches often across, from pole to pole. It follows that 
during the short time of the duration of the spark, the metal 
vapours must be able to diffuse through measurable distances. 
In experiments made by A. Schuster and J. Hemsalech to 
measure the velocity of diffusion of various metals, the method 
consists in fixing a photographic film round the rim of a 
rotating wheel. All that is necessary for its success is to have 
sparks so powerful that each single one gives a good impres- 
sion of its spectrum on the film. Were the sparks absolutely 
instantaneous, the images taken on the rotating wheel would 
be identical with those developed on a stationary plate, but on 
trial this is found not to be the case. The metal lines are 
found to be inclined and curved when the wheel rotates, and 
their inclination serves to measure the rate of diffusion of the 
metallic particles. The air lines, on the other hand, remain 
straight, though slightly widened. In the case of zine, the 
velocity is about 1,000cm. per second for a sparking distance 
of 0-51em. per second. The authors conclude that the initial 
discharge of the jar takes place through the air; it must do 
so because there is at first no metallic vapour present. The 
intense heat generated by the electric current volatilises the 
metal which then begins to diffuse away. from the poles and is 
driven by its own pressure into the partial vacuum formed by 
the heated air; the subsequent oscillations of the discharge 
take place through the metallic vapours and not through the 
air. Bismuth, in spite of its atomic weight, shows a rate of 
diffusion considerably higher than that of zinc. 

[SCHUSTER and HEMSALECH, Proc. Roy. Soc., Feb. 2, 1899.] 


Source of Becquerel Hays. — The theory of ultra-mundane 
particles advanced by Madame Curie to account for the supply 
of energy which maintains the radiation of uranium, 
thorium, polonium and radium compounds is converted by 
Sir ҮҮ. Crookes into a theory analogous to that postulated, 


though in а purely hypothetical sense, by Maxwell with his 
famous demon.“ Briefly, Crookes believes that the heavy 
metals mentioned have surfaces capable of sorting, like the 
^ demon," the rapidly moving from the slowly moving 
molecules, and absorbing some of the energy of the former. 
Thus a feeble but constant radiation could be maintained, the 
energy of which would be derived from the kinetic energy of 
the gaseous particles at ordinary temperatures. The author 
points out that the energy stored in the air of an ordinary 
room is sufficient to maintain a 1 н.р. engine in motion for 
15 hours per day. Of course, the air is cooled in the process, 
in direct violation of the second law of thermodynamics. 
But then that law only holds good until an exception to 
its universality is discovered. If such an exception is dis- 
covered, it will considerably modify our views of the structure 
and ultimate fate of the universe. It will be remembered 
that Keeley, with his quixotic motor,“ proposed to derive 
his supply of energy from the air itself. It yet remains 
to be explained, however, why Becquerel rays are equally 
well given out in a vacuum. 
| [Своокев, Comptes Rendus, Jan. 16, 1899.] 
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ELECTRICITY WORKS ACCOUNTS. 


Kensington and Knightsbridge Electric Lighting Co. (Limited). 


We are sorry to note the retrogression which the accounts 
for 1898 of the Kensington and Knightsbridge Electric Light- 
ing Co. bear evidence of. The year analysed is the eleventh 
year of operation, supply having commenced in January, 1887. 

During 1898 the capital has been increased by £18,980, 
the total amount received now standing at £248,435. The 
expended capital has risen from £252,162 to £263,481, though 
£977 has been written off the item of accumulators and 
switchboards from the renewal account, which stands at 
£25,615, £5,117 having been placed to it during the year. 
The item in capital expenditure showing the amount paid in 
purchase of the Kensington Court Co. has also been credited 
during the year with £2,430 at the expense of the premium 
account. 

Turning to the business done during the year, we find that 
the connections to the mains have increased about 13 per cent. 
as compared with the 15 per cent. increase which took place 
during 1897. The output shows an increase over 1897 of 
only 9:6 per cent. as compared with 25 per cent. in 1897 over 
1896. As in the case of the Westminster Company, some 
reason for this falling away in the progress is sought for in the 
absence of fogs. The year 1897 was also an exceptionally 
good one for the Kensington and Knightsbridge Company, 
and the fact that it was the jubilee year no doubt places it in 
unfair comparison with 1898. 

The revenue per unit from supply has dropped from 5:28d. 
to 508d. ; this and an increase in the costs from 2:654. per 
unit to 8:04d. have combined to increase the ratio of costs to 
revenue from 47°6 to 57 per cent. Most of the items of cost 
show a rise, though the collective item of ** management and 
property charges is practically steady at 0:964. The item 
of repairs and maintenance is apparently somewhat unfairly 
loaded with £500 cost of alterations to Chapel-place, £890 loss 
on engine and dynamos sold and £2,174 cost of replacing two 
sets of accumulators. These collectively represent 0:854. 
per unit, and this, deducted from generating, works, and total 
costs, has the effect of making them look normal. The fael 
item shows that the scarcity of coal has also had its share in 
increasing the costs. Then, again, in the special charges 
there is to be noted £308 “cost of conversion to 200 volts,” 
and £100 increase in the insurance charge. 

A working profit has been made of £19,949, representing 
1714 per cent of the mean capital. Out of this and the balance 
of £7,264 from the preceding year £5,408 has been carried to 
the depreciation and renewal funds, and £8,292 paid in 
interest. A sum of £12,715 is thus left available for distri- 
bution, out of which a 10 per cent. dividend for the year has 
again been paid, in addition to the dividends on the Prefer- 
ence shares. nn | 
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Undertaking Worked by...cccccccccenemes amem m — | The Kensington and Knightsbridge Electric ||| The Yorkshire House-to-House Electricity Co., 
Date of Commencement of Supply.. -m ra sm = January, 1887. [Lighting Co., Ltd. || May, 1893. [Limited. 
System of Suppli) . . . . . . 2. Three - wire, continuous- current, with batteries. || Alternate-current transformers. 
e e H. V. Miller Harold Dickinson. 

YEAR ENDED DEC. 51, 1897. DEC. 31, 1898. DEC. 31, 1897. | SEPT. 350, 1898.* 

QUANTITIES— 
Units generated II oas n — — — 2 -— 994 8. „ — = — 

„ UU tess minus cs cay ыйынды wenn 1,898, 362 2,081,074 833,280 695,718 

„ sold 10 consumers EE m mm em 1,898,362 2,081,074 833,280 — 

„ sold for public lighting, &.. 222 = — nil - 

„ ЛОД on ОГК sss c roto nocte vium pni iud up CHI — — — 19,505 
UNITS SOLD PER 8 C.P. LAMP CAPACITY „esu s m — 271 А 13'9 — 
Maximum supply demanded 4444 — 1,880 kilowatts 1.010 kilowatts 2,091 kilowatts 
Number of public lamps. =.=. S — = — 1 arc 
Number of consumers eee 8 1,620 1,851 576 750 
Connections to mains in 8-c.p. lamps 157,955 156,158 49,150 65,528 
CAPACITY OF PLANT IN 8-C.P. LAMPS ...... --. 70,000 61,000 60,000 75,000 
CAPACITY OF PLANT IN KILOWATTS „u na s= 222 2,230 1,950 2,400 

Per kilow | Per kilowa per kilow Per kilowatt 
PITAL— Total | шу] Total | “capacity. 0 Тоа. f Capacity. | тош, |” capacity.. 
AUTHORISED (TOTAL) „ee ne oms nen wee ee te m ee ee £502,240 | £225 £508,435 £261 £200,000 | £952 [£200,000 £834 
VV 22. 350,000 157 350,000 179 200,000 | 952 200,000 85:4 
Loan (including Debenture charges)... | 152,240 68:5 158,435 813 nil | — nil — 
... a гв | ADG 103 248,435 127 131,992 62:9 169,244 70:6 
СС Dy. Soles ̃ ñV— ³» TERES E QUE ен Бә. 68:3 158,435 813 131,992 62:9 169,244 10:6 
Loan (including Debenture charges).............—. | 174,215 54:6 90,000 46:1 nil -- nil — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...- | 272,785 122 260,000 133 68,008 324 £0,756 12:8 
Share (uniesued). узиде та ават ee e e» | 192,400 88:6 191,565 98:5 12,150 5°78 12,130 5°06 
Sharo: nan .,,:. ipd eret hne ino ins tdi ped ness Siu db im -— — — — 55,878 266 18,626 7°76 
Loan (including Debentures) ..- | 75,025 33°6 68,435 55`1 nil — nil -- 
e nt Ni pan ont ens den es — — — — — — — — 
RESERVE OR SINKING FUND „es, m cee sos oe pan - 20,498 9°20 25,615“ 181 5,000 2°38 8,000 3°33 
DEPRECIATION FUND .............. ——————— 1,436 0:644 1,783 0:914 6.600 314 9,2127 384 
EXPENDED (TOTAL) ....... sasam оно om om ове оен meme | 202,102" | 113 203,481" | 135 161,009 766 226,633 944 
Lands and buildings „е eese emm | 02522 25:5 52,851 271 64,532 50:6 — 1 — 
РИИ, ccsscegsevnsaccckantyvestess ————— 96,780 434 106,368/ 546 61,191 292 —2 — 
Maio us iia sesd co seo bae dla sevo Fass — 81,959 $677 85,155 45:9 27,600 | 181 — 7 — 
Miscellaneouns eme 20903 9°37 18,5299 9°50 7,886 4 3°76 — 9 -— 
BALANCE OF CAPITAL ROGOUNT, LL Lou omi wens san Gib; Gi ia es = 22,707° | i 10° = 15,046 ° cs 7°72 P 29.0 17 b | = 13:8 = 57,389" * 23:9 
REVENUE— ШЕ... [FO O_O ш. ИШ... Ж... ЖК. Ж... 
TOTAL hash aL 0 £45,911 | 59604. £45,232 53494. 1 5 300d. £13,901 4 799d. 
evenue from supply.. ——————— M А : ; х ; ] : 
„„ to odi н ...... | 1,324 | 01678, | 1465 | O169à. f 17,127 49402. | 12720 | 45900. 
» pablie lighiing. „=... cm opi eorom — bee — — — — == — — — 
5 sale of lamps, &.... . ON s 10 0 001d. 44 0`0054. — — = — 
X miscellaneous sources € 896 9'113d. 756 0'087а, 1,279 0°368d. 1,181" 0:40"7d. 
EXPENDITURE OUT OF REVENUE— 
ЖОЛА COWEN . — | £20,919 2:650d. | £26,383 3˙043d. £5,352 15404. | £4,983 17184. 
WORKS OORTE Sisri seriis vat o ton ——— — | 195,079 16804. 18,051 20884. 544 10204. 3,335 1151d. 
Generation of electricity ) 3 E 1:5104. | 16,517 1:9064, zt — — — 
Fuel (including cartage, &c.) ....... ———ÀÀ 5,463 0:6924d. 6,587 07760d. 816 0:252d. 703 0:243d. 
Oil, waste, water, stores — 910 0:115d. 807 0°093d. 184 0°053d. 162 0°056d. 
Wages at station — фол 2,744 0°347d, 5,186 0"368а, 2,041 0°589d. 1,855! 0'640а, 
Repairs and maintenance at station. . 2,848 0:3604. 5,957 ^ 0°685d. 444 0:128d. 615: 0:212d. 
Distribution of electricity . eee —€—Á 1,809 | 01664. 1,534 O Id. | 
Wages, &. эн Ун, Tv 8 861 0 109d. 983 0:113d. | — 4 — — -- 
Repairs, renewals of mains, &..... sas s mo 448 | 0057d. 551 0°064d. | [| | 
JJC Po КАШ oe o 5 = — — —- | = — — 
Attendance ...... ese ee dsds ess sse өн DEN - — = == = 5 — = — 
Renewals вә з Cis se Reon: be вов Une ёа осоне баве LIT TATT" mg — men — — — — — 
5 AND PROPERTY CHARGE. mom. 7,640 0`9664. 8,330 0:961d. 1,808 0:520d. 1,648 0:569d. 
DATI PPP “бө, е = = ни = ame == — 
Rent, rates, tacees ese eee сыноо See 3,48) 04414. 3,874 0'447d. 262 0:07 5d, 176 0 061d. 
Fr, etr ei ejt дый VR CUP 4,153 0*525d. 4,456 05144. 1,546 0:454. 1,472 0:5084, 
CTV ЧАН АНЧА СЫЛ ААЛА Se eee 2,686 0°340d, 2,717 0:314d. | 
Riationery, бИ эла саада — 265 0°033d, 518 0`0574. 3 í 
Estáblishment charges ч: узд,» 3 323 00414. 577 | 00444. || 5039 0d. 1,7 05064, 
Law charges, &c. ................ 9 8814 0:111d. 1,044 i 0.1904. | 
% to mean / to mean | 2 to mean % to mean 
FINANCIAL RESULTS— Total. |cap.exp nded Total. E era Total. RA exp'nded Total ата 
жунд PRONE. FoR YEAR Sno S ANSEES £22,992 | 9:53% | £19,949 7T 147; 913285 172% £8,918 83 
um carrie epreciation Fund ................. AF? 9.10% ; 727% 2, 357% 
Sum carried to Reserve or Sinking Fund ......... 8,551 5'46% 5,408 | 210% | 5,000 2'25% — — 
Net interest on loans (incl. Debenture charges) . 5,026 1:257 5,292 1:287 51 0:04% 5,105* | 1:607 
BALANCE FROM LAST АССООНТ........................ ә 875 0363% 7,264 2'827% +393 0:30% 1,329 0 686% 
5 AVAILABLE FOR DISTRIBUTION, &. 12.490 187; 12,715 4:93% 8,096 6:087; 10,740 5547 

GRO vnc зд зз» йл бз го лал акай» э бал Кел эл каз bes eess ee — — == = — — = == -— 
ORDINARY DIVIDEND PAID .......... eee ^ 107 — 107 — 6% — 637% — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 41:67 57% 2917 35°87 
Expenditure per kilowatt capacity... " £9. 7s. 6d. £13. 10s. 7d. £2. 11s. 04 £2. 1s. 6d. 
REVENUE PER KILOWATT CAPACITY ............. à £19. 13s. 7d. £23. 14s. 10d. £8. 15s. 4d. £5. 15s. 10d, 
Expenditure per 8-с. lamp capacity... Е 58. 114. 8s. 8d. Is. 94d ls. 44. 
REVENUE PER 8-С.Р. LAMP CAPACITY ............... S 12s. 64d. 15s. 2d. 6s. 13d. 38. 84d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 6s. 44d. 5s. 11d. [ 78. 54d. 48. 3d. 

Price charged for lighting, per unit. — 6d. to 5d.* 6d. to 5d.* | 6d.* 5d. to 43d.¢ 
Price charged for power, per unit............. безе tie — 4d. 4d. | od. 2d. less 5% 


Price charged for public lighting 


KENSINGTON AND KNIGHTSBRIDGE.—KEMARKS—a Being balance to credit of 
renewal fund account. b Includes £11,478 t» purchase of Kensington Court Co., Ltd. 
c Over.expended. d Includes £106 to auditing and £403 to insurance. e 6d. per unit at 
100 volta and 5d. per unit at 200 volts, with rebates. / £977 has been credited during the 
year to the item of accumulators and switchboards from the renewal account. 9 In- 
cludes £7,346 to purchase of South Kensington Order and £9,049 to purchase of Kensing- 
ton Court Co. ; this latter item having been credited during the year with £2,430 trans- 


ferred from premium account 


h Includes £500 cost of alterations to Chapel Place," 


£390 loss on engine and dynamo sold and £2,174 to two sets of accumulators replaced. 
i Includes £112 to auditing, £506 to insurance and £303 cost of conversion to 200 volts. 


LEEDS8.—HREMARKS—* The analysis of 1898 is that of the accounts for nine 
months' working only. a Includes £3,420 for meters and £937 cost of Provisional 
Order. b Over-expended. c Includes £1,251 renta receivable. d Not separately 
rendered in the accounts. e With discounts. f Being amount allowed for 
depreciation on sale of undertaking. 9g The items of capital expenditure are 
not given. А Includes £1,149 rents receivable. i Includes distribution charges. 
j Includes 2875 directors’ remuneration and £95 to insurance. k To credit ot 
net revenue account ; £3,663 being interest received and due from the Leeds 
Corporation. 
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The following particulars indicate the history of the under- 
taking since 1890 : — 


ү No. of No. of lamps Output, | Dividend 
rear. | consumers. connected (8 c. p.). (uuits). (ordinary). 

1800 291 | 95555 " = 
1891 436 38,408 385,051 2%, 
1892 550 | 47,441 535,343 ! 4% 
1895 754 64,529 724,308 | 5% 
1894 908 80,678 977,789 | 5% 
1895 1,109 94,7 1,228,734 6% 
1896 1,325 119,955 1,514,729 | 77 
1897 1,620 137,955 1,898,562 | 10% 
1898 |. 1851 156,158 2,081,074 | 107 


The Yorkshire House-to-House Blectricity Co. (Limited). 

The accounts analysed in our table are those for the period, 
from January 1, 1897, to September 30, 1898, of working of 
the supply undertaking at Leeds. At the latter date the con- 
cern was, in effect, sold to the Leeds Corporation, the transfer 
being completed on December 15th last. The supply of elec- 
tricity by the Company on its own account having ceased on 
September 80th, the revenue account dealt with shows the 
result of only nine months’ trading, and excludes the most 
profitable quarter of the year. 

The capital received during the above period was £87,262, 
making the total amount received £169,244. Of this has 
been expended £226,688, representing £91°4 per kilowatt of 
plant capacity. We are unable to set out the separate items 
of this expenditure, as the information is not available from 
the accounts supplied us. With an increase in the number of 
consumers from 576 to 750, the equivalent 8 c.p. lamp con- 
nections have risen from 49,150 to 65,828, or about 33 per cent. 

Considering that the period of working is not representa- 
tive of the normal average load there is little use in attempt- 
ing & comparison between many of the values of interest for 
the two periods set out in the tables. 

Owing to substantial reductions in the tariff both for light- 
ing and power supply the revenue has fallen from 5:84. to 
4:8d. per unit. There is a rise in the costs of about 0°18d. 
This is not more than might be caused by the absence of the 
best portion of the winter load. 

The working profit for the period was £8,918. The balance 
from the year 1897 of £1,829, together with £3,663 received 
and due from the Leeds Corporation as interest, has, with the 
working profit, enabled £10,740 to be available for distribu- 
tion after carrying £2,612 to the depreciation fund and paying 
£559 in interest. Out of this balance an ordinary dividend 
of 6$ per cent. has been declared. 


The following is a list of eleotrio supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 
Aberdeen (Municipal)...... 1899 Jan. 6, Kensi'gton & Knightsbr'ge со) res 10 


Ayr (Muuiclpal)............ 898 Nov. 11 | Kingston - upon-Hull (Mun.) 
Bedtord (Municipal) ...... m . 6 gston-on- es (Mun.) ,, „ 95 
Belfast (Municipal) ........ „ Sept. #3 | Lancaster (Municipal). » Oct. 21 
Birmin (Company)... . ,, Dec. 16| Leeds (Company errors » April 8 
Blackpool (Municipal) „ Oct. 7 | Leicester (Municipal) 1899 Jan. 90 
Bournemouth (Comp y) . „ June 8 Leyton (Municipal) ........ Sept. 28 
Bolton (Municipal) » Dec. 9 W (Mun cipal) T » Aug. 12 
В ord (Маш! Rad „ Мау 20 Manchester (MunicipaD.... ,, July 29 
hton (Municipal) ...... » May 6| Newcastle and District )» Dec. 2 
Bristol eons 1 » July 29 Neweastle-upon-Tyne (Co.) ,, April 29 
ey (Municipal) ...... „ Sept. 16 | Northampton (Company). „„ April 16 
Burton-upon-Trent (Mun.) „ А 16 | Norwich (Company) ....... Dec. 2 
Bury (Municipal) .......... A ov. 25| Notting Hill( mpany) wee „ Mar, 11 
Cambridge ( pany)...... „ June 17 | Nottingham (Municipal) .. ,, Oct. 28 
Cardiff ( anie) V Fera 1899 Jan. 6 | Oldham (Municipal) ........ » Nov. 18 
Charing Cross (Company) ..1898 April 22 Oxford (Company)) . . „ April 1 
Chelsea (Company) ........ is ау 20| Portsmouth (Municipal)... ,, Nov. 4 
eltenham (Municipal).... ,, Oct. 7 | Preston (Company) ........ „ Oct. 
Chester (Municipal)........ » Oct. 14| Reading (Company) ........ » Sept. 16 
Clerkenwell] (Com ) „ Mar. 18 | Richmond (Company) ...... » Mar, 4 
Derby (Municipal) ........ » Dec. 9 | Scarboro (Company). pril 
пенш Кс pal)...... „ Nov. 25 St.James' & Pall Mall(Co.)..1899 Feb. 24 
Dover (Company) ........ ,» Маг. 11| St. Pancras(Vestry)........ 1898 May 18 
Dundee (Municipal)........ » Nov. 4; Sheffield (Company)........ » Dec. 16 
Eastbourne (Company) . .. „ July 22 Shoreditch (Vestry)........ ‚ м 27 
Edinburgh (Municipal) .... „ Oct. 14 Erde. (nV (Municipal). „ June 8 
Exeter (извора) . „ Aug. 5 Southport (Municipal). „ Dec. 23 
Glasgow (Municipal) ...... ,, Aug. 12 Stafford (Municipal) » Oct. 
Guildford (Company) ...... » May 18| Sunderland (Municipal) » Aug. 19 
Halifax (Municipal) » Nov. 18| Taunton (stanicipal) ere » Aug. 
Hammersmith (Vestry) „ June 10 Tunbri Wells (Mun.) ..,, July 22 
Hampstead (Municipal). . ,, Sept. 9 Walsall (Municipal)... . ,, Nov. 11 
Hanley (Municipal) ........ ,, April 8 Wandsworth (Company). , Mar. 18 
Harrogate (Municipal) .... ,, Dec. 30 Westminster (Com ) 1899 Feb. $4 
Harrow (Company) ........ „ Sept. 9 Whitehaven (Municipal) ..1898 Dec. 28 
Hastgs & St. Leonard's(Co.),, April 29| Windsor (Company)) 5» Dec. 80 
House-to-House Co.(K'ns'gt'n), Sept. 30 Wolverhampton (Municipal), July 16 
Hove (Company) .......... » May 6| Woolwich (Company) ......1899 Jan. 18 
Huddersfield (Municipal) .. ,, Mar, 25| Worcester (Мапісіра) ....1808 May 13 
Islington (Vestry).......... ,, June 24| Yarmouth (Municipal ....,, June 17 


CARBONS FOR ELECTRIC LIGHTING AND OTHER 
PURPOSES.* 


BY FRANCIS JEHL. 
(Continued from page 614). 


As has already been mentioned, the Aluminium Industrie 
Actiengesellschaft, in Neuhausen, manufacture their own elec- 
trodes, and as they need a large number of them, they employ 
a continuous type of furnace which the writer has not yet 
explained. "The system used in Neuhausen consists of a 
stationary fire while the hearths are movable. The writer 
was informed, while in Switzerland some time ago, that 
the furnace was especially construeted for the Aluminium 
Company by Menheim, but he was unableto get any drawings 
or data concerning the same. This system of furnace is, 
however, not new, and Mr. Rogler informs the writer that 
one designed by Bock has been in operation for years at the 
large pottery works of Fikentscher, in Zwickau, Saxony. 
Other similar designs have been constructed by Siemens-Hess 
and also by Pernot, who constructed a furnace in which the 
bed is mounted on wheels so as to be moved in and out of the 
fire. The latter type is used in the manufacture of steel. 

Some time ago the writer designed such a furnace for а 
firm that intended to build a carbon and electrode factory, but 
as the duty on carbons was increased in the United States 
the matter was dropped.  Fig:. 46, 47 and 48 represent the 
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Fic. 46. —Jehl's Continuous Furnace with Tunnel and Regenerator. 
(Cross gection view.) 


writer's design; here G indicates the main gas passage con- 
nected with the generators. The latter are best built on the 
side of the furnace, as this gives us a minimum length for the 
passage—an advantage over the many metres necessary in the 
other continuous systems, as the gas arrives much hotter in 
the combustion chamber, for we have already seen that the 
temperature of the gas can sink as much as 50°C to 75°C per 
metre. From the passage G, the gas can be led to either side 
of the furnace by way of 9, g', or 9“, as shown, and can be 
permitted to pass into the reservoir chambers R R, by simply 
lifting the valves v or v', which are actuated by means of the 
rods r r. These rods can be held in any position by inserting 
pins in one of the holes at their upper ends. The section d in 
the passage y’ acts as a drain for any condensed matter that 
may settle and which can be pumped up by inserting a pipe 
into the hole d' at the side of the furnace, as shown in Fig. 46. 
This opening is, of course, always closed up when not in use, 
as otherwise gas would escape. It is hardly probable, how- 
ever, that any tarry matter will condense, as the gases only 
travel a short distance and are too hot to allow condensation. 
When a valve at R is raised, the gases enter the reservoir 
chamber which communicates with the branch passages ei, сз, е; 
that lead into the fire boxes f f. The flow of gas into each of 


From a forthcoming book to be published by The Electrician Printing 
and Publishing Company (Limited). All righte reserved. 
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these branches can be regulated or stopped by means of 
dampers that are connected to the rods e e. 

As seen from the plan there are three such branches 
сү, Сз, Cg that lead from the reservoir chambers R into each fire 
box, while the gas flows out horizontally in the middle of 
the fire box at openings o o on each side of the branch 
passages, as shown in the cross section, Fig. 46. The air 
that is necessary for combustion enters at b or b, according to 
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Ета. 47.—Jehl's Continuous Furnace with Tunnel and Regenerator. (Plar .) 


which side of the furnace the gas is turned on, and from there 
it passes into the passage b' or 6’, that leads into the regene- 
rator A ati, i, i, Fig. 47, where it gets heated up to a high 
degree and then passes out at the openings a а а а in the fire 
box /, striking the gases at right angles, and thus getting 
well mixed up. The flames that result from the combustion 
have plenty of room over the fire box to expand, according to 
Siemens’ theory, and then take an even and well-distributed 
path as shown by the arrows. 
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Fic, 48. —Jehls Continuous Furnace with Tunnel and Regenerator. 
Longitudinal Section of Tunnel. 


In Fig. 47 the passages 5, 0, and b, b, serve to conduct 
the burnt gases away, while e, е, ez, e, are dampers by 
means of which the passage can either be closed or regulated ; 
m, n, m,m are entrances which permit access in to the canals 
b, bi, ba, b, and the generators, but which are well sealed up 
with fire bricks when the furnace із in order. In Fig. 46 л n 
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are similar entrances that lead into the reservoir chambers 
when inspection is necessary, but are also well sealed up when 
the furnace is working. The peep-holes are shown at p p p, 
and should be covered with mica so as to prevent cold air 
from entering. | 

On both sides of the furnace is a tunnel, T T T T (Fig. 47), 
& portion of the longitudinal section of which is shown in 
Fig. 48. Here ¢ is the roof on which earth w is banked so 
as to prevent tbe heat from dissipating ; « is the foundation, 
and through the centre runs а passage, s, the cross section of 
which is shown in Fig. 46. On steps of this passage rails are 
placed, on whieh waggons W,, W, run as shown in all the 
figures. The waggons should only be constructed of wrought 
iron, while on the sides a projecting strip of iron dips into a 
U-formed rut that is filled with sand, as shown in Fig. 46 at 
k. This cuts off the heat and prevents it from getting into the 
lower passage s, and thus the lower part of the waggons are 
protected. It is better, however, to have the U-formed rut 
attached to the waggons and have the straight strip fixed in 
the wall of the tunnel, as then the rut can always be filled 
with fresh sand when a waggon is placed into the tunnel. In 
the waggons a layer of sand is placed, on which a good bed of 
the best fire bricks is laid, while at one end of each waggon a 
wall is built, as shown in Fig. 48, covering the cross section 
of the tunnel except for a reasonable clearance. 


By this means we obtain a sort of chamber system, the 
number of which depends upon the number of waggons or the 
length of the tunnel, while communication between each com- 
partment is effected by means of passages ^ (shown in Figs. 47 
and 48) built in the sides of the tunnel. It will be seen from 
what has so far been explained that this system offers the same 
advantages as those given by the other continuous systems, 
and that the waste heat is just as economically employed, for 
here, too, the heat contained in the retorts, &c., that have been 
finished is utilised for warming up the air that is used for 
combustion, while the heat of the gases that result from com- 
bustion is used in warming up a regenerator and those 
waggons that contain carbons or electrodes not yet baked. 


In order to render the working of the writer’s furnace sys- 
tem clearer, the following example may be taken :—We will 
suppose that waggon W,, Fig. 47, is in operation, and that 
W, W, W, are waggons that contain carbons that have 
not yet been baked, while those in waggons W,, W,, have 
already been carbonised. The valves and dampers that 
control the gas and air passages at g, e, c, are closed, while 
those at 9", el, e, are opened. The air entering the tunnel 
on the side where the waggons W,, W,, W, are situated 
takes up the heat contained in these waggons as it circulates 
from one compartment to another by way of the passages h, 
until it arrives at b,, where it enters and passes into the canal 
b',, that leads into the right hand generator A, shown in 
Fig. 46, where it is heated up to a very high temperature and 
then issues out at the openings a a, mixing well with the 
combustible gases that also issue out over these openings, so 
that & very good combustion takes place, the flames of which 
strike the retorts or fire-clay cases, passing between them, and 
leave at the other openings on the opposite side, as shown by 
the arrows in Fig. 46. These hot gases in passing the open- 
ings а a, circulate through the generator A on the left-hand 
3ide, which received a great part of the heat, while the rest is 
taken up in the waggons W, W, WZ, as the heat in 
leaving the generator enters the canal b’,, and out at 5,, into 
the compartment W., &c., as shown by the arrows in Fig. 47. 
After the fire has been working for a few hours on one side, 
its direction is reversed by closing up the valves and dampers 
that are opened, and opening those that are closed. By this 
means the retorts, &c., are evenly heated, and are at all parts 
subjected to an even intensity of heat which is so important 
in carbonising. When the contents of a waggon have been 
finished, the whole series are pushed one space further, while 
at one end of the tunnel a waggon is taken away, and at the 
other end one is added, the rails being connected with a turn- 
table at each end, so that the waggons can be pushed into the 
packing and receiving departments. 


(To be continued.) 
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MOTOR-CAR BUILDING.* 


One of the oldest of the artistic trades and handicrafts is that of 
carriage building. It has grown up through many centuries, and 
hasformed a separate industry with workmen, traditions and reputa- 
tions of its own. Probably its prosperity was at the height during 
the stage coach days, but it is not unlikely that the growth of 
private wealth has maintained it on the whole plane of activity 
during the whole of the century now closing. Although the rail- 
road companies did not long go to the coach builders for their 
cars, there was an enormous increase in the number of private 
vehicles of all classes, and thus the loss of the stage coach was 
not seriously felt by the carriage builders. At the present 
moment, however, as the century closes, an entirely new pros- 
pect opens up, and one is led to conjecture whether the changes in 
carriage building may not become so revolutionary as to cause the 
industry to pass into new hands, unless the former directors of it 
are alert enough to adapt themselves promptly to the latest condi- 
tions. It is the automobile that is the instrument of this new 
departure, and the outward sign of a change as great as that from 
bows and arrows to breech-loaders and machine guns. 

To state the case broadly, the carriage builders of the past have 
all been, practically, workers in wood. Now, while it is possible 
that not a little wood enters into the composition of an automobile, 
it is easy to picture such vehicles, and good ones at that, into 
whose construction not a particle of wood enters. The modern 
automobile is a thing of steel and rubber tubes, while its body may 
preferably consist of aluminium, light sheet steel, and з few trim- 
mings not necessarily of leather. The automobile embodies other 
problems than those of a vehicle that is hauled. It lifts itself into 
speed from a dead rest; it is steered within itself; its motive 
power is a matter of mechanism, and the questions that arise at 
each step are radically different from those relating to the carriages 
of our fathers. How many carriage builders are there to-day who 
have givén any proof of their desire and intention to head the new 
procession, and to be the chief beneficiaries of the new tendencies ? 
We are constrained to answer, not one so far as we know. Some 
of the carriage builders are making wooden bodies to fit the running 
gear of various automobiles, but, as we have suggested, that is a 
precarious tenure, with little promise of permanency in the new 
art. It does look, at this moment, as though a new crop of 
manufacturers must come to the front, recruited, perhaps, to some 
extent by the more enterprising of the old carriage builders, but 
consisting very largely of concerns trained in the fields of bicycle 
building and electricity. 


ELECTRO-CAPILLARY PHENOMENA.t 


BY S, W. J. SMITH, M.A. 


The Lippmann-Helmholtz theory of the capillary electrometer 
contains two assumptions. The first assumption would apply to 
any electrolytic cell. A deduction from it, which would apply to 
any cell having a large and a small electrode, is that the variation 
of the potential difference at the capillary electrode of an electro- 
meter is the same as that of the applied electromotive force. In 
order to trace the relation between surface tension and potential 
difference on the view that this first assumption is correct, it is 
necessary to eliminate the possible effect of depolarisation upon 
the form of the eatro capillary curve—i.c., the curve which shows 
tho relation between the surface tension and the applied electro- 
motive force. A direct method of examining the depolarisation 
current is described and applied. An estimate of the magnitude of 
the depolarisation effect is given, and the circumstances under 
which the effect may become appreciable are discussed. 

The second assumption of the Lippmann-Helmholtz theory, that 
the electro-capillary phenomena are controlled by a simple variation 
of the electrostatic surface energy, leads to two conclusions, each 
of which is beset with difficulties. 

a. The form of the electro-capillary curve is remarkably depen- 
dent upon the nature and concentration of the electrolyte, and 
depolarisation is quite insuflicient to account for the dependence. 

b. The conclusion that the potential difference between the solu- 
tion and the capillary electrode is zero, when the surface tension has 
its maximum value, leads to the necessity for assuming large poten- 
tial differences between certain solutions, 

The hypothesis that the potential difference between equally con- 
centraved solutions of potassium chloride and iodide is negligible 
possesses a high degree of probability. It has been shown by 
previous observers that if this hypothesis be true the points of 

* From the Aleetrical Engineer of New York. 

T Abstract of a Paper On the Nature of Electro-capillary Phenomena. 
l. Their Relation to the Potential Differences between Solutions,“ read 
before the Royal Society, January 26 1899. 


maximum surface tension on the electro-capillary curves for the 
above solutions cannot have the significance which Helmholtz's 
theory gives them. It is shown in the Paper that the firat hypo- 
thesis of the Lippmann-Helmholtz theory is in striking accord 
with this hypothesis concerning the potential difference between 
KCl and KI, when the very definite descending branches of 
the electro-capillary curves are considered. If both the hypotheses 
just mentioned be true, we get the result that the surface tension 
of mercury (for a certain range of potential differences) in two solu- 
tions is the same for a given potential difference between the mer- 
cury and the respective solutions, if the solutions are equally 
concentrated and possess the same kation. An extension of this 
result shows that it is indifferent whether the kation be K, Na, or H. 
The relation found for the KCl and KI curves can be extended 
to the other known cases in which the electrometer curves and 
liquid potential difference calculations seem to be contradictory, in 
such a way as to account for the apparent contradiction. Several 
of the cases are examined. The results in the previous paragraph 
would give a direct and accurate method of finding the potential 
differences between equally concentrated solutions, and could be 
extended to the case of solutions of different concentrations. 
The probability that the electro-capillary curves are never com- 
pletely free from influences other tha. electrostatic is shown by an 
examination of the relations between the curves for unequally con- 
centrated solutions of the same salt. In confirmation of results 
obtained by G. Meyer, in a slightly different way, it is shown that 
if the potential difference between KCI and KI is very small, the 
potential fall from a half normal solution of KI to a dropping elec- 
trode of the Paschen type is about a quarter of a volt greater than 
that from a half normal solution of KCl to the same electrode. In 
the same way the potential fall from KI to mercury when the 
surface tension is a maximum is about a quarter of a volt greater 
than that from KCl to mercury when the tension of the surface 
separating the solution from the mercury is a maximum. These 
results follow from direct observations with dropping electrodes, and 
give further support to the view that the first assumption of the 
Lippmann-Helmholtz theory is true and that the second is not. 
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THE REFLECTION OF CATHODE RAYS.* 


BY A. А. CAMPBELL SWINTON. 


The author has investigated the para-cathodic rays, so called by 
Prof. S. P. Thompson, which in a focus tube proceed from the front 
surface of the anti-cathode, and cause the green fluorescence of the 
glass. By means of a tube in which these rays cast the shadow of 
a wire upon the opposite end of a tubular annex he has studied their 
magnetic deflection, and finds it to be in a similar direction to that 
of cathode rays. By means of another tube containing a small 
Faraday cylinder, into which some of the para-cathodic rays were 
caused to pass, he has determined that the para-cathodic rays carry 
negative charges. The author has previously shown that para- 
cathodic rays produced Róntgen rays, where they strike the glass ; 
they also produce green fluorescence, hence he concludes that para- 
cathodic rays are simply reflected cathode rays. The mechanical 
force exerted by these reflected cathode rays appears to be exceed- 
ingly small, and is insufficient to account for the inverse rotation of 
radiometer wheels, which, as described by the author in the 
Phil. Mag. for October, 1898, occurs when the wheels are placed 
just outside the cathode stream. Indeed, all experiments designed 
to produce rotation by the impact of reflected cathode rays failed, 
and in some cases the wheels were found to rotate most persistently 
in a contrary direction, showing that, whatever be the cause of such 
inverse rotation, it is more potent than the force of impact of the 
reflected rays. 

The reflection of cathode rays is largely diffuse, but not altogether 
80 ; experiments with a polished concave platinum reflector, capable 
of rotation, gave, under certain conditions, distinct visual evidence 
of true specular reflection, with equal angles of incidence and reflec- 
tion. In addition to the specularly reflected rays, the anti-cathode 
reflector was also found, under certain conditions, to give off a well- 
defined beam of other rays normal to its surface, which caused 
fluorescence of the glass. The exact nature of these normal anti- 
cathode rays calls for further investigation. 

The author has studied and quantitatively measured the electric 
charges carried by reflected cathode rays for different angles o 
incidence and reflection by means of special apparatus. A tube 
was constructed for this purpose, in which a polished flat platinum 
reflector could be set at different angles to the incident cathode 
rays. This tube was fitted with a movable Faraday cylinder, which was 
capable of rotation round the reflector, so that throughout a single 
plane the whole field traversed by the reflected cathode rays could be 
explored. The amount of negative charge imparted to the movable 
Faraday cylinder at different positions, and with different angles for 


* Abstract of a Paper read before the Royal Society, Feb. 9, 1899. 
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the reflector, were measured both by a reflecting galvanometer and 
also by a quadrant electrometer. Many complete series of obser- 
vations for different positions both of reflector and cylinder were 
made, and all agree in showing that the field of reflected cathode 
rays is not uniform, but increases more or less gradually on both 
sides up to a maximum, which occurs almost exactly at the point 
that makes the angle of reflection equal to that of incidence. 
Further experiments show that the amount of charge carried by 
the reflected rays increases as the angle of incidence is made more 
slanting, and that the electrification of the reflector itself, which is 
strongly negative when the incidence of the primary cathode rays 
is normal, gradually falls to zero as the incidence is made more 
slanting, until with very slanting incidence the electrification 
becomes slightly positive. The author compares this result with 
that described by him in the Roy. Soc. Proc., Vol. LXIII., pp. 434 
— 435, viz., that cathode rays which strike the anti-cathode nor- 
mally, are more efficient in producing Röntgen rays than those 
which impinge upon it very much on the slant. 

The author points out that these results support the view that 
the Róntgen rays are actually due to the electric charges carried 
by the cathode ray particles being imparted to the anti-cathode. 


— 


EXPERIMENTS BEARING ON THE THEORY OF 
| YOLTAIC ACTION.* 


BY J. BROWN. 


In former Papers on the Theory of Voltaic Action," t I bave 
adduced evidence in support of the view that the difference of 
electric potential observed near the surface of two metals in contact 
is caused, or at all events mainly influenced, by the chemical 
activity of films condensed on their surfaces from the atmosphere 
(vapour or gas) in which the metals are immersed. From this 
view it would naturally follow that, if all chemically active films 
and all atmosphere competent to produce them could be removed, 
the difference of potential would disappear also. This inference 
has been pointed out and acted upon by previous experimenters, as 
is well known ; but it appeared to me that no certain test of the 
theory could be obtained in the way they suggested without 
elaborate precautions as regards details; and experiments were 
undertaken in the hope that more definite results might follow 
greater care in the work. The method adopted was to enclose a 
copper-zinc volta condenser in a glass tube containing nitrogen at a 
small pressure, together with metallic potassium and sodium, the 
expectation being that these metals would absorb any remaining 
water vapour or other agents (compounds of oxygen, &c.) that 
could exert chemical action on the zinc. 


Expernment I., started December 12, 1888.—The plates having been 
cleaned with fine glass paper, the condenser was slipped into its 
tube. A small porcelain cup of phosphorous pentoxide was intro- 
duced, in order to dry out the interior, and the tube was then tem- 
porarily closed. The difference of potential was then found to be 
0:74 volt. The end of the main tube was then sealed at the blow- 
pipe. The tube was exhausted through the side tube by a 
Sprengel pump, then filled with nitrogen, again exhausted, and 
then refilled with nitrogen. The condenser plates were now found 
to be in metallic contact, presumably due to the accidental sucking 
in of some minute globule of mercury from the pump. In three 
days this contact ceased. About 3 grammes of potassium and 1 
gramme of sodium, in small pieces, were now inserted by the 
side tube. (My notes do not state that the capsule of phos- 
phorus pentoxide was removed before closing the tube, but pro- 
bably it was) The tube was again, December 17, exhausted to 
3mm., and refilled with nitrogen, when the difference of potential 
was found to be about 0 64 volt. The tube was finally exhausted to 
4‘dmm., and the side tube was sealed off, the difference of potential 
being 0°61 volt. The following observations were then made at 
the intervals noted in days after thus starting the experiment :— 


Days... 13 25 27 30 61 106 173 181 

Volts... 0:00 0:02 055 O5L 047 034 032 033 

It remained to ascertain whether the fall in potential-difference 
was due to the gradual absorption of chemically active matters by 
the potassium and sodium, or to the well-known effect of gradual tar- 
nishing of the zinc surface. If, on admitting air and moisture to the 
tube, the potential-difference increased, the former alternative would 
be indicated, and the absence of such increase would indicate the other 
alternative. Before testing this point, it was thought desirable to 
ascertain whether the pressure originally in the tube had changed. 
To measure the pressure, the sealed end of the leading tube was 
joined by & rubber tube and mercury seal to the Sprengel pump, 
which was worked till the pump gauge showed a pressure of about 


* Abstract of a l'aper read before the Royal Societ y, February 23, 1899. 
г Phil, Mag, Vol. VI. (1878), p. 142; % d., Vol. VII. (1879), p. 109; 
Коу. Soc. Proc., Vol. XLI. (1886), р. 294. 


2mm. The end of the leading tube was then broken off in the 
inside of this rubber tube, a notch having previously been filed to 
facilitate breaking. The pump gauge then fell, and ultimately 
stood at 90mm. pressure, showing that a considerable amount of 
gas had been evolved in the tube during its six months’ trial, 
The leading tube was now removed from the pump, and air ad- 
mitted ; air was also blown in by the mouth, to introduce moisture. 
The difference of potential at once rose to 0:39 volt, and later to 
0 48 volt. On taking out and examining the condenser, the zinc 
was found to be tarnished at the edges, but not much in the middle 
of its surface ; the sodium was scarcely altered, but the potassium 
had a thick coat of, no doubt, oxide or hydrate, covering a core 


which burned on water. 


Experiment II., started Dec. 9, 1889.—This was intended to be 
practically a repetition of Experiment I. In closing the end of 
the main tube, a considerable amount of fumes and moisture from 
the gas blowpipe was observed to get into it, which may have 
affected the condition of the zinc surface. The moisture was 
removed by warming the tube and washing out with air. Eight 
grammes of potassium were inserted, but no sodium. The nitrogen 
pressure before sealing off was 5mm. After si: aling off, the differ- 
ence of potential was found to be 0 70 volt, and fell thereafter more 
or less regularly for a year and a half, when, on June 9, 1891, it had 
diminished to 0 52 volt. On opening the tube this value did not 
sensibly change. The fall in difference of potential was, there- 
fore, probably due to tarnishing of the zinc merely. The potassium 
in the tube was very little altered. 


Experiment III., started June 15, 1891.—The arrangement was 
the same as in Experiment I, except that, after the tube had 
been exhausted and fiually sealed off, the 9 grammes of potassium 
and 3 grammes of sudium which had been introduced, were fused 
together, forming the alloy that is liquid at ordinary tempera- 
tures, Tne difference of potential was at first about 0°75 volt. 
During the first year, the whole tube (except when being examined) 
was kept immersed in a bsth of petroleum, to prevent leakage of 
air, in case of minute imperfections at the sealed.in wires or else- 
where. The difference of potential on July 22, 1892, was about 
0:67 volt. The tube, no longer kept in petroleum, was examined 
occasionally for the next six and a-half years, till November 4, 
1898, when it was opened. The pressure had risen to about 59mm. 
of mercury. The difference of potential just before opening was 
about 0:49 volt ; and after opening and blowing in there was little 
appreciable change in this value. If anything, it seemed rather. 
lower ; though the rapid tarnishing of the potassium-sodium alloy, 
when a new surface of it was exposed, indicated the presence of 
an ample amount of oxidising medium. The decrease of potential 
difference, in this case also, was, therefore, probably due to tar- 
nishing of the zinc surface. The zinc was almost as bright as when 
enclosed seven and a-half years before ; but polishing а small 
portion of its surface with glass paper showed that a slight film 
had formed. 

Of the three experiments, the first is the only one that lends any 
support to the hypothesis they were designed to illustrate. The 
laboratory notes show no difference between the first experiment 
and the other two, beyond what may be gathered from the fore- 
going account. It seems unlikely that the three days of accidental 
metallic contact in the first experiment or the distance apart of the 
plates in intervals between observations cin have affected the 
result; and I am unable to suggest any other explanation except 
the possibility that the phosphorus pentoxide was left in the tube 
as well as the potassium and sodium. I found on a previous occa- 
sion,* that when this substance was enclosed with a copper-zinc 
pair, во as to dry the air surrounding the pair, the difference of 
potential fell in 131 days by one-sixth of its first value, and rose 
to its original amount immediately on admission of the ordinary 
atmosphere. Ia No. III. certainly no phosphorus peutoxide was 
enclosed, and there is no mention of it in my notes of No. II. 

Though the experiments cannot be quoted as confirming the 
chemical hypothesis, which I still think to be supported by an over- 
whelming weight of evidence, it has been thought worth while to 
describe them, if only to show the extreme difficulty of eliminating 
the last traces of active matter from the gas employed. That this 
is the real difficulty in the way of obtaining positive results is well 
illustrated by the ingenious experiments of C. Christiansen.t He 
found, among other things, that when the metal (of a pair) near 
which positive potential is usually observed is exposed, for a minute 


fraction of a second, to an inactive gas, such as hydrogen, the 


observed potential difference is very much smaller than when the 
exposure lasts for a considerable time. The metal exposed by 
Christiansen was a jet of liquid amalgam, flowing from a drawn out 
glass tube. Its surface was thus perfectly clean, and the time of 
exposure to the surrounding gas was merely the interval between 


.the'instant at which the amalgam left the nozzle and that at which 


it broke into drops. The difference of potential observed, when 


* Roy. Sor, Proe, Vol, XLI 1886), p. 305, 
f Wied, Ann., Vol. LVL. (1895, p. 644, 
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carbon was opposed to a jet of zinc amalgam in hydrogen in this 
manner, was only 0°15 volt ; while in air it was 0°89 volt. If more 
time had been allowed, the impurities in the hydrogen would 
have diffused in larger quantity towards the zinc, and given a 
larger effect, similar in character to that observed in my experi- 
ments, where the metals are exposed to the gas for a period amply 
sufficient for all such action. 


—— — —— 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, February 3, 1899. 


Consolidations of Electrical Interests.—One of the most 
striking features of the many consolidations of the last year 
or two is the attention which has been devoted to companies 
whose work is founded on the electrical arts. Among the 
manufacturers of electrical apparatus as well as companies 
operating telephone, central station and street railway systems, 
the promoter of syndicates has been at work with a success 
that stimulates, and is in turn helped by the eagerness of the 
financial public to invest and speculate in electrical securities 
which are now the most prominent industrials dealt in. The 
general movement is the outcome of the demand for the pro- 
duction at the lowest possible cost. In the manufacture of 
electrical goods the company operating on a large scale has in 
this respect the same advantage over smaller competitors that 
exists in other lines. In another direction the industrial com- 
binations present an important national advantage. The 
United States has been rather late to develop foreign markets 
for its manufactures. It has to contend in that quarter with 
countries that have occupied the field for scores of years, and 
that have the great advantage of low priced labour. What 
the so-called trust can accomplish in that line has been shown 
by the ability of a large concern such as the General Electric 
Co. to compete successfully for business in foreign countries, 
where, if tho industry it represents were scattered among a 
dozen or 80 separate concerns, the ability to bring the Ameri- 
can product to the front, or to sell at prices that make 
one competitor effective, would be materially smaller. The 
general opinion appears to be growing that consolidation is 
the inevitable tendency of the management of all industry and 
that public legislation against it is futile and should be given 
up in favour of regulation and control. There is now a 
noticeable tendency towards the consolidation of the small 
ceniral stations scattered among the different country towns 
similar to the widespread consolidation of the gas interests of 
the last decade. The securities and the stock of the small 
companies are all bought up by bankers in the financial 
centres and often paid for entirely by the issue of bonds of the 
syndicate formed. The change is thus, as a rule, a beneficial 
one, although, like many other contemporaneous industrial 
changes, it takes the control out of the hands of local owners 
and put it into the hands of a few bankers in the large cities. 

The Latest Progress in the Application of Storage Batteries. 
—Mr. Joseph Appleton read a Paper before the New York 
Electrical Society on January 12, and gave some interesting 
facts regarding the application of storage batteries, as exem- 
plified in the most recent plants. The history of the 
storage battery in this country, he said, is curious and 
probably comprises more troubles and trials than any other 
branch of the electrical industry. Until 1894 the use 
of storage batteries in this country proved most disastrous 
to all concerned on account of their poor design and inat- 
tention to the mechanical features. Now the conditions are 
very different, and the business has been put on a proper and 
substantial basis. In 1894 the weight of plates alone in use 
was 849,000lbs., and in 1897 it was 3,807,300lbs. The figures 
for 1898 have not yet been tabulated. One of the most valu- 
able features of a storage battery is that it will safely take care 
of any sudden or momentary overload in the system, such as 
grounds or short circuits, and, if operating in parallel with 
generators or rotary converters, will relieve them of such over- 
loads and consequent strain. In case of batteries operating 
on railway loads it is a common thing to see an occasional 
momentary discharge аё а rate equal to twice the one-hour 
rate of the battery. The modern storage battery is designed 


to stand such occasional extreme discharges, and to do so 
without injury. Mr. Appleton considered a few representative 
storage-battery installations to show the great flexibility of the 
battery as an adjunct to any scheme contemplating the gener- 
ation and transmission of electrical energy. The storage- 
batteryzinstallation of the Chicago Edison Company was first 
considered. This battery carries about 11,000 amperes during 
the peak of the load or about 25 per cent. of the total load. 
The batteries, under these conditions, take care of the maxi- 
mum load during the short time it occurs, and increase the 
load on the generators during the remainder of the time when 
they havetobecharged. Thisbattery is used in addition to carry- 
ing the peak of the load, for maintaining a constant pressure on 
the system, and considerably relievestheswitchboardattendants. 
The application of storage batteries to stations such as this 
can be made in two ways, namely, at the power-house and in 
sub-stations. When batteries are placed in sub-stations they 
will relieve the generating plants of the maximum load, as 
just described, and also jeffect a large saving in the under. 
ground system of conductors, as at the time of maximum load 
the conductors between the main generating station and the 
sub-stations are relieved of that portion of the load which is 
carried by the batteries and distributed from the sub-stations. 
He cited the Niagara and other plants as illustrations of the 
uses of the storage battery. The power from such a plant is 
largely sold for manufacturing purposes, and is charged for 
at so much per horse-power per annum, the power being 
available 24 hours per day. Mills and factories using this 
power do not usually run more than 10 hours per day ; there- 
fore, а man who requires a maximum of 100 н.р. for 10 hours 
a day, or 1,000 нр. hours, really has to pay for 2,400 н.р. 
hours, while he uses only 1,000, or probably less, With a 
storage battery capable of supplying 50 н.р. for 10 hours, or 
500 н.р. hours, he need only pay for one-half the amount, or 
50 н.р. for 24 hours, as the battery will furnish the remainder, 
and can be charged during the 14 hours he is not using the 
power. In addition to this, the battery will take care of any 
fluetuations above the average, and enable the man to buy 
the average amount of power he requires instead of the 
maximum. Such an installation has been made for the 
Buffalo General Electric Co. Before the Company installed 
the battery they were only able to shut down their steam 
plant from 11:80 p.m. until 6 a.m., during which time the 
rotary converters carried the entire load, which averaged 
600 H. p., but they were paying for 2,000 н.р. With the aid 
of the battery they are enabled to shut down their steam 
plant from 7 p.m. until 7 a.m., and about 18 hours on 
Sunday. An illustration of the second method of using 
the storage battery for railway work is the installation 
of the South Side Elevated Railway Co., of Chicago. 
This Company operates an elevated railroad about nino 
miles long, all its trains being equipped with the Sprague 
multiple-unit system. The power house is located approxi- 
mately at the centre of, and the two storage batteries near 
each end of, the line, and are connected directly across the 
system without a booster. The charge and discharge of these 
batteries is controlled by the drop over the feeders from the 
power house to the batteries, this drop varying according to 
the load on the system, from 10 to 30 volts. When the load 
is light the drop in the feeders is small, and there is voltaze 
enough to charge the battery. When the load becomes heavy 
the drop on the feeders is increased. This consequently 
causes the battery to discharge into the line. The method of 
operating is entirely automatic. In each of the battery rooms 
there are installed 248 cells, having а capacity of 1,000 в.р. 
when discharging at the hour rate. The battery installed at 
the end of the line in this way increases the capacity of the 


power house and saves the investment in copper by making 


it necessary to transmit over the feeders only the average 
amount of current required instead of the maximum and at 
the same time maintaining the proper voltage at the end of 
the line, thereby enabling the motors to run at the points of 
highest efficiency. 

The Rapid Transit Problem.—On Jan. 24 the New York 


Rapid Transit Commission submitted a memorial to the 
State Senate, It reviewed the futile efforts of the commission 
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to carry out the provisions of the rapid transit law and its 
consequent inability to proceed further in its work unless 
additional legislation is enacted. Owing to the financial 
affairs of the city it was impossible to borrow money required 
to construct the municipal railway as contemplated by the Act 
of 1894, and the commissioners have been compelled to con- 
sider what courses are now open to obtain the relief so long 
and urgently needed. Three courses suggest themselves : 
First, to wait until the borrowing capacity of the city is so 
enlarged by the reduction of its present debt, or by an increase 
of assessed valuations of real estate, or by both, so as to 
enable it to borrow the necessary funds; second, to obtain 
legislative authority to issue bonds for the county of New 
York for the construction of the proposed railway; and third, 
to obtain legislative authority to offer the franchise for build- 
ing and operating the proposed railway to private enterprise. 


CORRESPONDENCE. 


— 
THOMPSON-WALKER SURFACE- CONTACT SYSTEM. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I must apologise to Prof. Ayrton for an error in my 
reply upon surface contacts at the Institution of Electrical 
Eygineers. I find that no mention is made in our printed 
British Association Paper of the method of picking up. So 
that Prof. Ayrton was right and I was wrong. I must, how- 
ever, in justice to myself, say that the trade circular which 
was issued before our Paper, and circulated at Bristol, and 
which contained a much fuller description of the system, 
mention is made of the accumulators used for picking up. 
Moreover, Prof. Thompson, at Dristol, alluded to this method 
of regaining contact. 

Your readers will also understand that a 500-volt accumu- 
lator is not at all a necessity, because the force operating the 
switch is normally 10 times greater than is necessary to close 
it slowly. 

In a line for which we are tendering in the North of Eng- 
land we propose to put in a hand generator somewhat larger 
than that used in an Evershed testing set. One turn of the 
handle gets up speed on open circutt; the circuit is then 
closed, and the impetus of the armature picks up the switch.— 
Yours, &c., Mites WALKER. 

London, Feb. 24. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: By this time you are doubtless aware that the leading 
article in your last week’s issue contained many incorrect 
statements concerning myself. An examination of the descrip- 
tion of the Thompson-Walker system, as it was actually given 
in the B.A. Paper, at Bristol, would have convinced you that 
that Paper contained no reference whatever, first, to any accu- 
mulators being used or being necessary on each of the cars ; 
second, to any means being required for preventing the whole 
tramline becoming blocked, and remaining blocked, if the main 
circuit were broken even for a fraction of a minute. 

Without any suggestion, or letter, from myself, Mr. Miles 
Walker now sends me his apologies for the error into which 
ho has fallen, and adds :—‘'I find that no mention is made of 
the method of picking up in our В.А, Paper, so that you were 
right, and I was wrong.“ 

To the mistaken statements made by Mr. Walker at the 
last meeting of the Institution, and to the unfounded conclu- 
sions drawn in your leader I have prepared my reply. Pro- 
bably, however, you would prefer to remove the necessity of 
my publishing it by withdrawing that portion of the article 
which concerned myself.— Yours, &c., 

W. Е. Ayrton. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin : As I was, unfortunately, unable to be present at the 
discussion on Mr. Walker's Paper, and your report of the dis- 
cussion makes no allusion to the matter, may I be allowed to 
put to Mr. Walker the question which first occurred to me 


on reading his Paper in the columns of your journal? It 
is in connection with the use of oil in the boxes to keep out 
water from the switch, and to facilitate the working of the 
plunger. | 

My difficulty is: What becomes of the early morning ser- 
vice after a frosty night ? It seems to me that the oil (which, 
as we know, freezes at a comparatively high temperature) will, 
in freezing, absolutely prevent the plunger moving or the 
switch closing. 

In a severe winter the lines might thus be closed for days 
together. 

I can hardly conceive that the designers have missed this 
difficulty, but I should be much interested to know how it is 
got over, if it exists.—-Yours, &c., A. M. TAYLOR. 

Old Charlton, Kent, Feb. 24. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Thanks to your courtesy, I am enabled, in Mr. Walker's 
absence, to at once reply to Mr. Taylor’s letter, and to assure 
him that when the temperature falls to the freezing point of 
paraffin oil, the inventors do not propose to work the system. 
—Yours, &c., CHARLES E. HOLLAND. 


Hampstead, March 1, 1899. 
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LEGAL INTELLIGENCE. 


— — 


Castner-Kellner Alkali Co. (Limited) v. Commercial Develop - 
ment Corporation (Limited). 


This case came before the Court of Appeal, composed of the Master of the 
Rolls and Lords Justices Rigby and Vaughan Williama, on Tuesday, on the 
appeal of the defendants from the order of Mr. Justice Bighamon Aug. 3 last. 
The action was brought by the plaintiffs, who are the registered owners of 
lettera patent No. 20,259 of 1894, granted to Carl Kellner, for an invention 
of improvements in electrolytic apparatus for decomposing alkaline salts, 
and for an injunction restraining defendants from manufacturing or selling 
caustic soda or other alkali, in infringement of their letters patent. It will 
be remembered that the plaintiffs were the ownera of two patents—one 
taken out by Mr. Castner aud the other by Mr. Car! Kellner, both of which 
had reference to the manufacture of caustic soda by separating the sodium 
from the chloride by the action of electricity. Tae difficulty of the ordinary 
process was that owing to the strong affinity ef sodium for oxygen, 
before the amalgam could be removed from the salt solution and treated 
with pure water, the sodium began to go back to combine with the oxygen 
of the water of the salt solution. The plaintiffs’ patents sought to over- 
come the difficulty by the adoption of a continuous process. In the 
Castner patent a circular chamber was used divided into two halves by a 
diaphragm, or partition, which did not quite touch the bottom of the 
chamber. Enough mercury was placed in the chamber to seal the two 
halves one from the other. In the one half salt solution was pla^ed, 
aud in the other water. 'The mercury, when charged with sodium in the 
firat half, was removed to the other half by means of a paddle. Kellner 
professed to improve on this process by allowiog the mercury to remain 
stationary relative to its containing vessel, and his claim was for “an appa- 
ratus for the electrolysisof alkaline salts with the aid of a stationary mercury 
cathode.” Instead ofachamber divided into two halveshe used a large chamber, 
called the combining chamber, which contained water and mercury and a 
smaller chamber or series of chambers, called the decomposing chamber, 
containing the ealt solution. These chambers were in the form of bells, 
and were go placed as to dip into the mercury, which thus sealed them, 
separating the water from the salt solution. The bells were moved to and 
fro slowly, so that the mercury should be exposed alternately to the action 
of the salt solution and the water. Notches were cut in the edges of the 
bells to let the mercury pass, or alternatively grooves were cut in the 
bottom of the outer vessel. This was the apparatus described in Figa. 1, 
2, 5, 4 and 5 of the complete specificition. In ahother form, described in 
Fige. 7 and 8, the bells were arranged radially, and either the bells or the 
outer or combining chamber rotated The apparatus the defendants pro- 
posed to use was patented by Mr. Rhodin iu 1896, and consisted of two 
circular chambera, one inside the other. The outer chamber was the com- 
bining chamber and contained water and mercury. It was fitted with 
radial ribs at the bottom, and rotated. The inner or decompo · ing chamber, 
which contained the salt solution, had, at the bottom, projecting mouths, 
which dipped into the mercury, and it was said that by means of the 
rotary motion of the outer chamber the same result was obtained as in 
the Castner and Kellner patents, and it was alleged that defendants’ 
apparatus was, in fact, identical with the rotating form of the Kellner 
patents. The plaintiffs’ ca:e was that the defendants had added nothing 
to the Kellner patent, which was the ore sued upon. The defendants 
attacked the plaintiffs’ patent on the ground of disconformity, and they 
also denied the infringement. Mr. Justice Bigham decided, after hearing a 
mass of expert evidence (fully reported in The Electrician for July 15 and 22, 
1898), that plaintiffs’ patent was not bad on account of disconformity, and 
that the defendants had infringed their paten*, and he granted the injunc- 
tion claimed. Hence the present appeal by the defendants. 
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Mr. Thos. Terrell, Q.C., Mr. Astbury, Q.C., Mr. MacConky and Mr. 
J. Н. Gray appeared for defendants (the appellants); and Mr. Fletcher 
Moulton, Q.C., Mr. Bousfield, Q.C., Mr. J. Graham, Mr. A. J. Walter and 
Lord Robert Cecil for plaintiffs (the respondents). 

Mr. TERRELL ваја his cliente were appealing from the judgment of 
Mr. Justice Bigham holding them liable for threatened infringement, and 
he thought infringement also of a patent taken out by Kellner in 1894, 
No. 20,259, for improvements in electrolytic apparatus for decomposing 
alkaline salts. The subject to which the patent applied was a very exten- 
sive trade in the manufacture of caustic soda. That was a combination 
of the metal sodium with oxygen used in the arts and soap making, 
many hundreds of thousands of tons being used in а year. Caustic soda 
had always been manufactured from common salt, which was a combina- 
tion of chlorine and sodium, and the problem in the manufacture of caustic 
soda was to get rid of the chlorine which was combined with the metal 
sodium and common salt and to substitute for the chlorine oxygen. That 
was the problem to be solved. For many years that had been done, and 
was still done chemically. Many years ago it was ascertained that you could 
decompose metallic salts by an electric current. You passed a current 
through a cathode, through an electrolyte, and through an anode, with the 
result that the sodium was separated from the chlorine, the salt was 
decomposed, the metal was decomposed on the one side, and the acid of 
the salt or the chlorine or oxygen was evolved at the other end of the 
apparatus. In that way metals were produced from salts. That was 
used in the process of electro-plating. As soon as that was understood 
it was obvious that the same thing could be done with chloride 
of sodium You could, by passing an electric current through chloride 
of sodium, obtain metallic sodium at one end, and the evolution of chlorine 
at the other. But there was a difficulty, because the avidity the 
metallic sodium had for oxygen was so great that as soon as it was formed 
by the electric process it was decomp sed again. Sir Humphrey Davy 
discovered a fact which was the foundation for all the electrolytic pro- 
posals for the decomposition of chloride of sodium, and that was that if 
you used a cathode which was composed of mercury the mercury absorbed 
the metallic sodium and protected it from the action of the water 
contained in the fluid for a certain time, so that by way of electrolysis you 
could obtain metallic sodium, but you obtained it alloyed by a 
large percentage of mercury. Subsequently to that discovery, a great 
many attempts were made to utilise this discovery in the arts, and he 
(counsel) would have to deal with those attempts at some length, because 
he wanted their lordships to exactly understand what it was that Kellner 
invented, why he said that patent was bad, and why he said that defend- 
ants had not infringed it. 

Lord Justice RIGBY : You ғау both, do'you ? 

Mr. TERRELL: Yes. I say his patent is bad from disconformity. 
Then I say the plaintiffs’ patent is bad from want of subject matter, and, 
finally, that I have not infringed it. The learned counsel said that the 
first attempt at putting Sir Humphrey Davy's process into use was by a 
patent taken out by Atkins and Applegarth, with which it would be neces- 
sary to trouble their lordships. Atkins and Applegarth took out their 
patent in the year 1890 — No. 20,768. Their lordships had before them an 
enlarged drawing of that patent--Atkins and Applegarth diagram, Fig. 1. 
This process was eminently calculated to waste mercury and eminently 
calculated to waste labour in the transference of the loaded mercury. This 
process, therefore, came to nothing, but it was illustrative of the first 
practical attempt made to utilise the process which had been described 
by Sir Humphrey Davy. The apparatus was also complicated and 
iniperlect ір зз operation. The next process was that of Hermite and 
Dubose, 1891, No. 21,959. That also was eminently calculated to 
be wasteful in mercury, having regard to the value of the mercury used 
in compari-on to the value of the product. It was also an intermittent 
process, the mercury being firat charged and then discharged, and 
always kept in а state of flow. Then came Jensen’s process of 1893. 
This was а continuous process, but involving the mechanical carrying 
of the mereury from one vessel to the other. He would next deal with 
Castner's process. In considering that process he would point out 
that the salt was decomposed by the electric current, pure and 
simple. There was nothing to arrest it, but when they got to the 
other side of the prcc:ss the amalgam of mercury might be decom- 
posed by water only, or arrested by an electric current. Now it was very 
essential iu this process tbat the richness of the amalgam should be kept 
very nearly constant. If the amalgam was freed from mercury very 
much quicker than the taking up of mercury it was presented to the action 
of electrolysis at different stages of richness, which was undesiralle and 
not economical to work. The mercury amalgam, if allowed to be decom- 
posed by water alone, required a very much larger surface of water to 
discharge it from its sodium than it did the electrolyte to charge it with 
sodium. If, on the other hand, the current was employed through both sides 
of the process the discharging process was much quicker than the charging, 
so they again got their mercury presented with different richuess to the 
process of electrolysis, and Castner appreciated that and Castner achieved 
what they had now got for the first time -a really continuous process. He 
used a circular chamber divided into two halves by a diaphragm or parti- 
tion, which did not quite touch the bottom of the chamber. Enough 
mercury was placed in the bottom to seal the two halves one from the 
other. In the one half salt solution was placed, and in the other water. 
The mercury when charged with sodium in the first half was removed to 
the other half by means of a paddle, with a rotary motion constituting 
one continuous flow, But, inasmuch as the two chambera were of the 
same siz’, he found a difficulty in this, that if he passed an electric 
current entirely through both, he yot discharge much quicker than 
charging, and if he passed it through one alone he got the discharg- 
ing much slower than the charging, so he separated out his electric 
current. Не got a dynamo giving $0 amperes, and a dynamo giving 10 
amperes, and so arranged his currents that he balanced the thing. 


Their lordships would see that Castner had got essentially a continuous pro- 
ce:s, in which the mercury was continually passing from the one side of the 
apparatus to the other side by the movement of the paddles, and a process 
eminently calculated to maintain the mercury at one point of richness. 
There were two vessels, the mercury travelling from one to the other in 
one continuous flow, continually absorbing sodium and continually dis- 
charging it. Castner showed you at Fig. 3 that he might pump his 
mercury. The important figures, however, were Figs. 1 and 2. The next 
patent their lordships would have to consider was that of Sinding and 
Larson. There, there was a salt solution and a metal bath, A of peculiar shape, 
caused to be revolved by pulling at the top. As that revolved, the mercury 
amalgamating with the metal, the mercury was awished up on the surface 
of A and thrown down on the other side. A was a cup which was revolv- 
ing, and as it revolved the mercury was taken from the inner side of the 
veasel, was switched up and passed over the amalgamated surface A and 
dropped down on the otber side. This process could not be made into a 
commercial succes‘, at least that was what the evidence showed. The 
evidence showed that none of these patents were practically used with the 
exception of Castner's, wbich was a practical apparatus, and which 
was bought by the plaintiff company. They did not, however, 
sue the defendants upon that, but sued them upon the Kellner 
patent, which they bought afterwards. The plaintiffs did not 
use Kellner’s themselves, but some modification of Castner’. 
He had given their lordships, he considered, enough in the way of specifi- 
cations to show what was the state of the art when Kellner filed his pro- 
visional specification. The state of the art was this :—It was well known 
that mercury would abaorb sodium, and that sodium could be protected 
by the mercury from the too rapid action of water. It was well known 
that it could be done by a continuous process by pumping the mercury, or 
by revolving the mercury as Castner had done. It was well known that 
they could in that way maintain the mercury at a particular definite stage 
of richness. The question then arose whether Kellner knew anything 
about Castner ,when he filed his specification, and if he did, or even if 
he did not, what did he mean by his specification? Looking at the 
language of the specification, he thought it was probable he was 
aware of Castner at the time he filed it. Kellner professed to im- 
prove on the Castner process by allowing the mercury to remain stationary 
relative to its containing veasel, and his claim was for “ an apparatus for the 
electrolysis of alkaline salts with the aid of a stationary mercury cathode." 
Instead of a chamber divided into two halves he used a large chamber, 
called the combining chamber, which contained water and mercury and a 
smaller chamber or series of chambers, called the decom posing chamber, con- 
taining the salt solution, These chambers were in the form of bells, and 
were во placed as to dip into the mercury which thus sealed them, separat- 
ing the water from the salt solution. The bells were moved to and fro 
slowly so that the mercury should be exposed alternately to the action of 
the salt solution and the water. Notches were cut in the edges of the 
bells to let the mercury pass or, alternatively, grooves were cut in the 
bottom of the outer vessel. In another form the bells were arranged 
radially, and either the bells or the outer or combining chamber rotated. 
In Rhodin's patent they began by taking a containing vessel, which was 
the largest vessel of all. Tnat vessel contained water, and in that was put 
a bottom with the ribs radiated, the object of those ribs being, that as the 
apparatus rotated, the mercury flowed from the inner side to the outside. 
It was to give a radial action. The next thing was a china vessel. There 
was a succession of bells. Оп the top of tbe bottom, which contained the 
mercury, was water. The mercury was supposed to cover the ribs. When 
this went down the ribs of the bells made a seal between the inside of 
the bells and the outside. They dipped into the mercury. There was a 
large extent of water compared with the surface of salt solution exposed 
to the operation. The salt solution could not get out, because the 
mercury was sealed. In the anode was a battery aud carbon poles, through 
which an electric current was passing, the poles going into the salt solu- 
tion. As they operated in the salt water, the mercury at the bottom got 
charged, and then a rotation was given to the top of the apparatus only, aud 
that rotation being given, the mercury was first under the influence of the 
salt solution and then under the influence of the water solution, and a 
radial movement was given to the mercury, so that it flowed out. The 
mercury was in constant, movement, first being operated upon by the elec- 
trieal action in the salt solution, and then being puahed out by the radial 
movement all round where the water was, and there decomposed. The 
inventor in Rhodin's patent did not rely on an auxiliary current of 
electricity for the purpose of obtaining his electrolytic and decomposed 
action, but limited his area to water contact. It was not true to say that 
the mercury in Rhodin was stationary, because it was intentionally given a 
radial action, not only to enable it, so to speak, to expose a patch to the 
action of the electric current, and then a patch to the action of the water, 
but to cause a constant flow of mercury, and. во as to expose a large 
quantity of mercury to the action and flow of water. Under all tbese 
influences you might have in one s.nse a stationary mercury, and in 
another sense movable mercury. What they had to inquire iuto was as 
to the substantial operation of the apparatus. In Castner the movement 
of the paddles was exceedingly slow. In Castner the mercury was 
pushed under the bells from place to place by the paddles. 
In Kellner, by Figs. 7 and 8, the mercury was carried from bell to bell by 
the friction of the bottom of the vessel which contained it. Kellner's aim 
was to get mercury from one bell to another. He (counsel) adinitted that, 
if Kellner had been the first to do anything of that sort, it would have been 
difficult for him (couusei) to show that the variations did not involve 
infringement of Kellner. But Kellner was only doing that which & great 
many people did in another way. The essence of Rhodin’s patent was the 
rapid moving of the mercury outwarda, but the essence of the Kellner 
invention was to have it rich and then impoverished, then made rich again 
and impoverished again. What Rhodin said was, “Move your mercury as 
rapidly as possible and you will find that you will maintain that definite 
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point of richness at which the operation is best conducted.” Mr. Terrell 
eaid that the substance of Mr. Justice Bingham’s judgment was on the 
words “stationary mercury cathode" in the Kellner specification. 

The MASTER of the ROLLS: As I understand it your mercury is as 
stationary as theirs. 

Lord Justice RIGBY : Your cathode, you know, is in one sense stationary 
and in one sense it is not. 

Mr. TERRELL: Yes; although it is stationary in space it is mercury, 
the particles of which are constantly changing their relation to each other. 
When your lordships come to hear the evidence of Lord Kelvin you will 
come to the conclusion that their case is, and the statement in the 
specification is, that the mercury is practically —I do not say absolutely— 
in their Fig. 1, stationary in so far as the particles of mercury have 
reference to each other. 

Lord Justice RIGBY: I understand that you have not used your patent ! 

Mr. TERRELL: We have erected enormous plant, but the working of 
the patent'is in suspension during the present proceedings. We have done 
enough to prove a commercial value to the thing, and then we stopped 
until our rights have been decided in the Courts. Counsel then read the 
evidence given in the Court below. 

Referring to the testimony of Mr. Swinburne, the MASTER OF THE 
ROLLS said he understood from him that the action of the ribs would be 
to stop the rotary motion of the mercury, and drive it inwards. The de- 
fendants were, be believed, at issue with Mr. Swinburne there. 

Mr. TERRELL said in one sense, but they were not at issue in another 
sense, 

The MASTER OF THE ROLLS: You want to make out that the 
mercury moves, but you say it does not matter which way ! 

Mr. TERRELL: Yes ; that it must move in order to get from one place 
to another seems obvious. 

Lord Justice RIGBY : That is part of your case, and an important one. 

Mr. TERRELL: Yes, and Mr. Swinburne says there is a stirring and a 
movement, and if there із a stirring there must be movement. Whether 
produced by centrifugal action driving the mercury outwards, or whether 
it was produced by the mercury re-attaining its level after being driven 
inwards did not matter. The whole object of the apparatus was to change 
the position of the mercury. 

Lord Justice WILLIAMS: Whether you take Kellner's or Rhodin's 
system, it is not really true to say that there is no motion of the mercury 
whatsoever ? 

Mr. TERRELL: I agree. We say there must be a motion of the 
mercury, but we tay Kellner places his mercury under each bell by the 
movement of the bells, and we change the mercury by the movement of 
the mercury. | 

Counsel, continuing, remarked that the evidence showed that all that 
was required to make Castner do exactly what Kellner did was to make 
Castner's paddles work faster. 

Мг. TERRELL asked if their lordships would like to see Rhoclin's 
machine work. 

The MASTER OF THE ROLLS said that they would, and the model 
was then charged with mercury and set to work. 

Lord Justice VAUGHAN WILLIAMS : Is mercury a difficult thing 
to mix ? 

Mr. TERRELL: No. 

Lord Justice VAUGHAN WILLIAMS: More difficult than water. If 
you have got a glass of water, and you introduce a spoon or glass vessel 
into the glass of water, you will mix together the particles of which the 
water consists considerably. If you were to put the same spoon or the 
same glass into the glass of mercury, although you could displace the 
particles the moment you withdrew your spoon, to a large extent the par- 
ticles would go back to the same place as they had been displaced from. 

Mr. TERRELL: I can quite understand your lordship thinking that, 
but quite the opposite takes place. Mercury was exceedingly mobile. 
Mercury was much easier to mix than water. 

Yesterday (Thuraday) Mr. ‘TERRELL, Q.C., continued the reading of the 
evidence, at the conclusion of which he asked their lordships to take par- 
ticular notice of the fact that Lord Kelvin had stated that the great 
disadvantage in Kellner's process was the fact that the mercury 
was undisturbed. Kellner aimed at a steady pool. Lord Kelvin 
was not referring to “steadines’’ with regard to the mercury, but 
to the steadiness of the mercury per se. The object was to get the 
mercury quiet and unagitated. Lord Kelvin had said that the less 
the mercury was stirred and agitated, the better, and that was 
his view of Kellner's patent. Having regard to his view of Kellner 
when he drew that specification, one must agree with Lord Kelvin; 
but when you came to Rhodin, Rhodin said he was going to drive his 
apparatus at high pressure. Не said, "I am not going to have an alter- 
nating system which would necessitate that I should have richer mercury 
at one moment than at another." Rhodin said, Jam going to have a 
good churn up." How, then, could it be said that Khodin, who professed, 
intended and did—as the evidence showed-—aim at stirring up the whole 
of the mercury, could infringe a patent which, it was admitted, had for ite 
object the keeping of the mercury as quiet as possible? He submitted 
that it could not be said, on the evidence of the plaintiffs’ witnesses even, 
that the defendants had infringed the plaintiffs’ patent for that reason. The 
defendants, however, said that even if they did infringe the plaintiffs’ patent, 
that patent was bad for disconformity, because if defendants had infringed 
this pateut they infringed figures 7 and 8, and if they infringed those 
figures those figures decribed the same thing as Rhodin did, viz., agitation 
of theinercury and the transference of the mercury in that way from one 
cell to another, which wa: opposed to what Kellner did in his provisional 
specification. "The defendants also said that there was nosubject matter. 

Mr. ASTBURY followed on the same side, and said that Kellner's was 
simply a paper patent. It had never been worked and nobody knew 
whether it would work. The plaintiffs who owned it did not even run the 


risk of experimenting with it, either in or out of Court, and there was no 
evidence of utility in any way. The defendants’ case was that the Kellner 
patent was useless unless they did that which Castner did. Castner was 
the first to show how this perfectly well-known process of electrolysis 
could be carried on in one machine ins ead of two. 

The further hearing was adjourned to this day (Friday). 


Post master-General v. Edinburgh Corporation. 


Sheriff Rutherfurd has delivered judgment on the application of the 
Postmaster-General for an order upon the Lord Provost, Magistrates and 
Council of Edinburgh requiring them to consent to the placing and main- 
taining of a line or lines of underground telegraphs in certain streets in 
Edinburgb. 

His LORDSHIP remarked that the questions raised in this case 
were of some novelty and dificulty, and involved the consideration 
of numerous statutory enactments. It appeared that the Corpora- 
tion of Edinburgh, as the authority having control of tbe streets and 
public roads within the burgh, had declined to give consent to an applica- 
tion by the Postmaster-General for permission to lay underground tele- 
graphs in specified places, and a difference had arisen between the parties 
within the meaning of the Telegraphs Act, 1878, which he was called upon 
to determine by anotice at the instance of the Lord Advocate, represent- 
ing the Postmaster-General. It was maintained by the Corporation that 
the averments in the note were irrelevant, inasmuch as they did not specify 
the grounds upon which the Postmaster-General asked the coneent of the 
Corporation to lay down the telegraph wires in question. In his opinion 
that was not necessary. Under the Telegraph Acts the Postmaster- 
General had power to place and maintain telegraphs under any 
street or public road, and it was nowhere stated that he must 
assign the reasons which for the purposes of his department rendered it 
expedient or necessary to do so. 1а their second objection the Corpora- 
tion contended that all the parties interested were not called in respect 
that, in addition to their consent as the body having control of the 
streets and roads, the Pustmaster-Ceneral, before executing the works 
proposed, must have their consent and that of the governors of George 
Heriot's Trust and other persons not named as the owners of the solum 
under some of these strects and roads, The only section of the Telegraph 
Acts founded on by the Corporation was the 15th, which enacted 
that, where any landowner or other person was liable for the repair 
of any street or public road, their consent should be obtained in addi- 
tion to that of the body having control of the streets or public roads. 
In the present instance that liability rested upon the Corporation, and the 
duty was imposed upon them of making, managing, and repairing the 
atreets, and for that purpose of assessing the owners and occupiers of lands 
and heritages within the City. On the whole he was of opinion there was not 
sufficient ground for the averment that all parties interested had not been 
called. His Lordship did not think it necessary to discuss at any length 
the objection of the Corporation to the effect that consent should not be 
given to the execution of the works specified on the ground that the wires 
which it was proposed to lay were intended to be used by the National 
Telephone Co. He referred to the case of the City of London dealt with 
by Mr. Commissioner Kerr and afterwards by the Railway Com- 
missioners, and concurred in the opinion of Mr. Justice Wright that 
the objection was not of a class which it was intended that road 
authorities should be entitled to make. "The fourth objection was that 
Section 157 of the Edinburgh Municipal and Police Act, 1879, conferred 
upon the Corporation an absolute right of veto against any opening of the 
streets by the Postmaster-General for the purpose of laying telegraph 
wires. That seemed to him an extravagant proposition. If the Corpora- 
tion were right, no difference, in the sense of the Telegraph Act of 1878, 
would have arisen between them and the Postmaster-General. Holding 
the views he did, he was of opinion tbat no relevant or sutlicient reasons 
had been stated by the Corporation for declining to give the consent 
required, and he therefore awarded, ordered, and consented that the Post- 
master-General should be at liberty to place and maintain the line or lines 
of underground telegraphs in or under the streets or public roads men- 
tioned in the notice dated May 31, 1898, and along the route therein 
apecified. 


Lammer and Geertz v. Clemenci. 

On Monday, in the Westminster (London) County Court, a case which 
caused much amusement was heard. A firm of electricians sought to 
recover £3. Өз. Ad. for work done in connection with an electric table, 
supplied to defendant, and for which he paid 32s. It was made во 
that when defendant's performing bear was placed on it electric currents 
caused him to dance. When the table was tried it was found that the 
shock was not strong enough. Defendant then ordered the extra work 
now sued for to make the shocks stronger. Extra batteries and wires 
were applied to the table, but then the bear would not dance. 

Judge LUMLEY SMITH : Is the bear here? 

Mr. BAMFORD (for plaintiffs): І have given notice to produce it and 
the table. 

Mr. MERTON (defendant's solicitor) said the table was produced, but it 
was thought advisable not to produce the bear-—it attacked someone once. 

Mr. LAMMER eaid he agreed to make an electrical table—not to make 
a bear dance. The currents were not made во strong at first, as defendant 
said the bear had such fine feelings. He said its feet were more tender 
than a man’s. He was prepared toalter the table, by putting copper plates 
in place of the wires under the cloth. 

Mons. CLEMENCL said he was proprietor of a performing bear, and he 
considered plaintiffs had failed to provide what they had agreed to—a 
table upon which a bear would dance. 

In the end judgment was given for plaintiffs for £2. 2s. with costs. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 


' ELEOTRIOAL TESTING ron TELEGRAPH Enaingers.”— By J. Elton 

Young, M.LE.E. The scope of the book aims at furnishing а fuller treat- 

ment of the subject, from the standpoint of the Tel ph Engineer, than 

it has hitherto received, whilst it endeavours to facilitate a thorough com- 

prehension of the theory of testing as applied to electrical lines in general. 
emy 8vo, fully illustrated. 10s. ëd., post free; abroad 118, 


** Tas STUDENTS’ GUIDE TO SUBMARINB ÜABLE TEsTING.”—A new work 
by Messrs. Н. К. О. Fisher and J. C. Н. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as a 


guide to operators already in the ph service, and to those who desire 
to enter that service. ө great cable companies now insist that their 
operators and bationers в certain examinations in electrica) 
subjects. The book is very fully illustrated. Second Edition now ready. 


'"SOBMARINB CABLBE-LAYING AND RuPAIRING."—By Н. D. Wilkinson, 
M. I. E. E., &о., fully illustrated; price 12s. 64. 

**PractioaL Notes ғов ELEOTRICAL STUDENTS."—By Mesers, А. E. 
Kennelly and H. D. Wilkinson, Price 6s. 6d., post free. 


"Ersorno-Ommumr"—By Dr. G. Gore. Third Edition. Price 3в., 
роз 

‘WIRELESS TELEGRAPHY: SIGNALLING ACROSS ӨРАОШ WITHOUT WIRES 
BY ELROTRIO WAvES."—By Dr. O. J. with many original illustra- 
tions. Enlarged Edition, 2s. 6d. net, 2s. 9d. post free. 

" ErLzorgií0 Morva Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric — to minin 
and general power transmission purposes, in which the author has 
mn experience, Price 10a, 6d., free; abroad, lls. New edition in 

press, 


“ LABORATORY Norns AND Forms.”—With the above title we have ready 
the New Edition of а set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes, ese have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The objeot of this series is the аур of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sete of any three, 1s. net; or the set ої Twenty W 
or Advanced) Exercises can be obtained, price 5s. 6d. net. ө complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 128. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. А. Fleming’s “Electrical 
Laboratory Notes and Forms." These cheaper Forms have bean prepared 
for the use of students and teachers at the Polytechnic and other science 
classea throughout the country. The demand for the original set of these 
Notes and Forms has led to а request for a cheaper seb for use at the day 
and evening classes at many of the technical institutes. These new Fo 
which differ only from the higher-priced set in being printed on smaller an 
cheaper pa and with less space for tabulated records, are issued at half 
the price of the original set. 


"THE INCANDESOENT LAMP AND 118 MANUFACTURE. "—This book, written 
mpl d S. Ram, is now ready. Price 78. 6d. ; abroad, 8e. 
STEAM ENGINB INDICATOR AND INDICATOR DIAGRAMS," Edited 
and созии by W. Worby Beaumont. Price 8s. 6d., post free. 
“ Авт oF ELEOTBOLYTIO SEPARATION OF MRTALS,”— 
of Dr. Gore's book is now ready, price 10s. 6d., post free. т ш 


“Tas MANUFACTURE OF ETTOrnIo Licht Oarsons.”— A Praoti 
Guide to the establishment of a Carbon Manufactory. Fully Шла. 
price 1s. 6d. ; post free, 1s. 9d. 


“Tus BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH, 1896-97." 
A valuable, up-to-date oom ilation. Being an attempt to olaasify the 
саа гейш to HAY та - This work Оша а quantity of general 

| special information bearing upon t i 
discharge research, Price 5s., post feat abroad. 5e. ые он 


% LOCALIBATION OF FAULTS IN ELmoTRIO LIGHT Marns.”—By F. C. 
Raphael. Price 5s., post free; abroad, 5s, 6d. Prospectus on ap e 


‘ELECTRICAL ENGINEERING FORMULA,” а pooket-book, by Messrs. W. 
Geipel and H. M. Kilgour ; price 7s. 6d. ; by post, 7s. 9d. ыи 8в. А 
fine Те paper edition with wide margins for notes can also be supplied. 
e -3 post free, 18s. ; abroad, 188. 6d. New Edition in the press, 
' Tam ALTERNATE CURRENT TRANSFORMER,” Vol. I Prof. J. 
Fleming, M.A., D. Sc., F.R.S. New Edition i "аркы toes 
Vol. II., price 128, 6d. post free, is also ready. 


„ ELEOTRIO LAMPS AND ELmorBIO LIGHTING," by Prof J. A. Flemin 
M.A., B. So., F.R.S., is handsomely bound, and fail of original illustra. 
tions, designs, initials, &o. Price Ta, 6d., mer free. ea 


“Tas EvEorrician” РвтмЕвв,—Їп Two Volumes. Vol. I 


: ; „ Theo 
Vol. IL, Practice. Price, stout Я і : 
ds. 9d. Single Primers, $d oat nn 2a. 2d. each, post free; oloth, 


‘' ABMATUBR WINDINGS or ЕгествІс MaoHiNES."—By H. F l 
and H. M, Hobart. This work has been compiled бош notes ы, 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and A rid тоо 3 of пасов and is intended to serve as a 
1 А esign. - 
illustrations and 66 full-page tables, bs, poet fre. Peo 140 full-page 


—B 
Price 12s. 


“Тнв POTENTIOMETER AND ITS ÁDJUNOTS": A Universal System c 
Electrical Measurement.—By W. О. Fisher. Fully illustrated. ce бв. 
post free; abroad, бв, 6d. Digest post free. 

4% ELEROTROMAGNETIO THEORY."—By Oliver Heaviside Vol. I., 
128. 6d. ; post free, 13s. 

% DRUM ARMATURES AND COMMUTATOBS," by Mr. F. Marten Weymout 


also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

"Morrvg POWER AND GEARING FOR ELEOTRICAL MAOHINERY.”—By 
E. Tremlett Carter, O. E., M.I.E.E. Price 12s. 6d., post free; abroad 
18s. 6d. Prospectus post free. 


IN THE PRESS. 


% Tas ELECTRIO ARBO.“ - By Mrs. Ayrton. 
t TuE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSRES.'"— 


By Francis Jehl. 
* KLEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. II. 


eae BATTERIES, THEIR DESIGN AND MANUFAOTURE.”— By E. J 
0. 


* PRIMARY BATTERIES: THEIR CONSTRUCTION AND UsE."— By W. R 
per. 


“ PRACTICAL TELEPHONY.”—By Dane Sinclair and F. C. Raphael. 
4% THE ELECTRICIAN? WIBEMAN’S POCKET-BOOK.” 


“The Electrician ” Electrical Trades’ Directory and Hand- 
book for 1899.—The ** Big Blue Book" for 1899 is Now Reapy. 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &o., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume contains, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 


Railways and Tramways, finally corrected to Feb. 9, 1899. The 


price of the Directory and Handbook remains ће вате —103., post 
free 10s. 9d.; abroad, post free, 12s. (United States 133. 6d.) 


TENDERS INVITED. 


Às announced in our advertisement columns, the Great Central 
Railway Co. invite tenders for the supply of stores and materials 
during the twelve months ending April 30, 1900, including electric 
light and telegraph materials, asbestos packing, crucibles, india- 
rubber, screws, signal materials, tools, wire, &c. Applications regard- 
ing patterns to Mr. A. W. Longden, storekeeper, Junction-street 
Mills, off Ducie-street, London-road, Manchester. Specifications and 
forms of tender may be obtained from the secretary (Mr. Oliver 
S. Holt) with whom tenders must be lodged by 10 a.m. of 
Tuesday, the 14*h inst. 

The Guardians of the Poplar (London) Union invite tenders 
for the supply and erection of (a) steam turbines and dynamos 
(direct coupled), (b) electric motors, (c) accumulators, (d) electric 
cables, wiring, and fittings, and (e) main switchboard and distribu- 
tion boards. Conditions, &c., may be obtained at the offices of 
the consulting engineer (Mr. F. J. Warden Stevens), Connaught- 
mansions, 34, Victoria-street, London, S.W., and tenders must 
be sent in to the clerk to the Guardians (Mr. G. H. Lough), 
before 6 p.m. of Wednesday, 22nd inst. Further particulars are 
given in an advertisement. 


The committee of the Stockport Sunday School require tenders 
for the electric lighting of their premises. Some particulars are 
given in an advertisement, and applications for permission to view 
8 "rv Should be made to the secretary not later than 

arch 24. 


As announced in an advertisement, the Dundee Gas Commis- 
sioners invite tenders for the supply and erection of four Lancashire 
boilers, two 450 н.р. steam engines and dynamos and one 700 н>. 
steam engine and dynamo. Specifications, &., can be obtained 
from the city electrical engineer (Mr. Walter H. Tittensor), Dudhope 
Crescent-road, Dundee, and tenders must be sent to the town clerk 
Sa КҮ Thornton), City Chambers, Dundee, not later than 

arch 15. 


The Greenock Board of Police invite tenders for the supply of 
low-tension mains, including the erection of arc lamp poles, &c. 
Further particulars are given in an advertisement, and specifica- 
tions, &c., can be obtained from the burgh electrical engineer (Mr. 
S. E. Fedden), Municipal-buildings, Greenock. Tenders to the 
town clerk (Mr. G. MacCulloch), on or before March 16. ` 

The Electric Lighting committee of the city of Aberdeen invite 
tenders for the supply of copper strip. Particulars and forms of 
tender may be had from the city electrical engineer (Mr. J. A. 
Bell) Electricity Works, Cotton-street. Tenders to the Town 
clerk (Mr. W. Gordon) Town House, Aberdeen, by 10 a.m. of 
March 10. See advertisement. 


The Glasgow Corporation invite tenders for the reconstruction of 
tramways. Specifications, &c., can be obtained on application to 
Mr. John Young, general manager, 88, Renfield-street, Glasgow. 
Further particulars are set out in an advertisement, and tenders 
must be lodged with the town clerk (Sir J. D. Marwick), City 
Chambers, Glasgow, by 10 a.m. of Wednesday, March 15, 
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The Electric committee of the County Borough of Belfast invite 
tenders for the supply and erection of switchboard extension. 
Specifications, &c., may be obtained from the city electrical engi- 
neer (Mr. Victor A. H. McCowen). Further particulars are given 
in an advertisement, and tenders must be lodged at the office of 
the town clerk (Sir Samuel Black) by noon of March 16. 


The Ambleside Council invite tenders for the supply of gas 
engines, generators, boosters, switchboard and battery, and mains. 
Particulars from Messrs. Hopkinsons and Talbot, 29, Princess-street, 
Manchester, or 26, Victoria-street, London, S.W. See also adver- 
tisement. 


The Brighton Corporation require tenders for a 20-ton travelling 
crane. Tenders to town clerk (Mr. F. J. Tillstone), before 
10 a.m. March 6. 


The Vestry of Hammersmith (London) invite tenders for the 
supply and erection of three water-tube boilers, two 1,000 H. P. slow- 
Speed engines, coupled direct to two 600 kilowatt alternators, 
underground feeders and cast-iron pipes. Tenders to Town Hall, 
Hammersmith, before 5 p.m. March 15. 


The Lighting committee of the Canterbury Corporation require 
tenders for the supply and erection of :—(a) Boiler-house plant, (b) 
engine-house plant, (c) extension of switchboard, (d) extensions to 
mains. Tenders by March 14. 


Stockport Corporation require tenders for two 140-kilowatt shunt- 
wound dynamos. Tenders by March 9. 


The Harwich Corporation invite offers for the transfer of their pro- 
visional order. Tenders by May 17. 


The Edinburgh Town Council invite tenders for condensing 
plant, with water-cooling tower, feed-water tanks and filters, for 
their Macdonald-road electric lighting station. Tenders by March 6. 


The Edinburgh Corporation invite tenders for the supply of 
electric lighting materials for the Powderhall destructor, and also 
for the upholding of electric light installations and supplies and 
other works for the departments of the resident electrical engineer, 
burgh engineer and road surveyor. Tenders to town clerk by 
11th inst. | 

The Southend Corporation invite tenders for the temporary trans- 
fer of their provisional order. Tenders to town clerk by April 6. 


The Lewes Corporation invite offers for the erection of electricity 
supply works. "Tenders by March 24. 


Tenders are invited for the electric lighting of a portion of the 
Winchester public offices, public library and art school. Tenders 
to town clerk by 7th inst. 

The West Hartlepool Corporation invite tenders for the erection 
of an electric lighting station. Tenders to town clerk by 13:h inst. 

Tenders are invited for the supply of stores for the Southampton 
Corporation's electrical department. Tenders to deputy town clerk 
by 6th inst. 

Tenders are invited for the construction of electric tramways in 
Moscow, and application for forms of tender should be made to the 
Moscow City Council by April 12. "Tenders by Oct. 1, 1899. 


The municipal authorities of Vülarrubia de los Ojos (Ciudad Real), 
Spain, invite tenders until the 15h inst. for the electric lighting 
concession for 15 years. Tenders to El Secretario del Ayuntamiento. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been received by the Leyton Council 
fo: the supply of a motor generator and switch gear for charging 
back ward cells of & secondary battery :— 


General Electric Co. (accepted) ...................... е £90 10 0 
Electric Construction Co E 16110 0 
John Fowler and Co. ................................ — 127 0 0 
Fuller-Wenstrom Electrical Manufacturing Co.......... 105 0 0 
hires eS 96 0 0 


Ths Lowestoft Town Council have accepted the following tenders 
for the supply of electric lighting plant :— 
Babcock and Wilcox (boilers, economisers, feed pumps, pipe 


1404 454.15 MH". £2,421 0 
Musgrave and Co. (steam dynamos and motor boosters) ......... 2,855 0 
Chloride Electrical Storage Syndicate (batteries) .................. 1,551 0 
Laurence. Scott and Co. (main switchboard and connections) 875 0 
Carrick and Ritchie (overhead travelling crane) ..................... 255 0 
Callender's Cable and Construction Co. (mains and conduits, road 

/ рн ³ K ĩð- УОК 8,162 10 
J. W. Brooke and Co. (are lamps and posts, xc.) . . 802 0 


The following tenders are recommended for acceptance by the 
Electric Lighting committee of the Edinburgh Town Council : — 
James Kinnear (mason and joiner work) . q £25,000 
Pritchetts and Gold (storage batteries) ..................... 6,665 
Carrick aud Ritchie (overhead travelling crane)............ 545 
The Leeds City Council have accepted the tender of Messrs. 
John Fowler and Co. forthe supply of steam pipes and connections 
for the tramway generating station, at £1,390,. 


The Derby Town Council have accepted the tender of Babcock 
and Wilcox (Limited) for the supply of two boilers and accessories 
for the electricity works at £2,340. 

The West Hartlepool Corporation have accepted the tender of 
Callender's Cable and Construction Co. for the supply of feeders, 
mains, aro light leads and roadwork iu connection with their 
electricity supply undertaking, at £8,770. 2s. 4d. Messrs. Sie- 
mens Bros. and Co., W. T. Henley’s Telegraph Works C», 
W. T. Glover and Co., the Western Electric Co., and the British 
Insulated Wire Co., also submitted tenders. 


The Fulham (London) Vestry have accepted the tender of Messrs. 
Wilkinson Bros. for the erection of an electricity generating station 
and refuse destructor buildings, at £22,755. 5s. 1d. 


The Electric committee of the Balfast Corporation have accepted 
the tender of the Reason Manufacturing Co. for the supply of 
incandescent electric fittings for street lamps. 


APPOINTMENTS VACANT AND FILLED. 

As will be seen from an advertisement, the Salford Corporation 
require an assistant electrical engineer. Applications, addressed to 
chairman of Electric Light committee, must be lodged with the 
ота rae (Mr. Samuel Brown), Town Hall, Salford, before 9 a.m. 
of 10th inst. 


The Tramways committee of the Manchester Corporation invite 
applications for the position of manager for their car building and 
repairing works. Particulars from the secretary of the tramways 
department (Mr. J. M. McElroy), Town Hall, Manchester. Appli- 
cations to the chairman of the Tramways committee by 13:h inst. 
An advertisement gives additional information. 


There is a vacancy for an improver at the Birrow.in-Furnes3 
Electricity Works. Applications to the borough elestrical engi- 
neer, Mr. H. R. Burnett. See advertisement. 


A mechanical draughtsman is required for three months at the 
Bristol Electricity Works. Application to the city electrical 
engineer, Ме, H. Faraday Proctor. See advertisement. 


The National Electric Free Wiring Co. (Limited) require a 
manager for their Bradford and Yorkshire branch. S зе advertisement. 


There is a vacancy for an assistant in the Physics and Electrical 
Engineering Department of the Blackburn Municipal Technical 
School, Salary £110. Applications to secretary by March 13. 


Mr. W. C. Pinn has been appointed second assistant е ngineer at 
the Derby Electricity Works, in place of Mr. A. S. Black, resigned. 


BUSINESS NOTICES. 


Messrs. W. Kingsland, J. Н. Edwards and E. Н. Armstrong, 
trading as Kingsland and Edwards, electrical and general engineera, 
Llandudno, have dissolved partnership. Debts by Messrs. EAwards 
and Armstrong, who continue. 


Mr. A. P. Lundberg informs us that, pending construction of 
new works at Islington, additional premises have been taken at 
Culford-road, London, N 


Mr. Sydney Morse notifies that, on and afcer Tuesday, Tch inst., 
he will occupy more commodious offices at 37, Norfolk-street, 
Strand, London, W.C 


BANERUPTCIBS, LIQUIDATIONS, &c. 


Ata meeting of Binko, Ridsdale and Co. (Limited), on Feb. 4, 
it was resolved that, for the purposes of reconstruction, the com- 
pany be wound up voluntarily, and that Mr. W. B. Peat, of 3, 
Lothbury, E.C., be appointed liquidator. 

A meeting of the B. C. Electric Syndicate (Limited) is to be held 
at 1 and 2, Great Winchester-street, London, E.C., on April 11, 
to receive an account of the winding up. 


A meeting of the City of Bath Electric Lighting and Engineer- 
ing Company will be held at 2, Northumberland-buildings, Bath, 
on March 2b, to receive an account of the winding up. 


Claims against the Standard Dynamo and Motor Mauufacturing 
Co. (Limited) are to be sent by March 15 to the liquidator (Mr. W. 
Beanland), 35, Hustler-gate, Bradford. 

Claims against the Carbon Syndicate, Limited (old company). 
must be sent by March 26 to the liquidator (Mr. G. Pepper), Pier- 
chambers, Chatham. A meeting of the members із to be held at 
024, Mansion House-chambers, London, E.C., on March 25, to 
receive an account of the winding up. 


Thomas Ford, electrical fittings manufacturer, &c., Emily-street, 
Birmingham, was publicly examined at the local County Court on 
Thursday last. Particulars of this failure were given in our issue 
of Feb. 17. The statement of affairs showed liabilities £5,653, 
assets £460. Bankrupt attributed his failure to bad debts, law 
charges, heavy interest and loss on patents. Examination concluded. 

The affairs of John Alfred Edmondson, Globe Electrical Works, 
Kirkstall-road, Leeds, have been placed in the hands of Messrs. 
W. H. Steward and Son, 2, Upper Fountaine-street, Leeds. A 
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meeting of creditors was convened for yesterday (Thursday), when 
a statement of affairs was submitted. Oa account of several pend- 
ing actions and in order to protect the estate, a deed of assignment 
has been executed. 


For Sale.—As announced in an advertisement Messrs. Fuller, 
Horsey, Sons and Cassell have been instructed by the receiver for 
the debenture holders (pursuant to order of Mr. Justice Wright) 
to sell by tender in one lot the valuable leasehold engineering 
works, lately occupied by the London Stamping Co. (Limited), and 
known as the Castle, Barnsbury-street, Islington, London, N. 
The plant and machinery are practically new, and the works may 
be viewed by order. Particulars, with forms of tender, may be 
had of the receiver (Mr. Robertson Lawson), 34, Old Broad-street, 
E.C., Messrs. Dale, Newman and Hood, solicitors, 75 and 76, 
Cornhill, E.C., and of the auctioneers, 11, Billiter-square, E.C. 
Tenders must be sent before noon of Thursday, March 23, to the 
registrar of companies (winding up), Bankruptcy- buildings, Carey- 
Btreet, London, W.C. 

Messrs. Alexander, Daniel and Co., Bank-chambers, Corn-street, 
Bristol, announce in an advertisement that they will sell by auction, 
on the premises at Kingswood, on Tuesday next, 7th inst., the 
whole of the local electric lighting installation, machinery, plant, 
&c., used in the lighting of Kingswood. 

Mr. A. J. Mather, Bowling Iron Works, Bradford, has for 
disposal a complete electric welding plant. See advertisement. 


Electric Launches.—In reference to the paragraph which ap- 
peared in our last issue, we are informed that the Vril launch 
which has been on exhibition at the Royal Aquarium, Westminster, 
has created considerable interest, and it has, therefore, been decided 
to keep it on show at Stand 23 during the month of March, a 
competent person being present to explain its working to inquirers. 


Chloride Batteries. A further section of the catalogue of the 
Chloride Electrical Storage Syndicate (Limited) is now available, 
dealing with Renewals.” The company state that owing to 
the great demand for their plates they have found it neces- 
sary to issue a special catalogue for this class of work. This 
section (F) is nicely printed, and contains useful particulars relating 
to this well-known type of accumulator, and the accessories and 
sundries used therewith. 


Enamelled Steel Tubing Interior Conduit. —The Conduit and 
Insulation Co. (Limited) have selected a second string to their bow 
in the form of a seamless enamelled steel tubing, which their 
customers may use alternatively with the insulation-lined tubing, 
hitherto the sole system of wiring adopted by this company. It is 
claimed that by lining the steel tubing with a coating of enamel 
the prevention of oxidation renders more durable the insulation on 
the wire itself, as when bare tube is used rust is liable to gradually 
destroy the insulation. A pamphlet to hand gives particulars of 
this modification of the interior conduit system, and it is claimed 
tbat the prices compare favourably with other steel tube systems. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instrumenta 
or machines, which are not separately specified) from Feb. 22 to 
Feb. 28, with the ports of destination :— 

Argentina—Buenos Ayres, £321 (telegraph material). Australasia— 
Auckland, £686 ; Fremantle, £279; Hobart, £728; Newcastle, £600 ; 
Perth, £50 ; Sydney, £2,831 (including £266 telegraph material); Wel- 
lington, £2,747 (including £2,090 telegraph material) Belgium Ostend, 
£119.  Canada—Montreal, £61. Ceylon — Colombo, £185. France — 
Boulogne, £61. Germany — Hamburg, £500. Hollund Amsterdam, £100; 
Rotterdam, £27 (telegraph material). Hong Kong—£13. India 
Bombay, £55; Calcutta, £1,186. Jtaly—Genoa, £125. Japan—Yoko- 
hama, £475. Malta—£60. Mexico—Vera Cruz, £13; Norway—Chris- 
tiania, £90. Aussia—Libau, £60; St. Petersburg, £334 (including £323 
telegraph material). South Africa—Cape Town, £828 ; Delagoa Bay, £358 
(including £338 telegraph material); Durban, £779 (including £717 te'e- 
graph material); East London, £77; Port Elizabeth, £40. Spain— 
Malaga £45. Straits Settlementa—Penang, £13. — Sweden —Gothenburg, 
£21; Stockholm, £130 (telegraph material). West Ind ies Trinidad, £180. 
Total £13,977, against £48,584 in the corresponding week last year 
(Feb. 16 to Feb. 22). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—The accounts of theelectric lighting department for 
the year ended Dec. 31, 1898, shows total receipts from sale of 
current for public and private lighting £7,635. 153. 4d. After pro- 
viding for interest, depreciation and siuking fund there was a defi- 
ciency of £126. 103. 8d. 


Alleged Fraudulent Bankruptcy.—Claude Theodore James. 


Vautin, electro-chemist, was brought up at the Guildhall, London, 
last week on a charge of fraudulent bankruptcy and of having 
quitted the country with intent to defraud his creditors. Mr. 
Vautin had been arrested at Rome on an extradition warrant. 
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Asylum Lighting.—The Inverness Lunacy Board are advised to 
introduce the electric light at their Asylum. A report has been 
obtained from Dr. J. T. Bottomley, who strongly advises the 
adoption of electric lighting. The total capital expenditure involved 
is about £4,000, and the annual working expenses, after making 
allowance for interest and sinking fund, £480. 

Brighton.—The Lighting committee recommend the appoint- 
ment of Mr. Cecil C. Fowler, the present superintendent of mains, 
as assistant manager of the electricity department for three years 
at a salary of £250 per annum, rising by £50 annually to £350. 


Bristol.—The latest information to hand shows that there is 
at present the equivalent of 67,1448 c.p. lamps connected. After 
authorising some extensions of the electric lighting mains the 
report of the electrical engineer (Mr. H. Faraday Proctor), as 
to the best mode of extending the electric lighting station, has 
been considered by the Electric Light committee, and will be 
again discussed at its next meeting. 

Buckingham Palace. Extensions of the electric lighting instal- 
lation are being carried out. Hitherto the light has been limited 
to a small portion of the palace, but the whole of the edifice is now 
to be lighted electrically. 

Burnley.—As soon as the Burnley and District tramways come 
into possession of the local authorities electric traction is to be 
introduced, and the gauge will be reduced from 4ft. 8 fin. to 3ft. біп. 


Burton-on-Trent.—The annual report of the Electric Lighting 
Department of the Corporation has just been completed for the 
period to Dac. 31, 1898, and shows the total capital expenditure to 
that date to be £31,851. 13s. 10d., comparing with £30,992. 17s. 
at the corresponding period of 1897. Generating expenses for the 
year have amounted to £3,551. 13s., against £3,236. 9з. 94. for 1897. 
Sale of current has realised £2,496. 8з. 3d., meter rents £93. 15s. 7d. 
There is a deficiency on the year’s working of £961. 93. 2d. The 
revenue for 1897 was £2,073, and the deficit £1,164, showing an 
improvement for 1898 of £203 on the last-named item. 

Buxton.-—An inquiry was held here last week into the applica- 
tion of the Council to borrow £25,000 for electric lighting pur- 
poses. Prof. Kennedy, the Council's consulting engineer, sub- 
mitted technical details of the scheme. 


City of London.—The Common Council have intimated to the 
Board of Trade that they cannot consent to the applications of the 
Charing Cross and Strand Electricity Supply Corporation, the 
Metropolitan Electric Supply Co., or the Smithfield Markets 
Electric Supply Co. 


Dublin.—An inquiry was held on Wednesday into the applica- 
tion of the City Corporation to borrow £7,000 for electric lighting 
purposes. Mr. Spencer Harty, borough engineer, said the loan 
was necessary in order to carry out certain alterations in connection 
with the increased pressure at which current was to be supplied. 

Dundee. —А preliminary report on the electric lighting of the 
harbour has been presented to the Harbour Trust by the engineer 
(Мг. G. C. Buchanan). The cost of а complete electric lighting 
installation is put at £6,000. 


Electric Lighting Acts.—Mr. Ritchie has introduced a Bill 
into the House of Commons for incorporating in one Act certain 
provisions usually contained in provisional orders under the Electric 
Lighting Acts, 1882 and 1888. In giving notice of this he said 
that 70 or 80 clauses were incorporated in the bill, those clauses 
being almost identical with every one of the electric lighting orders 
made. This practice entailed great expense and delay in connec- 
tion with the orders, and it also created a considerable liability to 
mistakes. The present bill provided that, instead of setting out 
in every electric lighting order, as was now done, the 70 or 80 
clauses, these might be incorporated as was the practice now with 
regard to clauses of other Acts. They would not be stereotyped, 
but the Board of Trade would have the power to vary them if 
necessary in respect of any particular order. 


Exhibitions.—The prospectus of the 1901 Glasgow exhibition 
has been issued. The site will be the same as that of the 1888 
exhibition. The guarantee fund now exceeds £400,000. The 
exhibition will be divided into various sections, but particular 
attention will be paid to those devoted to electricity, labour-saving 
machinery, marine engineering and locomotive and transport. The 
buildings will cover about 13 acres in addition to the permanent 
art galleries. At a meeting in London under the presidency of 
the Lord Mayor, yesterday, a London committee was formed to 
co-operate with the executive committee at Glasgow. It was an- 
nounced that the Marquis of Tweeddale, Prof. Dawar, Mr. W. H. 
Preece, and a large number of noblemen and gentlemen had already 
expressed their willingness to join the London committee. 

An exhibition dealing with the domestic applications of electricity 
will be held at Brussels in June next. The exhibition is being 
organised by the Société Belge d'Electriciens and will be open for 
thirty days. Section I. will be devoted to electric lighting, heating 
and motive power, primary batteries and accumulators; and 
Section II. to telegraphic and telephonic apparatus, electric clocks, 
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bells and alarms, electro-medical apparatus, &. Foreign firms 
having branch depöts ог representatives in Belgium will be allowed 
to exhibit. The president is M. Banneux, engineer.in-chief of 
the telegraph department, and Меввгв. Courtoy and Charlier are 
secretaries. Communications should be addressed to the secretaries 
at 18, Rue Melsens, Brussels. 


Farnborough.—The Council have decided to transfer their elec- 
tric lighting order to Power and Traction (Limited). 


Glasgow.—A conference was held on Monday between sub- 
committees of the Electricity and Tramways committees as to 
which department shall supply the power required for the new 
electric tramways. Mr. H. F. Parshall has been consulted, and he 
recommends that the Tramways committee should construct a large 
central power station, and put down four slow-speed engines with 
an aggregate capacity of 17,500 f. PD. Current would be supplied 
on the high-tension system at a voltage of 6,500, and the depôts 
could be utiliged as stations for transforming the current to 550 
volts at the present voltage. Of the 17,500 H P., three-fourths 
would be effective to drive 575 electric cars. At present there are 
385 horse and 27 electric cars in use. The matter is to be discussed 
at a future meeting. 


, Grantown (N.B.)— A scheme is being formulated for the electric 
lighting of this town. It is proposed to utilise the water power of 
the river Spey for the generation of current. 


Hackney (London).—A special meeting of the Vestry was held 
on Wedneeday evening to consider a report of the Electric Light- 
ing committee, which stated that the committee had considered the 
electric lighting question, and that Mr. Robert Hammond, the 
consulting electrical engineer, had submitted his report. The 
committee unanimously recommended the Vestry to adopt the 
scheme marked B in that report, and to refer the same back to the 
committee with power to consider as to sites, and to engage Mr. 
Hammond to carry the scheme into effect. Mr. Ogan (chairman of 
the committee) moved the adoption of the recommendations 
comprised in the committee’s report, and explained that 
scheme B comprised the layiog at the outset of feeder mains, 
and the construction of 17 feeder boxes in various parts of the 
district, from which lighter mains would be laid for distributing 
current, and the erection of 130 arc lamps inside and 120 
outside the compulsory area, replacing 292 gas lamps, each lamp 
post to be fitted with two 32 c.p. incandescents, to be lighted 
when the arcs were turned out, and that 300 additional existing 
gas lamp posts should be fitted with two 16 c.p. lamps, each 
with reflectors. The plant would comprise two 1,000 m r. and 
two 500 н.р. engines (опе 500 set to serve as a stand-by), and six 
boilers, and the buildings would be sufficiently large to allow of 
additional plant being put in as extensions became necessary. 
The scheme provided for a demand for 75,000 8 c.p. lights by 
private consumers. With regard to the dust destructor, Mr. Ogan 
said the quantity of dust to be treated each year was 38,000 
tons, and it was, in the opinion of the committee, the best way, 
from a senitary point of view, to destroy it by fire. Mr. Ham- 
mond's estimate included £57,862 for distributing mains, £38,354 
for feeder mains, £21,000 for public lighting, £40,200 for gener- 
ating plant, £21,000 for buildings, £36,220 for meters, house 
connections, and general charges, and a margin of £10,731 for 
contingencies, making a total of £225,367. The capital expendi- 
ture for the dust destructor was put at £22,000, but it was esti- 
mated that, by uniting the electric lighting and dust destructor 
schemes, a saving of £5,000 will be effected, bringing the total 
expenditure to £242,367. Mr. Ogan urged the advantages of 
engaging Mr. Hammond, as his advice would be of great value 
in deciding upon the acceptance of tenders, and other matters. 
Mr. Hammond having answered various questions as to the 
technical details of the scheme, the analogy between Hack- 
ney and other districts where electric light and power are 
being supplied cheaply and profitably, and the safety of elec- 
tric compared with other lighting, the chairman of the Vestry 
(Mr. Tom Hoswood) put the motion to approve the recommenda- 
tion of the committee to adopt Scheme B, which was carried by 62 
to 32. The recommendation of the committee that the report 
be referred back to them, with power to consider as to sites, 
was duly carried. Finally, in the early hours of Thursday morn- 
ing, the recommendation as to the engagement of Mr. Hammond 
to carry out the scheme was also approved, the whole proceedings 
having been interspersed with motions for adjournment and many 
irrelevant and personal remarks, the chief object of which appeared 
to be to waste time and defer indefinitely the settlement of the 
electric lighting question in Hackney. This, it is gratifying to 
record, marks an advance in the development of electricity supply 
in one of the most important divisions of the metropolis. It is 
little to the credit of Hackney that it has taken so long to reach 
the present stage, and it is to be hoped sincerely that no further 
waste of time will be allowed in completing a scheme which thou- 
sands of residents in the district consider should have been estab- 
lished many years ago. 


Hanwell.—The Council have asked the Ealing Council the terms 
upon which a supply of electric current can be given in the Hanwell 
district from the Ealing works. 


Hastings.—The Council have decided to sanction the scheme 
of the Hastings, Bexhill and District Light Railway Co., for the 
construction of a light electric railway between the Fountain Hotel, 
West Marina and Bexhill, the right of purchase of so much of the 
railway as lies within the borough at the end of 25 yeara, and other 
conditions being, however, imposed. 

Hawaiian Cable.—A Washington telegram states that the bill 
before the Washington House of Representatives includes pro- 
vision of half-a-million dollars towards the cost of construction by 
the Navy Department of a submarine telegraph cable to Hawaii, 
which, when completed, is to be transferred to the Post Office, 
ipea have discretionary power as to the commercial use of 
the cable. 


Huddersfield.—The borough engineer and surveyor (Mr. R. F. 
Campbell) has now reported on the question of adopting electric 
traction on the local tramways. Reports have previously been 
submitted by the borough electrical engineer (Mr. A. B. Mountain) 
and the tramway manager (Mr. Pogson). Mr. Campbell strongly 
advises electric traction, and advocates the overhead trolley system. 
He estimates the cost of equipping the Lindley, Edgerton and Out- 
lane section (allowing £6,000 for ten doub!e.deck cara with 2 H.P. 
motor trucks) would be £30,127, against the borough electrical 
engineer's estimate of £37,500. Мг. Campbell estimates the cost 
of working the section at £7,467, and the revenue at £9,000 for a 
year of 310 days, which would give a profit of £1,533 a year. To 
equip the whole tramway system he estimates £99,605 would be 
required. The committee have adopted the report, апа the neces- 
sary borrowing powers are to be applied for. 


Hull.—The electrical engineer (Mr. A. S. Barnard) has submitted 
estimates for the ensuing year. The total expenditure is put at 
£14,025, including £3,775 for generation of current, £450 for dis- 
tribution, £1,650 for repairs and maintenance, £1,250 for manage- 
ment expenses, and £6,900 for insurance, interest, sinking fund, 
&c. The receipts were estimated at £15,570, leaving an estimated 
profit of £1,545. An inquiry was held here on Tuesday, into the 
application of the City Council to borrow £16,000 for electric 
lighting purposes. The chairman of the Electric Lighting 
committee (Councillor Skinner) aud the borough electrical 
engineer (Mr. A. S. Barnard) supported the application. 
Mr. Barnard said the capacity of the present stations was— 
Dagger-lane, 22,000 8 o p. lamps; Sculcoates-lane, 29,666 8 c. p. 
lamps; total, 51,666. There was an equivalent of 69,350 lamps 
connected and applications had been received for about 5,800 
additional. The present plant was entirely inadequate to meot 
the demand, and, consequently, extensions were immediately 
necessary. There was no opposition. 

Ingleton.—A company has been registered, with a capital of 
22,000, t» establish electricity works. Nearly the whole of the 
capital has been subscribed locally, and it is hoped the station will 
be in operation by next winter. 

Kingston-upon-Thames.— The borough electrical engineer (Mr. 
J. E. Edgcome) has issued bis fifth annual report, which covers the 
year ended Dec. 31, 1898. Various extensions of the plant and 
mains have been carried out during the year. The number of con- 
sumers has increased from 163 in 1897 to 211, and the equivalent 
number of 8 c.p. lamps connected bas risen to 11,856, an increase 
of 2.606. The number of units supplied to private consumers was 
164,413, and for private lighting 67,907, a total of 232,370 against 
194,268 in 1897. The total receipts were £4,700. 18s. 10d., repre- 
senting 4 855d. per unit, compared with £3,929. Оз. 6d. and 4:8531. 
in the previous year. The total works expenditure amounted to 
23,479. 118. 81. (against £3,061. 0з. 91. in 1897), the gross profit 
amounting to £1,221. 7s. 2d. (against £867. 193. 9d. in the previous 
year). After paying interest (£1,102. 4s. 2d.) and allowing for 
sinking fund instalment, there was a total deficit on the year of 
£1,112. 0з. 9d., the amount in 1897 being £791. 18s. 10d. Interest 
and sinking fund instalment in 1897 absorbed £824. 78. 8d. and 
£835. 103. 114. respectively. 

Lancaster. The Council have been authorised to borrow a further 
£10,000 for electric lighting extensions. 

Loo. —Mr. A. T. Snell has been appointed consulting engineer to 
the District Board of Works for one year, at a remuneration of 
£100, whila the Blackheath, Greenwich and District Electric 
Lighting Co. are laying mains in the district. 

Light Railways —An effort is being made to revive the 
Finchley-Hendon light railway scheme in a slightly modified form. 

The Board of Trade have confirmed the order of the Light Rail- 
way Commissioners authorising the construction of light railways 
between Barking Town and the Beckton Gas Works. 

Littleborough.—The District Council have appointed Mr. 
W. C. C. Hawtayne, consulting engineer, to prepare a report as to 
the most suitable system of electricity supply for the district, and 
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also as to the advisability of introducing electric traction on the 
olcal tram ways. 


Liverpcol.—The Corporation, on Wednesday, authorised the 
Estates committee to transfer to the Electric Lighting committee 
66,000 square yards of land adjoining Lister Drive for the erection 
of an electricity generating station. 


Messrs. Robey and Co.'s Works.—Mr. Justice Bucknill, who 
was recently at Lincoln as a Judge of Assize for the first time, takes 
a great interest in engineering and industrial matters, and availed 
himself of the opportunity of seeing the well-known engineering 
works of Messrs. Robey and Co. The learned judge, who was 
shown over the various departments by Mr. T. Bell, one of the 
managing directors, took а real technical interest in the various 


processes of manufacture shown to him, and expressed himself 
pleased with his visit. 


Morecambe.—The District Council have entered into an arrange- 
ment with Messrs. Stoddart and Со. for the free wiring of 
premises in the district. 


Municipal Trading.—In the House of Commons last evening 
Mr. Bartley asked the First Lord of the Treasury whether he 
would consent to the appointment of a Select Committee of the 
House to consider the clauses which appeared in so many private 
bills this session authorising municipalities to enter into trading 
enterprises, and the resolutions of the various chambers of com- 
merce on the subject. Mr. A. J. Balfour said the Government 
were of opinion that the proper method for the further investiga- 
tion of this matter would be a Joint Committee. of the two Houses. 


The reference would, no doubt, be suffisiently wide to include all 
the points involved. 


National Telephone Co's. Bills.—At a conference of delegates 
from the Corporation of London, the London County Council, the 
Vestries and District Boards of the metropolis, held at the Guild- 
hall on Wednesday, resolutions to petition Parliament against the 
bills presented by the National Tele ephone Co. were adopted. 


Newcastle-on-Tyne.—The Tramway committee have decided 
to ccnsult Prof. A. B. W. Kennedy, in conjunction with Mr. Charles 
Hopkinson, as to the advisibility of adopting some system other than 
the overhead system of traction for the tramways in the centre of 
the town. 

Oldham.— The Town 
electrical engineer (Mr. 
per annum. 


Port Adelaide. — The electricity supply works of the South 
Australian Electric Light and Motive Power C». were opened 
on the 2nd January, The plant, which was supplied by Messrs. 


Johnson and Phillips, was ted 
Mr. W. Crawford. Ps, erected under the supervision of 


Private Bill Legislation.— The examiners of Private Bills ha ve 
decided that the Marylebone Vestry have not complied with the 
standing orders in connection with h their Electric Lighting Bill, and 
the Standing Orders committee will have to decide whether com- 
pliance shall be dispensed with. 

The Lancashire, the South Lancashire and Cheshire, and the 
Leicestershire and Warwickshire Electric Power Bills have also 
been held not to have complied with the standing orders, and 


the committee on Standing Orders have decided that compliance 
cannot be dispensed with. 


Provisional Order Transfer.— The Whiston District Council 
give notice that they propose to transfer their provisional order 
for the townships of Eccleston, Knowsley, Rainhill and Whiston 
to the British Insulated Wire Co. The Council retain the right to 
purchase at the end of 14 years upon six months’ notice. The 
company agree to pay the cost of obtaining the order. The maxi- 
mum charge for current is not to exceed 6d. per unit, and arrange- 
ments are to be made for the free wiring of customers’ premises. 
Current for lighting the main roads is to be supplied at 4d. per unit. 

Rhyl.—A deputation from the Council, which is making inquiries 
into the advisability of establishing electricity supply and refuse 
destructor works, visited Llandudno last week. 


Saltburn.—The Cleveland and South Durham Assets Co. are 
making good progress with their electric lighting scheme. The 
7 . ш under the supervision of Cox Walkers, 
ot Darlington, who have already commenced to lay cables supplied 
by the British Insulated Wire Co. á e 


Seaham Harbour.—Owing to differences with the local gas com- 
pany, the Council have decided to apply for a provisional order. 


Sevenoaks.—-A local syndicate has applied to the Council for 
sanction to а proposed application for a provisional order for the 


district. The communication is being considered by the Lighting 
committee. 


South Shields. —At а meeting of the Electric Lighting com- 
mittee, on the 22nd ult., Mr. J. A. Jeckell presented a report on 
the application of the Guardians for a supply of electric current to 
the workhouse, which is 150 yards outside the borough. It was 


Council have increased the salary of their 
S. Wilmott Newington) from £220 to £250 


decided, subject to approval by the Board of Trade, to lay cables 
and give а supply at the same price as is charged i in the borough, 
provided the Guardians entered into a five years agreement. The 
Guardians’ annual gas bill is £300. Mr. Jeckell stated that he 
hoped to lay before the committee at their next meeting a large 
scheme for cable extensions, as it was most desirable to make 
extensions, especially in view of the increase in the price of gas 
from 2s. 6d. to 2s. 81. per 1,000. A sub-committee hive under 
consideration the reduction of the price of current from 7d. and 3d. 
to 7d. and làd. per unit, and the, adoption of some system of 
free wiring, which, in view of the incresse in the price of gas, 
the engineer is desirous of bringing about as soon as possible. 
Besides the workhouse, there are 2 000 lamps awaiting connection. 
An immunity from breakdowns and a price which many people find 
cheaper than gas is responsible for the rapid development of the 
demand for electric current. 

On the 22nd ult. Col. Durnford, R E., held an inquiry into 
the application of the Corporation to borrow £20,000 for the 
extension of the electric light undertaking. The borough elec- 
trical engineer (Mr. Jeckell) described the plant it was proposed 
toputdown. There wasnoopposition. The electric light under- 
taking has made rapid strides at South Shields within the last 
12 months, as the followiog figures will show :—Max. load, Feb. 
23, 1898, 125 kilowatts; Feb. 22, 1899, 292 kilowatts. Lamps 
connected, Feb. 23, 1898, 5,969 ; Feb. 22, 1899, 16,514. Output 
at station, week ending Feb. 23, 1898, 3, 474 units; week ending 
Feb. 22, 1899, 11,177 units. Capacity of plant. Feb. 23, 1898, 
200 kilowatts ; Feb. 22, 1899, 600. Uaits sold to private con- 
sumers for the quarter to Dec. 31, 1897, 33,028 ; 1898, 79,272, 
an increase of 140 per cent. For the month of January, 1898, 
units sold amounted to 10,507 ; for 1899, to 28,319, an increase 
of 169 per cent. ; and for the month of February, 1898, 8,254 
uni's ; for February, 1899, to 25,870, an increase of 213 per "cent. 

Stockton-on- Tees —An шу has been held here into the 
application of the Council to borrow £30,000 for electric lighting 
purposes, Evidence in support of the claim was given by the town 
clerk, the manager of the gas works (Mr. William Ford), and the 
Council’s consulting electrical engineer, Mr. C. S. Vesey Brown. 


Stoke-on-Trent.—The Council have appointed a deputation to 
visit towns where electricity supply works are in operation, with a 
view to collecting information for the guidance of the Council in 
connection with their proposed electric lighting scheme. 


Windsor.—The Council recently desired to erect some electric 
arc lamps in the principal thoroughfares, but upon this iaformation 
coming to the knowledge of the local gas company, the Council wa3 
notified that if any arc lamp were erected the company would raise 
the price of street gas lamps 153. per annum throughout the 
borough. This intimation, however, did not influence the Council, 
who instructed the Windsor Electric Supply Co. to tender for the 
whole public lighting of the borough. The company's engineer 
(Mr. A. L. Farrow) has prepared estimates of cost, &c., and the 
Council have unanimously agreed to accept the company's vender. 
The company have commenced the wok of street lighting with 
246 16 c.p. incandescents, and 10 2,000 c.p. and 8 500 c.p. arcs. 
Messrs. Lacey, Clirehugh and Sillar, in conjunction with Mr. 
Farrow, are advising the company. 

A few years ago the Windsor Company commenced operations in 
а modest way, and mains were laid in the principal streets, and the 
chief shops and residences were wired for the electric light. 
Gradually the company have extended their works and mains. 
Windsor Castle is now illuminated, but until quite recently no 
public electric lighting had been installed. Ав will be seen by the 
above, the jealousy of the local gas company has precipitated 
matters. Immediately upon the erection of two experimental 
arc lamps at the Windsor Electric Lighting Co.’s own expense, the 
gas company refused to tender for lighting only а portion of the 
town, and on being asked to tender for a year’s lighting raised the 
price to the full allowance under the Lighting Act. Under the 
contract above referred to the electric lighting company has nine 
months to complete the laying of mains, &c., for public lighting, 
but it is anticipated that current will be available in six months. 
The present contract for gas lighting terminates on March 25, and 
in the meantime Windsor will be lighted by oil lamps. 


Wireless Telegraphy."—Last evening, at the Institution of 
Civil Engineers, Mr. Marconi read a Paper on The Latest 
Advances in Wireless Telegraphy " before the Institution of 
Electrical Engineers. The rush for admission proved so great that 
& crowd of about 300 persons were unable to obtain admission. 


Workhouse Lighting— The Islington (London) Guardians have 
received a report from their consulting engineer (Mr. J. Enright) 
upon the electric lighting of the new Highgate Hill Infirmary. 
The report recommends an independent plant, estimated to cost 
£5,920. The report has been adopted, and steps are being taken 
to give effect to Mr. Earight's recommendation. 

The Ecclesall (Sheffield) Guardians have received tenders for the 
electric lighting of their new hospitals, and a sub-committee is 
considering the tenders. 
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PATENT RECORD. 


— — 


Tne followiny list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avad- 
able information in connection with Patents, Designs and Trade Marks may 
be obtained. 


APPLICATIONS FOR PATENTS. 


Nork.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
cat ion accompanies application an asterisk is affixed. 


2,246. 
2,268. 


2,275. 


2,280. 
2,288. 
2,299. 
2,303. 


2, 525. 
2,041. 


2,550. 


2,558. 


2,362. 
2,369. 


2,911. 


2,596. 


2,422. 


2,425. 


2,428. 


2,454. 


2,482. 


2,507. 


2,525. 
2.527. 


2,610. 
2.627. 
2,629. 


2,654. 
2,656. 


2,657. 


2,660. 


2,665. 


2,726. 
2,741. 
2,142. 
2,745. 


2,748. 


February 1, 1899. 

J. Е. BENNETT and W. APPLEYARD. Sheffield. 
electrical gas lighting appliances. 

F. Brown. London. А new or improved cord grip for electric 
lamp holders, fittings and the like. 

C. A. Day. London. Improvements in electro-therapeutics. (H. G. 
O'Neill and J. Rooney, United States.) 

E. FRISCHAUER and A. O. SIMONNIER. 
iu electric arc lampa. 

P. Е. Risse. London. 
lator plates.* 

J. G. HatHaway. London. Improvements in the manufacture of 
electric accumulators or secondary batteries." 

W. A. PHILLIPS. London. Improvements in and relating to elec- 
trical conductors. 

February 2, 1899. 
Liverpool. Apparatus for closing and interrupting 


Improvements in 


London. Improvements 


Improvements in or relating to accumu- 


C. FÜRER. 
currents.* 

W. P. MENDHAM. Bristol. 
electricity. 

Е. G. BELL апа M. Вухо. London. А new ог improved method 
of connecting electric telephonic apparatus as a system. ' 

M. Deri. London, Improved arrangement for exciting the mag- 
nets of dy namo electric machines.“ 

Н. Е. Јові, Jun. Ilford. Improvements in apparatus for regu- 
lating vebicles propelled by electric motors. 

W. M. McDovaaLL. London. Improvements in the manufacture 
of electrodes and division plates for secondary batteries. 

Н. B. Regs. London. Improvements in electric igniting devices. 

H. FLEISCHHACKER. London. Improvements in and relating tu 
tbe fixing of insulators for carrying electric line wires.* 


February 3, 1899. 

J. LENNIE. Glasgow. An automatic guard or safety appliance for 
use on electric cable or other tram cars, motor cara and the like. 
A. HARTLEY and J. RHopEs. Halifax. Improvements in and con- 
nected with the trolleys of electric railways. 
H. C. Gover and J. M. Huisman. Glasgow. 

electric switches. 

D. CuNNINGHAM. London. A new or improved method and means 
for electrically connecting railway carriagee, vans and locomotives 
for communication or signalling purposes. 

C. STEVENS, C. C. VYLE and W. MILNER. London. Improvements 
in means or apparatus for recording and repeating and re-trans- 
mitting Morse characters for use with telegraphic instruments. 

H. T. Harrison. London. Improvements in and in connection 
with primary battery electric generators. 


February 4, 1899. 
J. L. DOBELL. London. Improvements in or connected witb 
electric batteries. 
О. Moon and J. A. LouGHLIN. Manchester. 
safety electric fuses for high-voltage circuits. 


February 6, 1899. 

G. К. HEVI.-DiA. Manchester. Improvements in the manufacture 
of insulating material for electric cables.“ 

J. W. Н. WENDT and K. L. Kravssg. Birmingham. Electrical 
central alarm.* 

К. J. Yarnold. London. Improvements in the electrolysis or 
modification of gasea and gaseous mixtures or compounds. 

E. L. JosrrH. London. Improvements in electric switches.“ 

W. P. Тномрѕох. Liverpool. Improvements in electrolysis and 
in apparatus therefor. (Dubose and Bertin.) 

W. P. THoMPsoN. Liverpool. Improvements in the manufacture 
of aluminium calcium carbide and other substances by the electric 
furnace and in apparatua therefor. 

C. S. LEMSTRÖM. Liverpool. Improvements in electrical influence 
machines. 


Improved apperatus for branding by 


Improvements in 


Improvements in 


W. W. ZworIKIn and S. DE BLUMENTHAL. London. Automatic 
electrical apparatus for indicating leaks in ships. 
February 7, 1899. 


J. W. FLOWER aud T. E. GaMBRELL. London. 
electrical measuring instruments.* 

J. S. б. Kay. London. Improvements in secondary battery 
plates, grida, and the like. 

E. W. BowLEs. London. 
for theatrical purposes. 

E. H. Cattaway. London. Improvements in conduits for electric 
wires or cables.* 

C. D. ABEL. London. Improvements in primary electric batteries. 
(La Société d'Etude des Piles Electriques, France.) 


Improvements in 


Improvements relating to electric floats 


2,718. 
2,780. 


2,794. 
2,811. 


2,815. 
2,825. 


2,845. 
2,849. 
2,852. 
2,872. 


2,906. 
2,916. 


2,929. 


2,932. 
2,934. 
2,956. 
2,971. 
2,994. 
5,005. 
5,007. 


5,020. 
5,028. 


5,052. 
5,047. 
5,051. 
5,087. 
5,090. 
5,180. 


A. ELLIS. Liverpool. Improvements in jointing or connecting 
electric conductors. 
J. W. MANLEY. London. А new or improved electric cut-out. * 


February 8. 1899. 
Dublin. Improvements in electric traction. 
Blackpool. Overhead electric trolley automatic 


W. B. Day. 
E. EDWARDS. 
cut-out. 

К. Witsy. Yorkshire. Automatic machine for regulating the 
speed of steam engines and fcr controlling the voltage and 
amperes of electric circuits. 

E. A. CLAREMONT aud Е. Н. Royce, Manchester. Signals to 
indicate the approaching exhaustion of the carbons in electric 
arc lamps.* 

W. A. Crowpvs. London. Improvements in secondary batteries 
and in means for combining electric lamps therewith. 

E. KRAIsER. London. Improvements in electromagnetic apparatus 
for separatiog ores.* | 

Р. F. W. SiMoN and Н. Н. Berry. London. 
holders for electric safety fuses. 

J. JASINSKI. London. Improvements in telegraphy. 


February 9, 1899. 

C. H. Cox. Liverpool. Improvements relating to switchboards. 

V. G. Ілкомт, O. Moon and J. A. O'LovcHLIN. Manchester. Im- 
provements in electric switches. 

S. Н. Smita. Birmingbam. Improvements in or relating to 
insulating blocks connected with holders for incandescent electric 
lainps. 

A. D. Sston and J. L. DoBELL. 
connected with electric batteries. 

M. E. Fup. London. Improvements in or relating to induction 
coils.“ 

SrigMENS BROS. AND Co. (LIMITED) and J. G. Witson. London. 
An improvement in apparatus for controlling electric motors,* 


February 10, 1899. 

Н. J. Baatzy. London. Improvements in arc lamps.“ i 

P. RzEPKA. Manchester. Improvements in and relating to elec- 
tric arc lamps.“ 

W. H. Lang. Staines. 
electrical switches. | 

E. S. р'ОшАдАнш and W. J. Bishop. Croydon. Improvements in 
apparatus for the detection of electrical leakage iu surroundings 
in buildings or in the open air. 

D. CunnincHAM. London. Improvements in electrical connec- 
tions for railway trains. | 
Н. Н. Lake. London. Improvements in combined automatic 
magnetic circuit-breakers and  resistauce-controlling switch. 
(H. B. Cutter, United States ) 

THE TELESCRIPTOR SYNDICATE (LIMITED) and A. L. SHEPARD. 
London. Improvements in printing telegraph machines. 

А. О. BERRY. London. Improvements in continuous current 
dynamo electric machines. 

S. Baugr. London. Electric illuminating apparatus.“ 

February 11, 1899. 

W. М. Happow and J. S. Нотснівом. Glasgow. 
electric fitting for ships’ lanterns. 

T. MARSHALL. Shrewsbury. Improvements in electrical top switch 
holders. 

A. C. Brown. 


An improvement in 


London. Improvements in or 


Improvements in and connected with 


Àn improved 


London. Improvements in electric lamps. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All Specifications can now be obtained at the uniform price of 
8d. each. | 


1,501. 
1,535. 


5,198. 
4,624. 
4,635. 
6,147. 


6,350. 
14,599. 


19,855. 


21,755. 
22,449. 


25,505. 
25,532. 


25,554. 


25,988. 
24,196. 
24,641. 
24,656. 


1898. 

HERZOG. Electric signalling apparatus. 

Von WELSBACH. Incandescence electric lamps and processes for 
the production thereof. 

SAUNDERS, Manufacture of carbons for electrical purposes. 

HEIBLIN o. Electrolytic manufacture of alkaline bichromates. 

EpMUNDS and HowanD. Apparatus for travelling through pipes 
or conduits more especially intended for use in threading through 
electric conductors, 

RIECKEN. Electrolytical treatment of ores and slimes for the 
recovery of precious metals therefrom and apparatus therefor. 

WapDINGTON. Manufacture of carbons for electric arc lamps. 

GREENFIELD. Anodes employed in connection with the electro- 
deposition of metals. 

LakE (La Société Roger and Rathier). 
for electric accumulatora. 

Мил (White). Electric meters. 

WiLD. Combined brake-pipe and electii al coupling for railway 
trains. 

Lake. (See). 
motors. 

THE British THomMson-Houston Co. (LIMITED) (Case). Electric 
brakes for electric railway cars and other electrically-operated 
mechanisms. 

THE BRITISH THOMSON. HOUSTON Co. (LIMITED). (Libby and Pot ter). 
Governors for air compre:sors driven by electric motors. 

THOMPSON. (Kahrs).  Coin-controlled telephones. 

KaHnS. Electrically heating plates, dishes, and the like. 

EDGERTON and Masters. Secondary batteries. 

GREENFIELD. Electric cables. 


Manufacture of electrodes 


Devices for controlling the operation of electric 
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COMPANIES’ MEETINGS AND REPORTS. 


City of London Electric Lighting Company (Limited). 


The ordinary general meeting of this Company was held at Winchester 
House, Old Broad street, on Wednesday, under the presidency of Sir 
Davip L. SaLomons, Bart. 

The MANAGER and SECRETARY (Mr. J. Cecil Bull) read the notice 
cenvening the meeting, and the report of the Directors was taken as read. 

The CHAIRMAN, after referring to the lamented death of Lord Suffolk 
and Berkshire, said: My remarks to-day will, no doubt, be followed 
with a considerable amount of interest, as we propoge to declare 
a dividend 4 per cent. less than at this time last year, and some 
shareholders who are fa‘nt-hearted might imagine that a kind of 
crisis had, therefore, taken place in the history of the Company. I 
trust, however, that, after I have given you all the facts in the 
frankest possible manner, you will sce that that is not really 
the case; and after you have heard them and what I shall have 
to say about the future of the Company, I hope you will go away 
re-assured—those of you who feel a little down-hearted. It must still be 
fresh in your minds that powers were given by you to the Board to 
inerease the Ordinary sbare capital, and this was done to the extent 
of £200,000. It is evident that this capital during last year was not 
bringing in a return to any extent, and that its effect on the profit we 
propose to distribute was absolutely inappreciable. Up to the end 
of 1897 it was the custom—and fairly so, and you approved of it—to 
charge capital with a proportion of the management expenses, but last 
year we considered that that practice should come to an end, and the whole 
of the management has been debited to revenue account. The board also 
considered, from the peculiar circumstances of the case, and the conditions 
which surrounded us at the beginning of last year, that the maximum price 
of the current should be reduced from 8d. to 7d. per unit for electricity 
within the City area, and nothing has occurred to alter our views in 
this respect. The applications have in no way fallen off, but have 
even increased in number considerably over 1897, proving that the public 
fully appreciate the boon which we offered them by the reduction in 
price. You must also remember that io the first year's working, 
when a reduced ecale comes about—and it is a radically reduced scale in 
this particular case—it works very much harder against the concera than 
it is likely to do in any future year. You will also remember—especially 
those who visit the City almost dai y, and who live in London— what 
bright weather we had in theautumn of last year as compared with previous 
years. This has naturally been against the year so far as we are con- 
cerned. Fogs and dark weather, although poison to many, form food for the 
City of London Electric Lighting Co. Coal, you also know from your 
own private experience, rose considerably in price last year. It may 
be interesting to you if I point out that if the dividend for last year 
had been the same as for the year before—namely, 6 per cent. on 
the Ordinary shares--a sum of nearly £22,000, less the tax, would have 
been necessary. Also, had the Ordinary capital remained the eame last 
year as it was in 1897, the dividend, instead of being 6 per cent., for 1898 
would have been 73 per cent. These last figures may appear to you 
academical, but you will see their bearing by the following remarks. The 
greatest novice at business knows perfectly well that during the time 
capital is being expended, no return can be expected unless you are 
suppliel with Parliamentary powers to pay interest out of capital 
a method which does not apply to us. Consequently, the spending of 
this money Jast year, which we trust will bring in profit in the future, 
formed a load to us rather than an advantage as regards increasing 
your revenue. Having now told you briefly the reasons why the 
dividend must be less than it was .in 1897, without going into a great 
many figures—which, however, you can get from the accounts, 
while I can auswer any particular question cn them which you may wish 
to put, it is desirable for us to see what our prospects are. On many occa- 
sions I have told you that the time would arrive when the Wool Quay 
site—which we were compelled to take over wih the Eastern Order, 
and which is of great value to those who can make use of it, has proved 
for your Company to be the possession of a white elephant "— would be 
turned to good account. This moment has now arrived. I may say that the 
ground rent of this site is £4,000 a yer, and the bulk of this will be taken off 
our shoulders from this day, as well as the larger portion of the rates and 
taxes upon the properly ; and, therefore, for the year 1899 our revenue 
will be assisted by a eum very close оп £4,000 a year. Various little 
alterations and details are being made at the works with the view of effect- 
iog certain economies in the cost of producing electrical energy, but I 
think I might point out —not in defence of our engineer, but in his favour 
—khat if an expert were to compare the cost of production at our works 
with that of other companies in London, he would find that there is scarcely a 
detail in which improvement could be effected, аз the cost of producing 
the energy 1з as low or lower than that of any other company in London. 
'That fact is greatly owing to the experience of our engineer in dealing with 
electrical matters in the past. For the information of those who take par- 
ticular interest in figures, I may state that in 1898 the veneration and 
distribution cost 1:6558d. per unit, while for 1897 the cost was 1°61074., 
the slight increase being due to the increased price of coal. The cost 
per unit of generation, distribution, rent, rates, taxes and mauagement 
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was 3301 1d. for 1897, and for 1898 it was 262954. These figures exclude 
repairs and renewals, Of course, this reduction is due to the larger 
number of units sold in 1898—not in consequence of dark weather, but of 
the greater number of lamps joined to the circuit. It is in this direc- 
tion—although there are many others also—that we must look for 
considerable improvement in the future for an increase in our revenue. 
The repairs and renewals per unit for 1897 worked out at 0'455 
and for 1898 at 03921. lt may interest you to know the number 
of lamps we have connected to our circuits this day. The informa- 
tion is given in the report up to the end of last year. The total 
number of lamps now on circuits is 365,560, and the applications 
are 382,750. Therefore, the balance awaiting connection is a 
little over 17,000 lamps. This latter number is very large, but it is due 
to customers not being wired yet, or not being ready for the 
connections to be made; and if you were to test these figures with 
any that might be given to you in the future, you might find that 
17,000 odd lamps now awaiting connection might not exactly 
tally, because it is our frequent experience, whenever an installation 
ia made, that the customer alters the number of lamps by increasing or 
decreasing them. However, we start the year with 365,560 lamps joined 
to our mains, on which revenue is to be earned. It is common to human 
nature for every man to think that his own grievances are worse than those 
which fall to others, and the same rule applies with equal force to 
corporations or public bodies. We believe that our Company has the most 
difficult district in London, if not in the world, to cope with. [The 
Chairman then referred to some curves which had been prepared illus- 
trating the excessive provision which had to be made of possible demands in 
time of heavy loads such as fogs, &c.] These curves (continued the speaker) 
will bring home to you better than anything else how difficult it is to earn 
money in the City except in that short period, and what a difference it 
makes to the earning powers of the concern if you get a dark or a bright 
period. You must not, however, gather from these remarks that, at 
the present time, we have reached in the City that maximum point, for 
the capital which has been expended in the past year and which is still 
being expended is a long way off the maximum point of supply. We 
have yet a very large reserve, which will enable us to connect a 
great many more lamps to the system. This reserve has been idle 
last year owing to the machinery not having been completed, and it is 
awaiting this year's lamp applications, which are coming in from week to 
week. It is evident, however, that you must get your machinery ready 
al ways a year in advance, as it cannot be erected at a moment's notice, 
and we have been preparing in 1898 the machinery that is to come into 
use for lamps that are being put on this year, and that were put on in 
the latter part of last year. There is no evidence yet of a falling off, 
and we, therefore, trust that the advantages we have given to the citizens 
will cause the applications to come iu this year, and for many years to 
come, as they bave done in the past. In 1897 the net return per 
unit was 71d, when the maximum charge was 8d. ; and last year it 
was 6'2d., with the maximum charge at 7d. The Board are fully alive 
to the value of a progressive policy, and they have, therefore, put in hand 
work which will be available almost immediately for giving to the citizens 
direct current for motive power, or any other purpose they may think 
fit. They have also inaugurated a wiring scheme, by which customers 
can, if they please, have their premises installed for them by the Com- 
pany simply by paying a moderate rental to us. Оп page 4 of the report 
you will o'serve that in 1893 the generation and distribution absorbed 
54:2 per cent. of the total receipts, and this figure diminished year by 
year until in 1897 it wes 31-3 per cent., showing economical progress. 
For last year this figure rose to 36'l per cent., and it might thus 
appear that the efficiency under this head had considerably decreased, 
but that is really not the case, for it is purely a percentage, and must 
increase as the receipts go back. To put this matter in its ultimate 
form, if we gave away the current to the citizens for nothing, the generating 
and distribution expenses would be 100 per cent., however economically 
the current had been produced. Respecting the issue of fresh capital 
for continuing the work still uncompleted, it is not the intention of the 
board to issue this until the very last moment, iu order that as small а 
charge as possible shall fall on the revenue of this year iu regard to such 
issue, The most absurd rumours have appeared in various directions, 
and are believel by many who, one would have thought, would be 
better advised. I particularly refer to the statements which have been 
made that the capital of your Company has been watered.” АН вис“ 
statements are absolutely untrue, but in order to confirm this point I will 
give you one or two figures showing how we stand. It-is perfectly true 
that the Pioneer Company, which enabled tbe City of London to have 
the electric light earlier than otherwise would have proved to be the case, 
received, аз the price of their surrender, £25,000. The other moneys they 
received were for work actually done, and on which there was no profit. 
Our Company has a total subscribed capital to-day of £1,400,000, 
and all preliminary expenses, registration fees, and expenses of subse- 
quent issues, amounted to £46,686, including the £25,000 referred 
to; against which the Company received premiums to the extent 
of £921,924, upon which no interest or dividend is payable. Conse- 
quently, instead of the capital of the Company being “ watered,” it 
actually possesses а net sum of £175,238, against which no dividend ranks. 
I thiak, therefore, that you cannot be dissatisfied with what has been 
done, and I do not think it is possible for any fair man to make the 
slightest charge against this Company that any unfair proceeding has 
been taken on the part of this board or those who were connected with this 
concern previous to the formation of this Company. Your board intend to 
oppose by every means in their power the threat to invade your district by 
other companies. We regard their atteinpts not only in an unfriendly 
light, but as an exceedingly unfair step. It is an attempt on their part to 
rob us of a portion or the whole of our property, which we have built up by 
hard work, iudustry, and very heavy expenditure; Your Directors have 
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already set forth their case for the consideration of the Board of Trade, before 
whom these applications now lie for their consideration ; and they bave made 
out a very strong case against the entry of those companies into this area. 
I will not take up your time by reading you the document, but I can assure 
you that there is not a single line of exaggeration in it, although it has been 
drawn in very forcible terms. It appears to your Directora inconceivable 
that the Board of Trade, which has acted so fairly in dealing with the 
assignment of areas to the different London companies in the past, should 
now depart from their previous course, and we believe that they will without 
hesitation refuse the demand which outside companies are making to invade 
our area. Last year 1 addressed you at some length respecting our position 
in the City of London and the action of the Corporation in regard to the 
Company, and I must again to-day refer to our relations with those 
authorities. The Corporation have made important contracts with this 
Company, aud to reasonable men the natural conclusion would be that 
when two parties make a contract, each believing that such contract 
was made at the time for their mutual advantage, they would, 
instead of distrusting one another, do their utmost loyally to protect the 
contract and work together in harmony. The Corporation may be re- 
garded as an individual with an everlasting life ; in point of fact, however, 
the breath of life within that body is for ever changing. It is not 
surprising, therefore, to find that there are not to be seen to-day all the 
kame representatives who were in authority when the contracts were made, 
and there are now those who do not regard with favour what their 
predecessors carried out, since they are prone to judge all they see 
by the present, rather than by going back and seeing how matters stood 
when the contracts were entered into. Frum a purely business 
point of view the more the City authorities uphold this Company and the 
stronger its position can be made, the better it will be for the City of 
London. Whatever may be their intention in the future—if the City has 
no desire to purchase the undertaking by mutual consent or under the 
various conditions named in the contracts—it is evident that a successful 
company can serve the citizens and give them more concessions than a 
company which is weak ; and if, un the other hand, it is within the minds 
of the City authorities to purchase the undertaking, it is common sense 
that it will be cheaper to buy a successful concern, even at a higher price, 
than one which is sick and which would require an enormous expenditure 
on their part to set in order. In addition to tiis they would have to deal 
with other companies besides, if competition entered into our area. 
The Directors, therefore, trust that, even if sentiment is set aside, 
the City authorities in the end must and will support this Company 
by enforcing the contracts made, in their entirety, including such parts 
as may favour the City and those parts which may favour the Company. 
Sentiment in commerce is no empty word to Englishmen, who accept all 
agreements as religiously binding, and do their utmost to carry them out, 
whether for or against their interests at the time being. It is these 
sentiments, confirmed by deeds, which have placed Englishmen so high in 
the esteem of all foreign nations, and it would be deplorable to think that 
the authorities of the capital of the British Empire should depart from 
the principle which is so dear to Englishmen, and your Board cannot believe 
that such a result is possible. Any friction which has arisen between the Cor- 
poration and this Company is traceable to the regret of many of their mem- 
bers that their predecessors ever entered into the contracts which we have 
heard so much of during the past few years; but I fail personally to 
see why there should be any soreness, because our shareholders, at their 
own risk, have built up a splendid business within the City Loundaries, 
which, in due course, the municipality may purchase or not, as they please; 
and if it should come about that competition should enter the City area it 
will be a step which they will deplore far more bitterly in the future than 
the regret already expressed. The Company bas been far more liberal to the 
citizens than was ever anticipated when the agreements were drawn ; and the 
continue increase in the number of our customers, of whom by far the larger 
number joined the Company before any idea of competition started, is, perhaps, 
the best proof that the undertaking has been conducted honestly and in the 
interests of both consumer aud shareholder. It must be borne in mind 
that the City has the option of purchasing the Company's undertaking at 
the end of 21 years (that is, by mutual consent, not by a fixed figure) from the 
completion of thepublic lighting. Theshort life of electriclighting companies 
in general entitles their shareholders to a good return on their money 
during the existence of the companies; and for a local authority to permit 
private capital to be spent within its area (in any area, for I do not refer 
particularly to the City) with the view of giving advantages to the people 
within it, and afterwards to go and take steps to destroy tbis capital, is 
little short of confiscation. This year the two Directora who retire 
are Colonel Martindale, C.B., and Mr. Herring. They are both 
eligible for re-election, and place their services at your disposal. 
Colonel Martindale is too well known to need any comments. He is a 
late Royal Engineer, and has rendered good service to the nation in Australia 
in connection with railways, telegraphs, and the public works generally of 
that colony. He is, therefore, a gentleman of experience, in whom every 
confidence can be placed. — Since his labours were completed in the colony 
he has given a great deal of attention to various dock matters in England 
and later to your affairs. Mr. Herring was elected to replace Lord Suffolk. 
He is known throughout the financial world as a gentleman of ability 
and integrity, and he has a very large stake in this Comjany. It 
is, therefore, to bis interest to make the Company a success, and 
we find bim a very valuable co-worker. I trust, therefore, that 
you will reelect these gentlemen as members of the Board. 16 
has come to be regarded as а kind of wind-up to the speeches 
of all chairmen at annual meetings and elsewhere to say a few words 
about the staff, but with us this is no empty form. In this Company 
the members of the staff hokl no sinecure position, and the advauce we 
have made has been due largely to tlie energy and ability of our manager 
and secretary, Mr. Cecil Bull, and of our head engineer. Mr. Frauk Bailey, 
who in turn have been rendered the greatest assistance by the second 
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engineer, Mr. Jackson, Mr. Тоу, the accountant, and many others, 
including the superintendents at the works and the head clerks, who have 
helped in every possible way to promote the welfare of the Company. The 
whole of the staff have worked throughout the year not only honestly but 
loyally in your interests, I will now move the firat resolution, after which 
I shall be very pleased to answer any question you may desire to ask, if it 
is in my power todo во. I propose — 

“ That the report of the Directors and the statement of accounts for the 
year ended Dec, 31, 1898, with the appropriations to the reserve and deprecia- 
tion funds, as shown thercin, be and the same are hereby received and 
adopted,” 


Col. В. Н. MARTINDALE, C.B., seconded the motion. 

Mr. HAROLD YOUNG asked whether, owing to the non-delivery of 
heavy machinery, the Company had been unable to keep up the full pres- 
sure in the mains, and whether this bad not caused them serious loss. 

Mr. ROBERTS thought with regard to the threatened opposition 
against the Company, that the plain, blunt fact was that complaints as to 
the lighting were causing the dissatisfaction of which they heard. 

Mr. PREVOST said he presumed that at the time the sliding scale 
arrangement was instituted, it was known it would affect their dividend. 
Did the Directors not think that the premium of £8 per share on the new 
shares that were issued was rather a large price to ask the shareholders 
to pay. The Directors proposed to issue further capital, and he thought it 
would be right that, these should be issued to the shareholders at par as 
some compensation. 

Mr. J. B. BRAITHWAITE, Јом., referring to the threatened com- 
petition, asked whether, if any other company got access to the City, theic 
own Company would obtain relief from the onerous contract which they 
had at present with the City Corporation. The Company had spent 
£119,000 on the public lighting, and reference to tbe revenue account 
showed a profit on this capital outlay of less than 4 per cent. He under- 
stood also that the Company was compelled to put by a special reserve 
fund of 5 per cent., and a further 74 per cent. on the whole of their plant 
and machinery —a very heavy item. They were also debarred from sup- 
plying current outside the City area. If, for instance, they could supply 
the Strand district it might improve their position. Moreover, the City 
authorities had powers to purchase this Company's undertaking in 21 
years, whereas if a new company came iu it would be untrammelled with 
such a condition. 

The CHAIRMAN, in reply, said that Mr. Young had asked a question as 
to the possible loss sustained through the low pressure of the current. It 
was perfectly true that for some days an unfortunate state of things did 
exist, and might have produced some slight loss. The difficulties which 
arose were outside the Directors' control, but this source of complaint was 
speedily removed. As to whether it was a mistake on their part to lower 
the price of current it might appear to some that they lowered the price too 
soon, but everything at the moment indicated the advieability of analteration 
and what was done the Directora considered was wisely done. It should not 
be forgotten that occupiers of large blocks of buildings in the City some- 
times considered that it would be advantageous for them to have their own 
installation instead of taking their supply from the Company's mains, aud 
it would not be policy on the Directors’ part to permit this idea to spread, 
and, therefore, the reduction in the price was a matter of policy. Events 
had shown that the course adopted by the Directors was the right one, 
because applications had gone on increasing. With regard to the petition 
circulated in the City in favour of competition, they had to complain that 
those who were responsible for the petition did not keep strictly to the 
truth. A great many misrepresentations were made. As to dissatisfac- 
tion with the light supplied by the Company, there was no doubt 
that, during the few days when the low voltage previously referred to 
existed, complaints were made, but very little had been heard of any 
complaint since. Some of the complaints were undoubtedly due to 
the consumers themselves. The wiring contractor puts a minimum 
size wire and without consulting the Company the customer puts on 
more lamps than he should and so reduces his voltage. Ou the 
whole he considered the complaints against the Company were ex. 
ceedipgly few. Ав to the course the Directors would pursue when the fresh 
issue of capital was made, this point would be taken into consideration and 
the shareholders would be liberally dealt with as had been done iu 
tbe past, but he could not say whetber the new shares would be 
issued at par. With regard to Mr. Braithwaite's remarks as to the 
relations existing between the Corporation and the Company it might he 
advisable to say that a letter had been written, under date Feb. 24, by Sir 
John Monckton to the Board of Trade, with reference to the Provisional 
Orders asked for by parties desiring to compete in the City. This letter 
stated that having regard to the terms of the agreement entered iuto for 
lighting the City by electricity the Corporation is unable to approve of the 
Ordera in question.“ He (the Chairman) considered that this letter showed 
perfectly that it was not the intention of the City authorities to favour 
the-e competing Provisional Orders. The City authorities were men of 
business and they would not be likely to allow competitora to come into 
the City who would be free and unfett-red by any agreement with the 
Corporation. There was no doubt that the position of the Company would 
be much improved if they were allowed to invade other districts, aud they 
might obtain such powers if the Directors did not think it unfair, but by 
supplying direct current the Company hoped that much would be done 
towards satisfying those who were favourable to the introduction of com- 
petitive direct current supply. 

The motion approving the report and accounts was then carried unani- 
mously. The füll dividend of 12s. per share on the Six per Cent. Preference 
shares, 78. per share on Ordinary shares numbered 40,001 to 90,000 (making 
12s., or 6 per cent. for the year), and 8s. 1d. on Ordinary shares numbered 
90,001 to 100,000 (making 6 per cent. for the year, calculated from the 
dates of the instalments), were then unanimously approved, 
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Col. Martindale and Mr. George Herring were re-elected Directors of the 
Company, and Messrs. W. K. Pannell and Co. were re-appointed auditors. 
A cordial vote of thanks to the Chairman, Directors and staff terminated 
the proceedings, 


House-to-House Electric Light Supply Co. (Limited). 


The Directors’ report for the year to Dec. 31st states that the revenue 
account shows a credit balance of £14,066. 3s., which, with £226. 5a. 10d. 
brought forward, and £742. 15s. 7d. balance of interest received, makes a 
total of £15,055. 4s. 5d. After deducting £2,250 for interest on Deben- 
ture Stock paid and accrued, £1,767. 10a. for interim dividend paid on the 
7 рег cent cumulative Preference shares, and £1,982. 12s. 6d. for interim 
dividend at the rate of 5 per cent. per annum for the half-year to 
June 30th, on the Ordinary shares, the Directors recommend that the 
balance (£9,035. 1s. 11d.) be dealt with as follows: £4,000 to deprecia- 
tion account; payment of remainder of dividend to Dec. lst on the 
cumulative Preference shares, £2,100; payment of a dividend on the 
Ordinary shares for the half-year, at 7 per cent. per annum (making 
6.per cent. for year). £2,775. 13s. 6d.; balance forward, £159. 8а. 5d. 
Additions and alterations to the plant and mains have been made at a cost 
of £19,423. 8s. 2d. Certain of the plant having been superseded, has been 
sold at a loss. The Directors consider that the proportion of this loss 
chargeable to the current year has been adequately provided for by the 
increased sum placed to the credit of depreciation account. ; 


London Electric Supply Corporation (Limited). 


The ordinary general meeting was held yesterday (Thursday) at the 
Cannon-street Hotel, under the Presidency of the Right. Hon. Lord 
WANTAGE, V.C., K.C.B. 
` The SECRETARY (Mr. Н. C. Carter) read the notice calling the meetiug, 
and the report of the Directors was taken as read. 

The CHAIRMAN : My first duty, gentlemen, is to congratulate you on 
regaining possession of the undertaking, and consequently that the annual 
general meetings of the Corporation are again resumed. When I had the 
pleasure of meeting you in June last I gave you an account of the 
business during the year 1897, and I also informed you of the result 
of the workings to March 51, 1898. As this meeting is only asked to 
adopt the accounts for the half-year ending December last, it may be 
interesting to you to know tho result of the workings for the half-year 
ending June, the date when the receivership expired. The profit for 
that half-year was £10,131, as compared with £6,113 for the corresponding 
half-year of 1897—a gain of £4,018, or about 66 рег cent. Now that we 
have got rid of the condition which necessitated our being in the hands 
of a receiver, it may be interesting to give you the result of the 
receiver's workings during the time he was in possession. He was 
appointed in July, 1894, prior to which the Corporation was carrying 
on its business at a loss. The result of the first half-year’s work- 
ing thereafter, ending December, 1891, showed a profit of £1,300; 
for the year 1895 it increased to £6,900; for the year 1896 to 
£7,600 ; for the year 1897 to £16,586; and for the half-year end- 
ing June, 1898, the profit was £10,151, the four years thus 
showing a satisfactory and steady rate of progress. These profits, 
after deduction of interest on loans, were applied towards the reduction of 
the debt due by the Corporation, so that instead of there being a debt of 
£170,795 to pay off—this being the total amount advanced to the Corpo- 
ration by the debenture holder in possession—the amount was reduced by 
means of these profits to £140,000. Now we shall go from the past to the 
present, and deal with the accounts under review. It will be seen from the 
capital account that effect has been given to the resolution passed at the 
extraordinary general meeting of the Company held in June last to reduce 
the Ordinary shares of the Corporation from £5 to £3, and the effect of 
this isthat we have been able to write down works set forth in the capital 
account to the extent of £181,688, and in addition to write off the whole 
of the preliminary expenses account and an old account called the debenture 
discount account. We bave thought it desirable to make a record of 
these reductions in the accounts to December, although they do not 
actually enter into the accounts for that half-year, but to the half-year 
ending June. We have done this in case we might wish to refer to these 
reductions on some future occasion. The effect of the writing down of 
these assets is to place our capital account on a much stronger basis. 
The items set forth therein now fairly represent their value. In 
addition to writing off the amounts just stated, you will notice 
that a sum of £6,565 has been written off certain other accounts for 
depreciation. I hope you will consider that a prudent course has been 
adopted in writing off these amounts. Another satisfactory feature 
is that having written off such large amounts we may reasonably expect 
to be relieved from setting aside large sums for depreciation out of future 
profits, and in this respect the financial position of the Corporation has 
been considerably strengthened. The Court readily granted our applica- 
tion for these reductions, and when we made our issue of £200,000 Four 
per Cent. Mortgage Debenture stock it was not necessary to ask the out- 
side public to take any part of the issue, as it was applied for nearly 
twice over by our own shareholders, Having thus set our house in order 
the Stock Exchange Committee granted us official quotations for all 
classes of our capital. The result of this increased the value of the shares, 
while I hope it was of convenience to the shareholders. During the half- 
year, as you will see from the capital account, we spent £23,076. Nearly 
half of this — namely, £10,938— was for paymentson account of the 2,000 H.P. 
plant which was supplied in October last, and which has worked satisfactorily 
during the winter. We spent £6,697 in extending our distributing mains 
in Bermondsey, Rotherhithe, and Greenwich, You will see from the map 


attached to the report (which the Board considered would be interesting 
and useful to the shareholders) the large area we cover. We have now 28 
miles of trunk and 64 miles of distributing mains laid. These mains we must 
always be prepared to extend when new business presents itself. The expendi- 
tureon the next three items—namely, transformers, meters, and electrical 
instruments—is to meet the requirements of new customers. The next item 
of £285 is almost entirely represented by the cost we were put toin protecting 
ourselves in Parliament against the attack of the Bermondsey Vestry, who 
endeavoured in the last session of Parliament to obtain a Provisional Order 
to enable them to enter into competition with us for the supply of electric 
light in that parish. Although uneuccessful last session, they have given 
us notice of their intention to renew their attack in the present session. It 
is unjust that electric lighting companies who originally obtained their 
Order with the consent of the local authority (who have the power of pur- 
chasing the undertaking at the end of 42 years on very favourable terms) 
should be subjected to attacks of this kind. The local authorities 
declined to take the risk of putting down stations for the supply of 
electric light when they had the opportunity, and left the expenditure to 
compgnies who took that risk. Some of these local authorities—the parish 
of Bermondsey being one—now seek to enter into competition with those 
companies immediately there are signs that the profit-earning stage has 
been reached. They ignore the years of effort that have been made to reach 
this stage, and the large amount of capital which has been expended, and 
on which no dividends have been paid to the shareholders, and by aid of the 
rates seek to enter into competition with the existing supply authority. 
This is not competition, but confiscation. I believe that the public 
are alive to the fact that it is confiscation, and I hope that Parlia- 
ment may be equally alive to it, and, in my opinion, it was not the 
intention of Parliament when the Orders were granted. I say this 
because the duration of the Order is only for 42 years from 1889, and 
at the expiry of that period the local authority may purchase the 
undertaking on terms exceptional favourable to themselves. These 
local authorities, who are now applying for competitive powers, seek 
to anticipate this period of 42 years, and, by the aid of the rates, they 
will no doubt seek to oust the companies, and thus evade the guarautee 
given by Parliament to the companies of 42 years' tenure, and they will try 
to take away the business of the supply companies without the neceesity of 
purchasing their undertakings, as intended by Parliament. The last item of 
the capital account is a balance of £36,728 of unspent capital. This, 
we believe, will meet our commitments for the current year. We 
have to keep adding to and improving our plant and machinery, and 
extending our system of mains, owing to the increase of busineas; and, like 
prudent men, we have to look a considerable way ahead. You will see by 
the report that we increased our lamp connection last year by 31,221 
lights—an increase equal to 25 per cent. You will, no doubt, consider this 
satisfactory, and while it might be too sanguine to expect that sucha 
large increase would be kept up in the future, I am glad to say that the 
new business shows no falling off since the accounts were closed; 
in fact, there has been an improvement. During the current year 
we have made arrangements for the supply of certain new plant and 
machinery as follows :—A new plant of 750 E.., which will be an 
intermediate plant between our large and small units, and which will 
take the place of the old Grosvenor plant,now nearly 12 yeara old, and which, 
while it has done most excellent work in the past, is now becoming somewhat 
out of date for the present requirements. We are putting down six new 
boilers to supplement our present boiler power. These boilers are of the most 
modern pattern, and are specially designed for quick steaming and economy 
in the use of coal. We are increasing our means of discharging and conveying 
coal from the wharf to the boiler-room,and are putting in a newcoal conveyer 
plant, which will be capable of dealing with 300 tons per day,and by means of 
this conveyer we estimate that we shall effect a saving of 4d. per ton in the 
handling of the coal. Economy, you will observe, has been the great prin- 
ciple we have been proceeding upon—economy with new and better appli- 
ances, I daresay, as I mentioned the fact, it struck you that we have a balance 
of £36,728 of unspent capital at our bankera ready to be used in making 
such economies as I have indicated. We have also arranged for the 
heightening of our two chimneys to a total height of 200ft. This latter 
work is rendered necessary on account of the agitation which has recently 
sprung up regarding smoke nuieances, the result of which we have also 
experienced by being fined on one or two occasions for the emission of black 
amoke, although we burn the best class of Welsh smokeless coal that can 
be bought. It appears that for a short period in the afternoon, between 
four and five o'clock, caused by the sudden rush of the load coming on, we 
make black smoke, and this, up to the present, we have been unable to get 
rid of. The heightening of the chimneys, together with the experiments 
we are now carrying out with smokeless furnaces, will, we believe, get rid 
of this, as well as giving us a much better draught up our boilera. 
These are the principal items of capital expenditure during the current 
year. In addition, we shall have the usual expenditure consequent upon 
increase of bueiness and in the laying of new distributing mains (and here 
I may mention that we are gradually eliminating tbe old Ferranti 
trunk mains by new trunk mains, and uaing the old trunk mains as 
feeders and distributing mains), and in the purchase of new transformers, 
meters, &c. We shall now, if you please, turn to the revenue account. 
lt will be seen from this that our gro:s revenue for the half-year was 
£37,226, wbile the gross revenue for the corresponding half-year of 1897 
was £27,903, an increase in the later six months of £9,525, or about 33 per 
cent. The profit on the working is £15,555, as compared with £10,471 
for the corresponding half-year of 1897, being an increase of £5,064, or about 
50 percent. This latter inc: ease would have been greater but for the extra 
expenditure we were put to at the generating station, owing to the Welsh 
coal strike. Our supplies of Welsh coal were completely stopped for nearly 
six months, during which period we had to purchase North Country coal at 
au increased price, and in addition we burned & very much larger quantity 
of it. This additional consumption not only caused a larger expenditu re in 
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coal, but increased the expenses in every other direction at the station, as we 
required a larger number of men to handle the extra quantity consumed, as 
well in cleaning the larger number of boilers required, and the extra 
repairs in maintaining the same ; but even with this Increased expenditure 
I am glad to inform you that we have been able to reduce the cost per 
unit. We find that the competition for the supply of electric light 
grows keener every year. Our largest district is in the pari south of 
the Thames. In that district we have to compete with gas, yet in 
spite of this we have nearly doubied the number of our customers 
in that district during the past year. Although we are entitled under 
our Act to charge 8d. per unit, the average price that we have received 

the year has only been 44d 44d. per unit this being about equal to 
gas at 2 6d. per 1,000 cubic feet. reduction, however, has 


resulted in a large increase of customérs in the parishes on 
the south side, as well as an increased profit, and has, therefore 
been quite justified. While we аге purveyors of light I pu d 


ought also to mention that we are also willing purveyers of en 
may be used for traction purposes; and if customers wish 

quite ready to attend to 2 

or 


wi 
a supply of energy we shall be 
wante. At present we have supplied light, as you know, but energy 


the purposes of traction work is also within our province, and the 
extent of ground which is your property st De us Mya which I wis 
some of you at your leisure would visit— ftord ample room for 


extending the premises for the purposes I lm referred to. I desire 
to mention that, because we shall be very ready to deal with persons 
who may require en for traction purpose You will see that the 
Board have relinquished half of their fees. e present Board have agreed 
to do this until such time asa dividend is paid on the ordinary shares. The 
net revenue account and the balance sheet call for no commente, I think you 
will agree that the balance-sheet now presents a very saticfactory ap 
ance, as every item of a doubtful nature has been eliminated from it. at 
is my story to you, gentlemen, and it is perfectly accurate, and I hope, is 
as satisfactory to you as it ів to me. I have now to move 
** That the Report and accounts be received and adopted, and that a divi- 
dend at the rate of 6 per cent. per annum for the Mo eal ‘ending December 
$1, 1898, as recommended therein, be deslared and pa the Srd inst., and 
that the balance of £8,275 9s. 7d. be carried forward.” 
Mr. ROGER DE QUINCÉ QUINCEY seconded the motion. 
Mr. CHARLES POND pointed out with regard to the installation of 
motors driven electrically that the initial outlay was the stumbling block, 
and in this respect the gas iae) үкен had a decided advantage over the 
electricity supply companies. About 18 months ago, a Bill was ed 
through Parliament for a deep-level electric railway from the Mansion 
Howse to Earl's Court, and it seemed to him that they were looking in the 
Wast End of London for what this Company had at Deptford machinery 
which would provide all that could possibly be wanted in connection 
with power for that railway. This machinery, he understood, was 
idle for many hours a day. All opposition has now been withdrawn 
to the deep-level railway referred to, and he thought that this would 
give a prospect of utilising all the spare power of their machinery. 
He expressed his satisfaction at the progress made in the Com- 
my's affairs. With 50 years experience he never remembered an 
Instance of such a resuscitation as that afforded by their own Com 
Four years ago they were £16,000 in arrear with their debenture interest, 
and had debts amounting to £100, 000. The smaller shareholders were cer- 
tainly under a great debt of gratitude to the management, because they did 
not avail themselves of reconstruction. If such a course had been pursued 
the shareholders would only have received a very few shillings for their 
shares. The receivership had resulted in such a properous state of things 
гоша ue about that the Ordinary shareholders were in sight of a 
viden 
The CHAIRMAN replied, that what Mr. Pond had referred to as to the 
utilisation of their machinery for supplying power had been under the 
consideration of the Board. 
The report and accounts were then unanimously adopted. 
Mr. HENDERSON proposed the re-election of Lord Wantage as a 
Director of the Company. It was, he said, largely owing to his lordship's 
action, when the Company was in dire straita, that the Company was in 
its t prosperous condition. He had ventured to predict at the last 
meeting that this half-year the full dividend would be paid. This had 
been verified, and there was a considerable balance forward. 
The motion was seconded by Mr. QUINCEY, who strongly supported 
Mr. Henderson's views as to the thanks due to Lord Wan tage for his 
action in connection with the Company. 
The motion was carried unanimously. 
The CHAIRMAN, in acknowledging his re-election, said that there was 
no doubt the shareholders did a very wise thing two or tbree years ago 
when the Compeny was emerging from ite difficulties in requiring that 
the debenture holder in possession should carry on the Company for 
another year. He readily acquiesced, and they had the advantage of the 
entire devotion to the work of Mr. Stewart Bain, whose attention, ability 
and assiduity put the Company in that one year on the firm basis on which 
it now stood. 
The auditors were then reappointed, and a cordial vote of thanks to the 
ee and Directors having been unanimously carried, the preceedings 


Imperial Tramways Co. (Limited). 


The general meeting of this Company was held on Wednesday, at Bristol. 
The Chairman (Mr. George White), in moving the adoption of the report 
and accounts, said that the Lendon United Tramways had obtained 
power to employ electric traction on eight miles of their existing system, 
and, in addition, had authority to build another 13 miles of electric tram- 

way route. The London United report explained the position of the new 


pass 
р 
pany. 
meeting 
preside 


works and the already made, and he hoped that in about twelve 
months hence the whole electric system of tramways would be in 
operation. In addition, powers were being sought to extend the lines 
from Brentford, through Twickenham, Teddington, and Hampton Wick, 
to Hampton Court. If the Light Railway Commissioners 

necessary powers they would have a route length of about 35 
miles of electric lines in the attractive suburbs of West London. 
The line to Hounslow, and also that to Uxbridge Town vid Hanwell and 
Southall, would prove of t convenience to the public, and would add to 
the dividend-earning capacity of the Company, and the Imperial Com 
ah perticipate as 8 olders in the additional profit thus earn 
The Acton Urban Council last week requested them to tender for the 
supply of electricity for lighting their district. Turning to the Middles- 
ашы, , Stockton and Thornaby electric tramways system, he said the lines 

were opened for public traffic on Ju у 16 last, and nearly four millions 

of passengers were carried, and £21,092 earned up to December 31st, 
In the first half-year they managed to earn a net 7 per cent. upon their 
outlay. At the жй нуы of the local authorities they were pro- 
moting about six miles of extensions of their electric tramways under 
the Light Railways Act. They hoped to obtain the necessary powers 
within the next few months, ым would lose no time in building the lines. 
If the local authorities continued to show the ваше businesslike spirit 
in dealing with them he could promise them no lack of enterprise on their 
part (hear, hear). In his opinion, it was vastly more important to a Cor- 
poration to secure the development of their territory, and the consequent 
increase in the ratable value of their town, than, as is often done, to inter- 
vene conditions of such an irritating. character as to stifle a tramw 
company’s enterprise almost before it is born. The Darlington Council 
had approached them to see if something could not be done to put 
Darlington on a similar footing to Stockton and Middlesbro’. The Council 
had approved their proposal to apply to the Light Railway Com- 
missioners for the requisite authority to lay down a system of 
about eight miles of electric lines in and around Darlington. He 
would conclude by ex the obligations they were under to their 
Managing Director and Engineer, Mr. Clifton Robinson, to whose inde- | 
fatigable energy and masterful grasp of the thousand and one details con- 
nected with the management of their various undertekings the succeas of 
the Company was largely attributable. The report was adopted, and 
dividends on the Preference shares at 6 per cent. per annum, and on the 
Ordinary shares at 74 per cent. per annum, for the half-year ended Dec. 31 
last, were declared. 

A special meeting was afterwards held when a draft Order which is 
being promoted by the Company before the Light Railway Commissioners, 
for the construction of light railways in the counties of Durham and York, 
was approved. The Chairman announced that in the future interim divi- 
dends е be paid and the meetings of the Company would be held 
annually, 


Notting Hill Electric Lighting Co. (Limited), 


The twelfth ordinary general meeting of this Company was held on 
Wednesday, at the office of the Company, 140, High-street, Notting Hill 
Gate, Sir WILLIAM Свооквв, F.R.S. (Chairman) presiding. 

‘The SECRETARY (Mr. KR. G. Rawkins) read the notice convening the 


The CHAIRMAN said: Gentlemen, once more I have the pleasure to 
at your annual general meeting, and present you with our report 
and accounts, О? сетор have no doubt received copies, во I presume you 
will allow them to be taken as read. They show the continued and increas- 
ing prosperity of the Company. As usual, I propose to go through the 
accounts seriatim, as there may be a few items on which you may like 
further information. The share capital account (No. 1) has undergone no 
change since last year, the whole of the t share capital having been 
issued and paid. The loan account (No. 2) shows that £51,000 of first Mortgage 
Debentures have been issued, of which £26,000 have been paid, bri 

the total shareand loan capital received to £126, 000, and an additional £5, 

has been paid up since the close of the year, leaving £19,000 for future use. 
Tenders invited in October for the last issue of debentures, and the whole of 
the £10,000 issued was allotted at a little over £105 per cent., which is some- 
what lower than the last year’s price of £107. 10. 1 No doubt the reason 
for this was the unsettled state of financial circles at the time of issue, 
No. 3 is the general capital account, showing clearly the amount of capital 
received and expended, and giving the different items on which the money 
has been spent. The total capital received amounts to £126,000, and the 
expenditure to £128,003. 19e. 4d., or £2,005. 19s. 4d. more than the capital 
receipts. The largest item on the expenditure side is as usual for new 
mains; with regard to this item І may say that, in view of poesible competi- 
tion, the Directors felt justified in abandoning their usual policy of extending 
only to streets where a good return on the capital was practically assured, 
and extensions have been made in many streets, including the compulsory 
ones scheduled in our new Provisional Order, where the revenue derived an 
amount at present sufficient to pay interest on the amount of capital bor- 
rowed for the purpose of carrying out the work. Mains have been run in 
order to resist any opposing Provisional Order, and where any demand for 
current has arisen the streets have been wired immediately. Nevertheless 
our gross revenue is over 10 per cent. on the capital expenditure of 
£128,000 and we consider this rate amply justifies any extension, 
leaving future developments to bring us increased profits. The item 
of 571. 11s 8d. for new machinery includes the cost of a new 
boiler, engine and dynamo, which practically fill the whole of the avail. 
able space at these works; we must erect another station to cope 
with the increasing demand for electricity. The item of £4,060. 16s. 7d. 
for buildings i is principally the cost of the freehold of the building i in which 
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we are holding this meeting ; it was purchased at the almost unanimous 
wish of the shareholders at the last meeting, in consequence of the old 
offices being required for instruments and light machinery. This gives 
us a frontage on the main thoroughfare from which we expect to derive 
considerable benefit in the future, as it brings us into closer touch 
with the inhabitants of the district and greatly facilitates access to 
our offices. In consequence of this we receive a much larger number 
of inquiries from householders in the district, and this generally leads 
to their adopting the electric light. Since the erection of the Coronet 
Theatre, nearly opposite, lighted by the Company, this street is the most 
im nt in our district, and naturally these offices are a good adver- 
tisement. £1,524. 158. has been paid for new meters; a large outlay on 
this item is always a matter for congratulation, as meters are only purchased 
as required by new customers. The only other item on the expenditure 
aide I need refer to is the last, “ Cost of Kensington and Notting Hill Bill, 
£65." This represents a part of the cost of the joint Bill promoted by the 
two Companies, to which I will refer again presently. You will gather 
from the credit side of this account that the sum of £16,000 was received 
during the year on the issue of debentures, but this sum does not include 
the premiums, which amounted to £1,508 13s. 9d. Of this amount, £334 
has been credited to the depreciation, reserve and renewal fund, and the 
remainder, amounting to £975, has been written off the prelimi expenses, 
bringing that item down to £1,000 ; it originally stood at £5,205. No. 4 
is the revenue account, and dealing with the debit side of it first, I 
may eay that the expenses have increased in one or two cases over the cor- 
. responding period of the previous year. The cost of coal naturally increases 


with a larger output, but there has been an exceptional increase in this. 


item over last year owing to the Welsh coal strike. The cost of renewals to 
the accumulators is considerably increased, and amounts to £490, but the 
Directors thought it advisable to charge the whole of this to revenue account 
rather than take it out of the renewal fund. In fact, the whole of the 
buildings, plant and machinery has been maintained in an efficient state of 
repair entirely out of revenue account. There is also an item on this side 
of the account of £119 for law costs. These have been incurred in opposing 
applications to Parliament for powers which might have been competitive ; 
and, further, the Company joined with several others in opposing the Mary- 
lebone and Bermondsey Vestries’ application for powers to compete with 
the electric lighting companies already supplying current in their 
parishes. It was considered most advisable to give uncompromising 
opposition to these applications, as had Parliament granted the 
Orders it would have created a precedent enabling the local authorities 
to supply electricity in competition with companies to which they had 
practically given a lease, and it was on the moral understanding that 
no competition would be allowed that many shareholders were originally 
induced to invest their money in electric lighting undertakings. I am 
glad to say the Bills were thrown out by the Parliamentary Committee. 
Passing over to the credit side of this account it will be noticed that the 
receipts have increased over those of the previous year by nearly £2,000, 
and had it been possible to avoid a reduction in the price per unit, your 
Directors might now be in a position to recommend you to declare a much 
larger dividend. The pressure brought to bear by the local authority and 
the possibility of competition has made it necessary to keep the charge for 
current as low as possible, and the meter rents have also been reduced 50 
per cent. It waa not, however, so much the reduction in the price per unit 
which accounts for the small increase in the output as compared with 
the large increase in the number of customers. It is practically attri- 
butable to exceptionable circumstances : a very light season and an entire 
absence of the usual November fogs, combined with the fact that the con- 
tractor’s account for current on the local electric railway was £650 
less than in the previous year, mainly accounts for the comparatively 
small output. The profit on the year's working was £7,251, about 
£400 in excess of the previous year. The result is certainly not so 
good as your Directors expected, and is accounted for by the facts 
F have just mentioned. I may here add that I consider we are main- 
taining a much sounder position by reducing our charges, and we hope 
to derive considerable benefit from this policy in future by largely 
increasing the number of our customers and the quantity of current sold. 
Net revenue account, No. 5, follows, and you will gather from this that 
£825 has been set aside to the depreciation, renewal and reserve fund 
account, bringing that account to £4,500, after adding a portion of the 
premiums received from the issue of debentures. No.7 account is the 
general balance sheet, which gives a summary of the state of affairs of the 
Company, and the certificate of the auditors certifying the correctness of 
the accounts will be found at the end. 

Although the increase in the profit on the revenue account is small the 
number of houses and lamps connected during the last year created a record 
compared with any previous year of the Company's existence. Many of 
these, however, were not connected until late in the year, but we shall 
feel the full benefit of the increase during the current 12 months. 
Looking back for à moment before looking forward, I may remind you that 
we have had an exceptionally light season and the output during the summer 
months was no larger than the corresponding period of the previous year, 
although our customers had considerably increased. 1 had hoped that the 
founders would receive a dividend on this occasion. The result, unfortu- 
nately, made it impossible, but I hope, at our next annual meeting, I shall 
be able to propose the declaration of a good dividend on this class of shares, 
and this will necessarily mean a higher dividend for both Ordinary and 
Preference shares. Half the balance remaining after paying the full 6 per 
cent. dividend, belongs to the founders, and has been carried to a 
* Founders' Shares Undivided Profit Account." You see by this office that 
the Company is now in a good position in the district ; mains are being 
extended in all directions, and new customers are being rapidly connected, 
so that the present outlook is most promising. More than two-thirds 
of our customers are already being supplied at the higher pressure of 200 
volts, and as soon as they are all converted the saving in the cost of dis- 


tribution will be very considerable and will allow us to connect a much 
larger number of customers to the present mains. I now beg formally to 


move 


“That the Directors’ report and accounts to Dec. 31, 1898, presented to 
this meeting be adopted, and that a dividend at the rate of 6 per cent. per 
annum less income tax on the Ordinary shares be and is hereby declared, 
payable forthwith.” | | 

Мт. JAMES THOMAS JERVIS seconded the resolution. | 

Mr. DAUBENEY said he did not quite understand the Chairman's 
remark to the effect that something had been put to the credit of the 
founders' shareholders. | 

The CHAIRMAN : Last jc there was a trifle over the amount required 
to pay 6 per cent.—some £13—and this year the amount over 6 per cent. 
is £20. That makes together £33, which is placed to the account of the 
founders. I am told it is a little more—£37. When we give a dividend to 
the ee this will be included, but it is too trifling to distribute at 
present. | 

Mr. DAUBENEY remarked that he noticed а sum of £825 had been set 
aside for depreciation reserve. Speaking for three or four founders’ 
shareholders besides himself, he thought that half of that sum should have 
been ear-marked and set aside for the founders. The articles plainly 
said that all that was available after paying 6 per cent. on the Ordinary 
shares should be divided between the two classes of shareholders. That 
was on page 11 of the articles. | 

Mr. ARTHUR ELLIS FRANKLIN (a Director) said the question was 
one of legal right, and the board had endeavoured to act on the advice 
that they had received as to the interpretation of the articles. Having 
read the article referred to, he said that he took it that, in passing the 

revious account, the shareholders had recognised the principle that the 
rectors had laid down of putting aside 1 per cent of capital ex- 
penditure every year to depreciation reserve, that was to say, not a 
reserve to meet depreciation in the license, but in order to provide against 
any sudden damage or injury to their property. They had about £4,000 
or £5,000 set aside in case a boiler bursted or any other accident occurred. 

Mr. FOX (Messrs. Fox, Sissons and Co., auditors) stated that, instead of - 
writing anything for depreciation definitely off the machinery, the reserve 
which had been referred to had been created. The auditors could not pass 
the accounts unless some reasonable allowance was made in them for 
depreciation. . 

. METCALFE (solicitor), said it was clear that the Directors 
had the power to carry part of the profits to the depreciation account, The 
founders rights only came into operation in a year in which the profits of 
the Company exceeded a certain amount, and wheu they came to consider 
the profits available for distribution, it was clear, under article 99, that only 
those profite were, in the words of article 5, available for dividend which, 
in the opinion of the Board, remained after an adequate sum had been set 
aside for the purpose of a depreciation account. Therefore, until the 
Directors had made, if they came to the conclusion that it was their duty 
to do so, such appropriation to the reserve fund there were no profits 
available for dividend, and until profita were available for dividend, it was 
quite clear that the rights of the founders did not begin. 

Mr. BALDWIN asked if the Directors intended to further reduce the 
price of the current. The Metropolitan Company had done so, and the 
consequence was that they paid a lower dividend —5 per cent. instead of 
6 per cent. If thesame should happen in this Company; the founders 
would be still further off getting any share of the profits. 

The CHAIRMAN : Itis proposed to reduce the price to those who take it 
from the 200-volt circuit from 6d, to 5d. 

The resolution was then agreed to unanimously. 

Sir William Crookes, F.R.S.,and Mr. A. Howden were re-elected Directors, 
and the auditors were re-appointed. 

Àn extraordinary meeting was then held to confirm the resolution passed 
on February 2nd, approving the Kensington and Notting Hill Electric 
Lighting Bill. 

À motion was duly carried approving the Bill and the proceediugs 
terminated with & vote of thanks to the Chairman. 


Telegraph Construction and Maintenance Co. (Limited). 


The thirty-fifth ordinary general meetiag of the members of this Com- 
pany was held at the offices, 38, Old Broad-s'reet, on Tuesday, under the 
presidency of Sir Ковент G. W. HERBERT, G. C. B. 

The MANAGING DIRECTOR (Mr. William Shuter) having read the 
notice convening the meeting, and the minutes of the last meeting, 

The CHAIRMAN said : I conclude, gentlemen, that, as usual, it will be 
your pleasure that the report be taken as read, and I will proceed to move 
its adoption, making a few running comments on its several clauses, The 
Directors welcome with pleasure the opportunity afforded by this, our 
annual general meeting, of meeting face to face with the proprietors, 
because they are hopeful that you will consider the account, which they 
have to render of their stewardship for the past year, a satisfactory 
one. I will give you some comparative figures showing the differences 
between the chief heads of the accounts for 1898 and for 1897. 
The accounts this year show £71,593 net profits, against £61,151 
in the previous year, and to this we add £33,841 brought down 
from last year, against £39,900 in the previous year, making a total 
of £105,155, against £101,071 for the year 1897. Having deducted the 
interim dividend of 5 per cent. there remains £83,025 to be dealt with 
against £78,660 in the previous year. We propose, aa you have seen, to 
distribute the same dividend as last year—that is to say, a further 10 per 
cent. in addition to the 5 per cent. distributed in the middle of last year, 
and we shall have £38,205 to carry forward against £33,541 in the previous 
year. That is not quite so much as we should like to carry forward—it is, 
in fact, still a smaller sum than has been carried forward in most of the 
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"recent preceding years ; but, having regard to the present condition of the 
Company, we hope that it will place us in a good position when this meet- 
ing recurs next year. We tell you that the Company's works have been 

y employed in the manufacture of submarine telegraph cables and 

insulated land lines, and that our steamships also have been actively 
employed in the laying and repairing of cables in various parts of the 
world. That brings us to the important addition which we have 
made to our fleet in the steamship “Anglia,” as to which reference 
was made at our half-yearly meeting. She is, as. you see in the 
report, a very fine vessel of 6,514 tone, and the largest telegraph 
steamer afloat. In building her it has been the object of the Com- 
pany to provide itself with a thoroughly efficient steamer, capable of 
carrying the longest lengths of cable that may have to be laid in any part 
of the world. Up to the present time, when a great length of cable has 
been laid, it has been necessary to employ two or more ships, but this fine 
vessel can carry out а very large job without any tender or assistance. 
She has the best machinery—triple-expansion engines, high-pressure 
boilera, and everything to give her the greatest efficiency and economy 
with good speed. ‘She has now returned from а very succesaful trip as far 
‘as Alexandria, laying the cable from Gibraltar to Malta and Alexandria. 
She came back with a speed of over 11 knots without any pressure at all, 
and without the smallest hitch in connection with her machinery or any 
part of her works. We аге extremely satisfied, therefore, for having got 
Buch a very fine ship for our purpose at a very moderate sum. We are, 
therefore, by possessing this economical and effective ship, naturally 
in а position to carry out works with ter promptitude and at a lower 
cost than we could before, or, indeed, than it is likely any other people will 
be able to rival us in. The factories at Wharf-road and at Greenwich and 
the steamships forming our fleet are in a thoroughly efficient condition. 
We have made considerable improvements at Wharf-road, which 
enable us to carry out our work more efficiently than we could 
do before; and at Greenwich also we have in hand, and are about 
to go on with, the ordinary considerable repairs and renovations which 
great works of the kind must, of course, require from time to time. The 
debentures of the Company, £150,000, we have been able to renew at 
1 per cent. le-s—4 per cent. instead of 5 per cent. That is a little saving 
of £1,500 a year to the Company, which will come very usefully into our 
account. We next proceed to tell you that we are proposing to establish 
а pension fund for the benefit of the staff, and you will see in the accounts 
that we put down £5,000 to the debit of profit and loss as a nucleus for 
starting the fund. It is very desirable, as I аш sure you will all agree, 
that we, like other great companies, should make provision for the staff 
which we employ. Our staff bas been a very excellent one, and has 
always given us the highest satisfaction, and we should be very sorry 
to see any of them leave our employment to go to a company where 
security for them in their old age was provided which we did 
not do. This is not proposed as an annual eum of £5,000. 
Possibly, hereafter, when we are in good funds, there may be a proposal 
made to you to make a further donation to this fund, but it is 
desirable to place the fund on a footing, by the annual contri- 
butions of the staff, which will make’ it self-supporting. This 
bonus will tend to diminish the annual contributions from the 
staff, and it will be reduced  rateably according to what they 
contribute. Iam unable to unfold the scheme to you—it is in the hands 
of actuaries—but although we are a small company in point of the number 
of pensionable people we employ, we feel sure that we can organize а very 
satisfactory fund, which will be accepted very gratefully by our employés. 
The retiring directors are Admiral Sir Anthony H. Hoskins and Mr. Coliu 
F. Campbell, who, I need not tell you, have both been very zealous in their 
attention to the interests of the Company, and who will offer themselves 
for re-election. Auditors have also to be appointed. I do not think I 
need detain you further, but if any gentleman in the room has any 
question to put we shall be glad to reply to it to the beat of our ability. 

Admiral Sir A. H. HOSKINS, G.C.B., seconded the resolution. 

Mr. CROFT said he felt sure that the shareholders, present and absent, 
would be very gratified at the highly satisfactory report which had been 
presented to them, and the statement which had been made by the Chairman. 
He was sure that no better proof could be given of the prosperity of the 
Company than the fact that they had been able to renew the debentures 
at a smaller rate of interest than formerly. There were only one or two 
points on which he desired to ask information. He wished, in the firat 
place, on his own behalf and on behalf of the shareholders, to express their 
great gratification that the Directors had established a pension fund for 
the benefit of the staff. He had been а shareholder in the Company for 
many years, and had always wondered why no such fund had been 
established. He was very glad to see Sir Robert Herbert’s chairmanship 
signalized by the establishment of the fund, which he hoped that the 
Board would be able to carry through in a very satisfactory way. It was 
not stated whether it was intended for the benefit of the staff only, and 
he desired to know whether they meant it for the whole of the persons in 
the Company's employ. In connection with this point he might 
ask about the operation of the Workmen’s Compensation Act, which, 
as they all knew, had affected all large manufacturing industries ; 
and he would be glad to know if the Company had taken any steps 
with respect to this matter similar to those taken in the case of 
other large concerns. With reference to the expenses, although the matter 
was not referred to in the report, he presumed that they had suffered in 
common with other large companies who depended to a certain extent on 
coal from the increased price which had had to be paid for that article. He 
noticed the other day in the report of à meeting of what he supposed he 
might call a rival telegraph manufacturing company, that the chairman 


referred to the very high price which had had to be paid for the raw material 


of which electric submarine cablea were composed. He did not wish the 
Chairman to enter into any details which he might not think it advisable 
£o refer to; but, generally, he assumed they might take it that the 
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Compeny had suffered both from the increased price of coal and the raw 
material of which their cables were composed. 

General TREVOR thought it might be disappointing to some that when 
288, O00 had to be dealt with, only £44,800 was spent in dividend owing to 
а considerably larger sum being carried forward — £5,000 more than last 
year, and this in a year which they commenced with a profit of £1,500 arising 
from the reduction of interest on the debentures. They really carried for- 
ward £39,705. If an extra dividend of only 24 per cent. had been granted 
there would still have remained £28,500 to carry forward ; but he supposed 
that the Directors did not consider that this would be sufficient for their 
purpose, and they were the best judges in the matter. They had also a 
reserve fund of £50,000, which, of course, represented the accumulation of 
undivided profits. He did not know whether this sum was employed in 
their business, or whether it was invested in gilt-edged securities. For in- 
formation on this point he had turned to the auditors’ certificate, which 
stated : “ We have also inspected the several securities held by the Com- 
pany.” That, however, might mean that the auditors had only inspected 
the gilt-edged securities in which this £50,000 was invested, if it was so 
invested, but they gave no information on the point. The Chairman was 
personally aware, being interested in another company in which he (the 
speaker) was a shareholder, that the way in which that company’s reserve 
fund—he alluded to the Union Bank of Australia—was invested was always 
shown in the balance-sheet. 

The CHAIRMAN, in reply, said : With respect to the first question that 
was asked—whether the pension fund is proposed to be made applicable 
to others than the staff—it is not at present in the purview of the 
scheme that it should extend to the mechanics and operatives at the 
works. Their position is a different one from those of the staff; 
they are, in fact, better treated relatively to their requirements than the 
staff. Moreover, as I am reminded, they come to us and go from ua very 
much ; they do not—like the staff of the office—make it their business to 
stop with us always. We take them on—a great many of them — according 
to the work we lave to do. As to coal, we bave had to pay more for it 
this year than in previous yeara, of course; and with reference to materials, 
no doubt their cost has been greater. It is well known to have been so 
al over the world. We have, therefore, been under the necessity of 
raising the prices somewhat of the manufactured work we supply. As the 
Company has always endeavoured to maintain agood large stock of materials, 
it is not so much affected by a temporary alteration of prices as if we had 
less well provided for our requirements a year or two in advance. I have 
been asked why, under the circumstances, a larger dividend has not been 
thought desirable, and why the carry forward ів, in the opinion of the 
Directors, no greater than it should be. The £1,500 which will be saved 
in the debenture interest will, of course, come in to our benefit in the 
course of next year; but that, added to the amount we carry forward, is— 
as I eaid in my opening remarks—not an aggregate sum such ав we should 
like to see carried forward. The amount carried forward in previous years 
has been £50,000, £60,000, &c. ; and the uncertainty of our getting con- 
siderable orders is such that, with our great desire to maintain a steady 
dividend—not to have a slight increase one year, followed, perhaps, by a 
much greater fall next year, and making our stocks of a speculative 
character—we think it best to carry forward all we can within reasonable 
bounds. As to the auditors’ certificate, it is the old form which we have 
adopted for many years. The reserve of £50,056. 12s. 6d. is an accumu- 
lation of interest that arose a good many years ago, and has always been 
left there ; but, under our Articles of Association, the reserve fund must 
be maintained at £50,000, and if we took anything out of it we should 
have to put it back again. 

- Gen. TREVOR: Ів it invested, sir ? 

The CHAIRMAN : I beg your pardon ; it is not employed in the busi- 
ness at all, but is invested in securities of the highest class. In fact, this 
£50,000 is in Consols. 

The report and accounts were then adopted, and a dividend of 24s. per 
share (in addition to the 12s. per share, interest or interim dividend paid 
to June 50, 1898) was declared, free of income tax. 

The retiring directors were re-elected, and the retiring auditors re- 
appointed, and a cordial vote of thanks to the Chairman, Directors, and 
ataff, for the able manuer in which the business of the Company had been 
carried on during the past year, was unanimously approved, and the pro- 
ceedings terminated. 


W. T. Henley's Telegraph Works Co. (Limited). 


The twentieth ordinary general meeting was held last Friday at the 
Cannon-street Hotel, Mr. SypNEY GEDGE, M.P., in the chair. 

The SECRETARY (Mr. A. E. Salmon) read the notice convening the 
meeting, and the report of the Directors was taken aa read. 

The CHAIRMAN : Gentlemen, my task is a very pleasant and easy one. 
I have to put before you this res. lution :— 

“That the report and the balance shect now presented to the mecting be and 
hereby are received und adopted.” 
I do not think that you will have any difficulty in accepting that resolu- 
tion, and carrying it unanimously ; but we who present the report to you 
are open to criticism, and although we gratify you, I hope, with a dividend 
and bonus amounting to 2 per cent. more than we paid last year—and, 
therefore, necessarily more than we have ever paid you before—we shall 
be very happy to accept any judicious criticisms you may kindly offer, 
especially if they lead to an improvement iu our business, which 
may enable us to go on further in another year. There is very little, 
indeed, to remark upon in the report, because it is—I will not say rosy, but 
I think highly satisfactory. The Company has made steady progress. I 
am not going to take you many years back, but I thought it worth while 
to go back to the year 1895, and to trace the progress we have made in the 
Company in those four yeara from 1895 to 1898. I find that our share 
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capital has been increased by 27 per cent., and that the value of our free- 
hold Jand, buildings, machinery and plant has also increased by 27 B rg 
cent. ; and you will see that, while the Ordinary share capital is £150,000 ; 
itis represented by freehold land, buildings, machinery and plant of the 
value of £150,809, so that there is ample property to represent the Ordi- 
nary share capital, merely looking at the freehold and fixtures alone. The 
stock-in-trade has very largely increased ; it has increased by 166 per 
cent. in that time. Probably, you may think that a very large item. You 
see that £116,082 is the value of our stock-in-trade. Now, do not let any 
member suppose that that means just а lot of old stock-in-trade brought 
forward at full value, and making a very pleasant item in the balance-sheet, 
but which, if it had to be turned into cash, would not realise the amount. 
What it consists of is this: There is less than 4 per cent. of it which 
is what may be called old stock, and that has been written down every 
year lower and lower. We, therefore, have no doubt that that 4 per-cent., 
representing a sum a little above £4,000, is by no means an over valuation 
of tbat stock. The rest consists very largely of expenditure on orders in hand. 
You probably know that in this Company we never put down anything in our 
accounts in the shape of anticipated profit, or, in fact, earned profit on an 
order in course of manufacture. If we had done three-fourths of an order, 
we should only put down three-fourtbs of the cost, but we should not put 
down three-fourths of the profit, though it had been really earned. The 
stock-in-trade also consists of a considerable quantity of raw material, 
such as copper, gutta percha, and so forth, which have been bought as raw 
material for use in our trade. These are valued in this way: We look at 
two things—what we have paid and what the market price is, and the 
auditors look after us pretty carefully in order to ascertain the market 
price and to see that we are not 5 We put down whichever is 
the lower amount - that is, if these things have risen in value since they 
were bought we put down what we paid for them, while, if they have fallen 
in value, we put down the market price. We are, therefore, very careful 
indeed not to make an over-estimate. Then a very considerable amount 
of this sum represents stock-in-trade for which there is à current demand, 
which has to be met immediately. We used in the old days, when we had 
not sufficient capital, to lose good orders because we could not supply 
the articles that were wanted until we had made them. We now keep 
a large stock—sufficient, but not more than sufficient—of articles of 
that kind to meet orders directly we get them. Then, as to orders 
and contracts, I am glad to tell you that we are this present year still 
continuing our progress with respect to these important matters. 
The orders up to this day are just 28 per cent. in value more than they 
were at this day last year, notwithstanding the fact that last year we 
received a very considerable order, amounting to about one-third of the 
whole, in the very week before the meeting. It was one very large order. 
This last year, bowever, we have not had the luck to get such an order. 
But, as a rule, large orders do not pay in proportion so good a profit as 
smaller orders. Little fish are very sweet, and I am glad to say that we 
have had very good orders, but they have been mostly made up of little 
fish. We have had very good orders, bui they have been mostly running 
only to a few thousands, and they have been profitable orders. Look- 
ing to the other side of the account, I see that the first thing I have to 
point out is this—that we got £20,000 as a premium on the 2,500 Ordinary 
shares which we issued in 1898. You may remember that this time last 
year I told you that we bad been able to put out the previous 2,500 shares, 
or £25,000, among the shareholders at a premium of £6 each—£16 for 
the £10 share—which brought in £15,000; which was then added to the 
reserve account. I told you at that meeting that we should be putting 
out the rest of the shares, and I said that you could not expect to get them 
so cheaply as you got the others; but I also said that we should sell them 
to the shareholders at a price that would pay them well, while at the same 
time a good price for the Company. They were offered at £18 and 
subscribed for at £18 ; and, therefore, £20,000 was made in the way of 
profit, as against £15,000 the year before on a similar issue; and that 
£.J,000 has also been put to the reserve. We are also adding to it the 
ordinary £7,500, which, for the last three years, we have added to our 
reserve aecount, which now stands at the highly respectable figure of 
£62,500. Iam glad to say that those new shares were put out without a 
single sixpeuce being paid to anyone by way of bonus or commission for 
placing them. They were taken up by the shareholders without any 
expense at all, and that is а point which should be particularly observed at 
a time when so much is being said about large commissions being improperly 
paid by directors of companies to get out their capital. The next item is 
the reserve under the cable repairing contract with respect to the Bahamas 
and Florida cable ; the amount there is £5,552. That is increased auto- 
matically, as you know, by the subsidy which is paid to the repair fund by the 
Government of Bahamas, which, with the accumulated dividends, less any- 
thing spent in repairs, is invested half-yearly. Up to the present time on the 
cable, as cable, not a shilling has been laid out in the way of repair. The cable 
was laid in 1892, or seven years since,and altogether less than £30 has had to 
be spent on slight repairs to the cable huts and poles on shore ; but,as I have 
said, the cable itself has not required a shilling to be laid out onit. I believe 
that I am right also in saying that the cable, which was laid the year before 
between Halifax and Bermuda—although that is not in our hands, and we 
are not answerable for repairs—has not required any expenditure, showing 
that our under-water work is exceedingly good. This time next year, 
unless any amount should be required to be spent on repairs, the insurance 
fund will amount to more than £6,000, and then under a provision in the 
contract to that effect, which we made with the Government of Bahamas 
for a subsidy, only half of it will be added to the fund and the rest will 
be paid direct into our pockets, and that will continue until, by expendi- 
ture on repairs, the amount is reduced —і it is reduced - to below £6,000. 
The next item I have to notice is this—that the net profits have risen by 
45 per cent. since 1895, and the dividends and bonus have risen gradually 
from 8 per cent. to 14 per cent.—8 per cent., 10 per cent., 12 per cent., 
and 14 per cent. I am going to ask you to adopt the recommendation of the 


Directors to pay a dividend of 12 per cent, on the Ordinary shares and a 
bonus of 2 per сеп. per annum. You may say: Why not make the 
dividend 14 per cent. at once—why make two bites of a cherry! Well, the 
reason is this: We consulted our brokers and other City people, and they 
say that while they think it perfectly right—and we think it right—that 
the shareholders should get the benefit of the very good business we did 
last year ; yet, on the other hand, it is not certain, or it may not ibe 
possible, that we shall be able always to keep upa dividend of 14 per 
cent. If we go Оп as we are now, I shall hope to see a larger bonus than 
2 per cent. over and above 12 per cent. We think that we «hall always 
pay 12 per cent., and I hope that we shall never go below that rate, but 
we thought it better to pay a steady dividend of 12 per cent. and a bonus, 
because if we should not have such good business in a future year it 
would excite less remark if we did this than if we paid a dividend 
of 14 per cent., and it were afterwerds to drop. It is the same 
thing all round, but on the Stock Exchange I hear that there is a 
good deal of sentiment, and they think more of а company that 
pays 12 per cent. and a bonus thah of a company which has paid 14 
per cent, and afterwards drops to 12 per cent. With respect to 
the steady increase of our business, there has been a great deal of talk 
about the payment of illicit commissions, and the Lord Chief Justice of 
England has been making severe comments on euch commissions. Iam 
happy to tell you that no illicit commission to the extent of a shilling has 
been paid by your Board to obtain contracts. We give proper com- 
missions to our own agents, who, acting under our ordera, represent us 
abroad and in the Colonies, and obtain business for us, but not a single 
shilling is ever paid by us to anyone who is an agent of anyone with whom 
we deal. Ours is all honest business. There is only one other matter for 
me to mention, with respect to the new works. On a recent visit to them 
I found—what I knew before—that the new offices and buildings are not 
yet completed. They have been very much delayed by the default of one 
manufacturer in not sending us material that was necessary for the works ; 
but they are going on surely, if slowly. They will be very convenient, and 
as you pass them on the Thames you will see that they are very handsome 
works, which will do us credit, and the attention of all passers-by will be 
called to them. I may say that they are very substantial works. They 
are built on piles, and will be very expensive, but they are good. The 
contractors promise that they shall be completed, and I hope that they 
will be completed, so that they may be opened in July ; and the Directors 
would like an expression from the shareholders as to whether we ought to 
celebrate the opening of these handsome new offices and warehouses at the 
works by something in the shape of a banquet, to which people in the 
commercial world and in the Government might, perhaps, be invited. 
We are disposed to think that it would be a very fair and proper occasion 
for the expenditure of a moderate sum, but we should very much like to 
hear your opinion as to whether you think anything of that kind is desirable. 
The principal shareholders would be invited ; and we should be very glad 
to see the gentlemen who attend these meetings for the dry purpose of 
taking down notes of my speeches, and other speeches, present. If the 
suggestion is agreeable I think we might very well bave an opening cere- 
mony of that pleasant description. These are not all the works that we 
have to build. We have a great many shops for manufacturing purposes, 
not where the goods are sold. The shops are gradually getting into good 
order, able to turn out the work ordered, but more are required at 
a cost, which we have built up sufficient in the reserve account to pay. 
I only wish to add that our manager, Mr. Sutton, has been devoting 
himself to his duties in a way exceeding what he ought to have 
done. He has had an attack of influenza, and has been weakened by 
it, and he is not in good health. The Directors have, therefore, insisted on 
his going away, and he is departing for a few weeks to the Riviera, and I 
am sure when you come to give him a vote of thanks you will second us in. 
our satisfaction that he is able to get away and in our hope that he will 
return completely restored to health and able to perform his duties with 
that zeal and ability that he has always shown. I do not think I have 
anything else to say beyond this—that Mr. Salmon and all the clerical 
staff in London and at the works, and Mr. Hatton, the engineer, and the 
various engineers under him, have all given complete satisfaction to the 
Board and done their work well, and deserve those proper increases of 
salary which the Directors were able to give them at the commencement 
of the new year. We feel as we are prospering that our prosperity is due, 
to a very large extent, to the energy, industry and fidelity of those in the 
employment of the Company, and that each of them ought, in his turn, to 
feel that as the Company prospers he prospers, and that as our dividend 
becomes larger his income follows suit. "With these observations I now 
have the pleasure of proposing the resolution. 

The Hon. RANDOLPH STEWART seconded the motion. 

The resolution was carried unanimously and a dividend on the Pre- 
ference shares and a dividend and bonus on the Ordinary shares were also 
approved. 

Major-Gen. George Hutchinson, C.B., C.S.L, and the Hon. Randolph 
Stewart were re-elected Directors and Messrs. Ball, Baker, Deed, Cornish 
and Co. were re-appointed auditors. 

The CHAIRMAN afterwards proposed a cordial vote of thanks to the 
Managiug Director, the Secretary, and the staff in London and at the 
branches at home and abroad, and also to the chief engineer and his staff 
at the works for their valuable services during the past year. 

Mr. GEORGE LAMONT seconded the motion, which was carried 
unanimously. 

The MANAGING DIRECTOR (Mr. George Sutton), in acknowledging 
the vote, thanked the meeting for their sympathy with him in his sickness 
and for the cordial way in which he had been spoken of. The vote had 
been brought forward for many years in succession, but he could assure 
them that it lost none of its value by the repetition. 

A vote of thanks to the Chairman and Directors brought the proceedings. 
to a close, 
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Charing Cross and Strand Electricity Supply 
Corporation (Limited). И 
‘The annual ordinary general meeting of the shareholders of this Corpo- 


ration was held on Monday at the offices, 15, Maiden-lane, Covent Garden, 
Mr. W. Е. FLApaaATE (Chairman) presiding. 


The SECRETARY (Mr. E. Wilmot Seale) read the notice convening the 


Meeting, and the report of the Directors and the accounts were taken 
as read. 
The CHAIRMAN : In submitting this report to you, the Directora feel 
that they are putting before you a report which shows a satisfactory pro- 
gress, and a progress of which they do not think the shareholders have any 
need to be ashamed. I до not propose to detain you at any great length 
in discussing this report, but going generally through it, you will see that 
the second ph deels with the efficiency of the plant. Upon that 
the Directors never have the slightest hesitation in spending whatever may 
be considered necessary. That our plant should be kept in a high state of 
efficiency is one of the most important matters to consider iti dealing with 
an electric lighting station. We have now at Lambeth an extensive instal- 
lation. When we last met you we had to refer to the fact that certain 
boilers, which we had put in at the Lambeth station, were not working satis- 
factorily, and we feared that litigation might take place between us and the 
manufacturers of them. I am glad to say that the manufacturers, whose 
names I do not wish to give, have behaved ina perfect manner. They were 
content to depend on the report of an expert to be upon 
between us, and that expert has given bis decision that the boilers did 
not come up to the guarantee of the manufacturers, and they have agreed 
to take them back, and we have been saved the expense of them. The 
new ones are practically ready, however, and in a ehort time we shall 
have them installed. With regard to paragraph 3, that deals with the 
Provisional Orders which we had obtained, when we last saw you, from the 
Board of Trade, but which had not then been sanctioned by Parliament. 
The areas which we obtained were—the southern area of Holborn and 
the southern area of St. Giles. Up to the present time these 
areas have been unproductive, for the reason that it has not been 
ible to connect up our mains there, but we have laid down some 
73 miles of main in those areas, and we have no reason whatever to 
doubt tbat, when we are in a position to work them, they will be 
productive of great gain te the Corporation. We are still pushing forward, 
and we have applied, as we informed you last year, for a Provisional Order 
for lighting the City. In support of that we have obtained a memorial 
containing 5,000 signatyres. Those signatures are the signatures of firms 
and corporations of the highest class, including 29 of the leading bankers, 
81 of the leading insurance offices, and 82 newspaper proprietors, which, [ 
think, is sufficient evidence that a very large class of people in the City 
think that competition should obtain in that district as in móst other 
districts in London, and if we can secure from the Воага of Trade 
and from Parliament the powers that we are asking, we have no hesi- 
tation in saying that it wil be a good thing for us. During the last 
year we have added 26,694 lamps to the supply in the whole of our 
united districts, and that means an increase in our new customers 
of 374 persons, which, I think, is exceedingly satisfactory. I think 
that an increase of 43 per cent. is very gratifying. It is satisfactory 
also to note that, of the 26,000 new lamps which have been hung during 
the past year, 13,000 have been in our old district of St. Martin’s, which 
shows that we have not exhausted our firstarea. The Strand district has con- 
tributed the bulk of the other 13,000, while St. Giles and Holborn have as 
yet contributed practically nothing. It is satisfactory to know that 20,000 
lamps are now in process of negotiation, and we hope to be supplying them 
within a short time. During the year 184 miles of main have been added 
to our system, of which seven miles are in the new districts. Of course, 
these seven miles are unproductive at present, because they are not 
yet connected with our supply. With regard to No. 6 paragraph, as to 
the output, I do not think I need trouble you, because, naturally, increased 
business means an increase output. Our output for the year was 5,246,231 
units, and I might point out that, while ın 1891 our output was, perhaps, the 
smallest of all the metropolitan companies, in 1898—last year—we stood 
fifth out of the thirteen, which shows the progress that this Company has 
made, notwithstanding competition and the efforts made by other 
companies to get that custom which we hope always, if possible, to 
keep to oureelves. Of course, the increase of our business has rendered 
necessary the enlarging of our buildings, and I may say that our 
buildings have had to be very greatly enlarged. We have also had to 
make arrangements for a new sub-station, and I am glad to say we have 
obtained an exceedingly satisfactory site in Drury Lane on a lease for 
999 yeara, practically freehold. On that site we are erecting a sub- 
station, and also propose installing there a battery of accumulators, and 
that sub-station, linked with our two stations, the Lambeth one and the one 
here, will put us in the position to supply 250,000 lamps. We are now 
supplying 151,000 ; consequently, we shall have a balance of 116,000, which 
ill enable us to meet the large amount of further demands which we 
expect will be made upon us. This, naturally, has been the cause of our 
being obliged to come to you for further capital. I will not detain you 
now with regard to that matter as I shall have to speak about it hereafter. 
"The result of the years working has been that our net earnings have 
amounted to £21,577, as against the net earnings in the previous year of 
£18,907. We think that is very satisfactory. We have heard from various 
Sources that last year was not a particularly good one—too bright— 
because we did not have enough fog, but we do not feel that 
we have any great cause to complain of the results which we can 
bring before you. Our net earnings enable us, without straining our 
resources, to recommend the payment of a dividend on the Ordinary sharea 
at the rate of 8. per cent. for 1898, and to carry forward £3,292 to future 
years, after making substantial reserve out of the money we have to deal 
with. Turning now to the accounts, account No. 1 is in the same shape as 
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it was last year. That is our share capital account. With regard to No. 2 
account — statement of the loan capital —I may remind you that we have 
powers at the present time to issue debentures to the extent of £150,000. 
Of these £70, has been already issued, and will mature on Jan. 1, 1900. 
They are running at 5 per cent., and, although we have power to buy them 
in at any time on giving six months’ notice, the result would have been 
that we should have had to pay them off at the rate of 105, and we 
did not think it would have been wise to have incurred the cost of that 
premium. Instead of issuing any debentures until these debentures run 
out, we made arrangements with our bankers to lend us, as they did to 
the end of last year, £57,500 on the security of our unissued debentures. 
On that we paid À per cent. over bank rate. (a minimum of 3 per cent.) 
If you turn to the net revenue account, No. 5, you will see that the use of 
our borrowed capital, over and above debentures, has only cost us £1,100. 
It will be for us probably to meet you again in the course of the year to 
discuss how we should deal with the new issue of debentures. The only 
item on this account that we have to call your attention to, of any 
importance, is that we have, during the past year, expended £51,565 on 
capital account, and that is a considerable portion of the sum we now ask 
you to raise further capital for the purpose of meeting. Turning to No. 4 
account, revenue account, the first item is the old item which I must at 
once say is not satisfactory, and that is the consumption of coals. It is 
very true that every electrical company during the past year has had, at 
any rate, some increase in their expeenditure upon coals and, with regard 
to ourselves, we at once tell you that the expenditure of coals is réceiving 
our careful attention, and thatat the present time we are not satisfied 
with it. In the past year there have, of course, been special causes. In 
the first place there was a strike, and our calculations are that that 
strike bas cost usa loss of £1,000 clear, over and above the contract 
ice. The second difficulty that we had to deal with was the 
fact that there was no good coal during the strike to be got in the market, 
and so we were obliged to employ coal of a lower grade than usual. 
The result of that was that we used 74 per cent. more coal, at least 
so our engineer reports, than we should have used if we had had the better 
coal, The next difficulty which arose was with regard to smoke. The 
fact of our having to use the bad coal brought us into conflict with the 
authorities, who summoned us for smoke nuisance, and on two >ccasions 
the magistrate felt bound to fine us. Our engineer has been, and is doing, 
all he can in this matter, but he points out that at present there is no 
destructor in the market which is practically efficacious, but he believes 
that an apparatus is now being constructed which will meet this difficulty, 
and we shall not hesitate to adopt it if we possibly can. At any rate, you 
can depend upon this, that the Directors will do as much as they possibly 
can to keep this item down in the future. In the same revenue 
account there is the item of accident compeneation that we have had to 
pay, but we hope it will not appear again. We are now fully insured, 
and we do not think we shall have to trouble you again with that item. 
We have put £7,000 to the depreciation account, that being £1,750 
in excesa of last year. On turning to the next account, No. 7 account, 
you will observe that the large premium, which represents the 
premiums we received on the last issue of the Preference shares, 
has been carried to the reserve fund account. Consequently, if we 
add that to the total amount of depreciation account No. 6, you ha'e a 
reserve amount standing at the respectable total of £29,609, or, in round 
figures, £30,000. Now, gentlemen, I think I bave sufficiently gone through 
our report and accounts, and I will only detain you a few minutes longer 
in putting before you, as we have done before, our general position. We 
have done our utmost, I think, with a certain amount of success, to 
make this company one of the best, in the way of light supply, in the 
metropolis, and we do not ask you to come to us for that testi- 
mony ; we think if you will look at the public prints and the 
diagrams showing the variation of electric pressure, which, I think, is in 
the hands of most of you, you will see that our line of pressure compares 
not only favourably, but exceedingly favourably, with that of any other 
London company. Having said thie, I must come next to this point : Are 
we charging the public an undue amount for what we are giving them! 
When I remind you that our price is and has been the lowest in the metro- 
polis, I do not think the Directors, when they can give you an 8 per cent. 
dividend on the Ordinary shares, can be considered as otherwise than having 
worked fairly in the interests of the Company in supplying a good article 
at a reasonable figure and giving a good return to shareholders. The average 
price in 1898 that we received for our light was 4°41d., and the only other 
company which has ever been less than 5d. in the metropolis is the St. James’ 
Company, whose price last year was 4°78d., аз against 5°32d. for the year 
1897. I do not think that is a bad record for our company. One word with 
regard to the future. We are asking you t» vote a large increase in our 
capital, an increase of £100,000, which we propose to issue at a considerable 
premium. That mouey is absolutely wanted for the present requirements 
of our district. Our position has been this: We started with St. Martin'a 
district, and before endeavouring to enlarge our borders, we practically did 
all the work required by that district. We then, notwithstanding con- 
siderable opposition from various quarters, went to the Strand distri: t, and 
practically did all the work there before we tackled the next district which 
came to us. We have now obtained St. Giles and Holborn, and, with the 
additional capital that we are asking you for power to raise, we have every 
reasou to believe tbat we shall do satisfactorily the whole of the work 
necessary to supply these districts efficiently and well. If you look at the 
map on the wall, you will see what is the extent of our district. There are 
our old St. Martin's district, the Strand district, and the St. Giles and 
Holborn districts. "The Northern districts we did not receive powers 
to supply. When we came before the Board of Trade last year we were 
given the southern part of the districts, the nortbern being given to the 
County of London Supply Co. You will see that the whole of our eastern 
border, from Holborn to the Thames, is co-terminus with the City, and we 
feel that, if we can get power to supply the City, we are in an exceedingly 
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satisfactory position to supply it. It means simply extending our borders 
eastward in a straight line. We have no doubt that if we can get the 
powers for supplying the City, that we can do well with it. However, it 
will require that we ehould raise a large amount of capital. We are 
not purposing in any way to deal with the City until we have met 
you again and secured your authorisation for the very large amount of 
capital which it will be necessary to raise in order to tackle the City suc- 
cesafully and well. I do not think there is anything more to trouble the 
shareholdera witb, but, before I finish speaking, I should like to testify to 
the services rendered to us by our staff here. We, Directors, I think, 
all of us have honestly worked in the interests of the Corporation. We 
bave hed in the past the assistance of Mr. S. Gatti, who is the great 
pioneer of this Company, in conjunction with his late brother whose death 
many of us still regret, but we have now the benefit of the services of 
Mr. A. Gatti's son, Mr. J. M. Gatti, who gives to the affairs of this Com- 
pany a large amount of time and attention. But, without our staff, wecould 
do absolutely nothing, and I wish to testify in the strongest terma to the 


energy and ability with which both secretarial and engineers departments. 


are locked after by Mr. Seale, the secretary, and Mr, Patchell. - 
It is te them 18 5 owe & very great dval ina- ee 4f engineer, 


and hel foster the indue whia ° „чей. We can only direct 
uh 0 5 wilh ry wn nas grown to be so successful, and 


pu ix come more во in the years to come. With these 
Worda 1 will move 


Rat the report and accounts be received and adopted. 


Mr. G. Н. BROUGHAM GLASIER seconded the resolution, which was 
carried unanimously. 

A vote of 1,000 guineas to the Directors for the year of 1898, and a 
similar eum for their services for 1899 was voted. The dividend at the 
rate of 44 per cent. on the Preference shares, and a dividend at the rate of 
10 per cent. per annum for the half year on the Ordinary shares (making 
8 per cent for the year) was agreed to. The retiring Directors were re- 
elected and the auditors were re-appointed. 

The CHAIRMAN then moved a resolution for increasing the capital, 
which he announced would be dealt with in the same way as in the case 
of the last issue of Preference shares—it would be offered to the share- 
holders entirely in the first instance at a premium. The capital would be 
increased by the creation of 20,000 new ordinary shares of £5 each, to rank 
equally with the existing Ordinary shares. | 

'l'he resolution was carried unanimously and a vote of thanks to the 
Directors and staff terminated the proceedings. 


Chelsea Electricity Supply Co. (Limited). 


The Direct.rs of this company, in their report just issued for the year 
ended December 31 last, states that in November, 1898, an issue of 
£40,000 debenture stock was made at 1084 per cent. The issue was fully 
paid up in January, and a Stock Exchange quotation bas been applied for. 
The balance of premium received in 1898, after deducting expenses of 
issue and certain special law and incidental expenses, has been carried to 
reserve, which now stands at £46,818. 3s. 4d. The whole of the authorised 
share capital (£200,000) has now been i · sued, as has debenture stock to the 
amount of £100,000. It becomes necessary, therefore, to take powers to 
increase the share capital so that future issues may be made as required by 
the pre gress of the business. 

The Bill for the compuleory purchase of certain properties required for 
the purposes of the business was successfully carried through Parliament, 
the Chelsea company being the first to obtain an Act for powers for com- 
pulsory purchase of land within the area of supply. The Act will enable 
the company to acquire at reasonable cost such lands and premises as it 

uires. 

£2,£00 has been added to renewals and depreciation out of net revenue. 
After deducting this amount, and paying interest on debenture stock 
(£2,822. 15s. 10d.) there remains £12,923. де. 6d., and the Directors recom- 
mend the payment of а dividend of 6 per cent. on the Preference shares 
for the half-year, and а dividend of 7 per cent. per annum on the Ordinary 
shares, making 6 per cent. for the year. This leaves to be carried forward 
£923. Is. 60. 

The number of lamps connected on Dec. 31 was 112,587, an addition of 
15,949 during vhe year. 


NEW COMPANIES, STATUTORY RETURNS, &е. 


— ga 


BRITISH PIONEER ELECTRIC LIGHT AND POWER COMPANY OF 
INDIA (LIMITED).—This company was registered on Feb. 27, with a capital 
of £3,000, in £1 shares, to apply for or otherwise acquire and deal with, 
in the United Kingdom, India, Burmah, Ceylon and elsewhere, any right, 
privilege, concession or contract for generating, supplying, distributing 
and employing electricity or other power, and to carry on the business of 
electricians, electrical and mechanical engineers, suppliers of electricity 
and electrical apparatus manufacturers. 


ELECTROMOTORS (LIMITED).—This company was registered on Feb. 24, 
with a capital of £50,000, in £1 shares, to enter into an agreement with 
Messrs. Claude W. Atkinson and W. Н. Johnson, and to carry on the 
business of manufacturers of electric and other motors, dynamos and elec- 
trical apparatus, electricians, electrical, mechanical and general engineers, 
electric «nd other locomotive builders, crane, hoist, waggon and motor car 
builders, &c. The subscribers, each with one share, are: W. H. Johnson, 
W. Н. Stubbs, J. H. Stubbe, A. McDougall, Е. Goodbehere, Claude W. 
Atkinson and P. Stubbs. The first directors are:—William H. Johnson, 
W. T. Stubbs, J. H. Stubbs and A. McDougall. 


INGLETON ELECTRIC LIGHTING AND POWER СО. (LIMITED).—This 
‘company was registered on Feb. 22, with a capital of £4,000, in £1 shares, 
to carry on at. Ingleton, Yorks, and elsewhere, the business of electricians, 
electrical and mechanical engineers, suppliers of electricity and manufac- 
turers of and dealers in electrical apparatus. The first subscribers are :— 
W. Metcalfe, J. C. Watkin, J. Brookes, R. Atkinson, C. Ferguson, 
W. Mackay and W. Fisher. 


MACROOM AND DISTRICT ELECTRIC LIGHTING SYNDICATE (LTD.).— 
This company was registered on Feb. 27, with a capital of £5,000, in £1 
shares, to acquire the plant, machinery, cables and concessions relating to 
the lighting by electricity of Macroom (Cork), to enter into an agreement 
with Mr. W. P. Theerman, and to carry on the business of suppliers of 
electricity, electrical engineers, machinists, electrical apparatus manu- 
facturers, &c. The first subscribers are:—H. Shaw, D. Ashton, C. A. 
Clark (electrical agent), L. H. Shaw, J. Johnson, J. McDermott (electrical, 
engineer), and J. 3 | 


єз NERNET ELECTRIC HT (LIMITED.)—This company was registered orf 
Fev. со, with а capital of £320,000, in £1 shares (140,000 Seven per Cent. 
Preference), to acquire certain rights in connection with an invention 
known as the Nernst Lamp, to enter into an agreement with the Nernst 
Lamp (Limited), and to carry on the business of electric lamp manufac- 
turers and dealers, electricians, electrical and mechanical engineers, sup- 
pliers of electricity, and manufacturers of and dealers in electrical 
apparatus. The first subecribers (each with one share) are : John G. Fort, 
G. F. Honig, W. Andrew, F. W. White, C. M. Robertson, J. О. Forster, 
and E. Bois. | 

PIONEER ELECTRIC LIGHT AND POWER CO. FOR JAPAN (LIMITED).— 
This company was registered on Feb. 23, with a capital of £3,000, in £1 
shares, to apply for, purchase, procure the grant of, or otherwise acquire- 
and deal with any right, concession or contract for generating, supplying, . 
distributing and employing electricity, gas or other light and power in 
Japan or elsewhere. The first subscribers (each with one share) are :— 
James A. Kelman, James A. Kelman, jun. (electrical engineer), С. 8.: 
Kelman, D. E. Kelman, A. McIntosh, E. A. King and G. С. Eedes. 


PIONEER ELECTRIC LIGHT AND POWER CO. FOR OHINA (LIMITED).— 
This company was registered on Feb. 23, with a capital of £3,000, in £1 
ehares, to acquire and deal with any rights or concessions to supply elec- 
tricity, gas and other light and power in the empire of Chioa or elsewhere, 
and to carry on the business of electricians, electrical, mechanical and 
general engineers, suppliers of electricity, &c. The subscribers are the 
same as in the Pioneer Company for Japan above. 

SURPRISE ARC LAMP SYNDICATE (LIMITED).—This company was 
registered on Feb. 24, with a capital of £2,000, in £1 shares, to acquire 
the business earried on under the style of Thomas and Co., to enter into 
an agreement with Messrs. Wallace J. L. Sandy and Thomas Geer, and to 
carry on the business of electricians, electrical and mechanical engineers, 
suppliers of electricity and electrical apparatus manufacturers. The sub- 
scribers, with one share each, are:—W. F. L. Frith, A. Н. Parkes, Н. A. 
Swepetone, F. Lloyd, G. C. Baldock, W. Н. Butterfield, and Н. Perry. 


DIRECT UNITED STATES CABLE COMPANY (LIMITED).—The annual 
return, just filed, shows that 60,710 shares have been taken up out of a 
capital of £1,300,000 in £20 shares, and that all have been issued as fully 
paid. 

N&W BRITISH INCANDESCENT ELECTRIC LAMP COMPANY (LIMITED). 
— The statutory return to Dec. 5th has been filed. The capital is £30,000, 
in £1 shares, of which 23,857 have been taken up, and all are considered as 
fully paid. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 per cent. (since Feb. 2, 1899). Price of 
silver 271d. per oz. (March 2). Consolas (24 per cent.) 1104—1106 for 
money, 1102— 1104 for account; 24 per cent. 1054—1054 xd. (March 2), 
Stock Exchange Settling Days: Consols, April 6; Stocks and Shares 
Continuation Days, March 8 and 27; Ticket Days, March 9 and 28; 
Pay Days, March 10 and 29; Mining Share Carry over Days, March 7 and 25. 


BIRMINGHAM ELECTRIC SUPPLY OO. (LIMITED).—The Directora" 
report for the year 1898 states that the sale of the company’s business to 
the Corporation on terms approved by the shareholders at the extra- 
ordinary general meeting in June, 1898, requires the confirmation of 
Parliament, the date for the completion of the purchase (subject to the 
right of the Corporation to anticipate) being fixed for Dec. 51, 1899. By 
virtue of the agreement with the Corporation, the company are entitled to: 
declare and pay dividends at the rate of 6 рег cent. per annnm from 
Jan. 1, 1898, until the completion of the purchase. The amount of net 
profit, including £989. дв. gd. brought forward, is £18,516. дв. 5d., of 
which £5,307. 138. 10d. has been placed to credit of depreciation reserve: 
fund. An interim dividend was paid for the half-year ended June 50 last, 
and it is now proposed to pay a dividend for the second half-year of 1898. 
These payments absorb £11,999. 7s. 5d., leaving £1,209. 28. 2d. to be car- 
ried forward. 

BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LIMITED).— 
The Directora have declared a dividend on the Ordinary shares at the rate 
of 4 per cent. per annum (less tax) for the year 1898. The tranefer books 
and register of members will be closed from 6th to 13th fist. inclusive. 


„ BRAZILIAN SUBMARINE TELEGRAPH OO. ).—The directors. 
of this company have declared an interim dividend of 3s. per share (at the 
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the rate of 6 per cent. per annum), free of tax; for the quarter ended 
Dec. 31 last. The dividend is payable on 24th inst., and the transfer books 
will be closed from March 17 to 23 inclusive. 2 


BRUSH ELECTRICAL ENGINEERING CO. (LIMITED).—In their interim 
report for the half-year ended Dec. д1, 1898, the directors state that the 
works at Loughborough, including the new shops completed, have been 
well employed, and the volume of orders received during the half-year has 
been satisfactory. The further extensions at the Company’s works at 
Loughborough, rendered necessary by the increasing demand for plant and 
rolling stock for electric traction purposes, are making satisfactory progress, 
Various important contracts in connection with electric lighting and 
electric traction undertakings have been secured and аге in hand. An 
interim dividend for the half-year at the rate of 6 per cent. per annum has 


been declared on the Preference shares. 


COMMERCIAL CABLE CO.—The transfer books of the Four pet Cent. 
500-year Debenture Stock will be closed from 23rd to 3lst inst., 
inclusive. | 

DIRECT SPANISH TELEGRAPH CO. (LIMITED).—In addition! to the 
dividend at the rate of 10 per cent. per annum on the 1 shares 
the directors of this company have declared an interim dividend at the 
rate of 4 per cent., free of tax, on the Ordinary shares for ths half-year 
ended Dec. 31 last. Both dividends are payable on April 1. 


GATESHEAD AND DISTRICT TRAMWAYS CO. (LIMITED).—The annual 
meeting was held on Wednesday. The Chairman said the new arrange- 
ment with the British Electric Traction Co. was working satisfactorily, and 
their Parliamentary Bill for electric powers and extensions would be 
unopposed. Mr. E. Garcke stated that as soon as the bill was passed the 
conversion of the tramways would be undertaken. | 


METROPOLITAN BLECTRIC SUPPLY С0.— The directors of this company 
recommend a final dividend of 5s. per share, making 10s. per share for the 
year 18998. 


NORTHAMPTON ELECTRIC LIGHT AND POWER OO. (LIMITED).— The 
annual meeting of this company was held on Thursday last, Mr. F. H. 
Thornton presiding. The Chairman moved the adoption of the report, 
which was, he said, very satisfactory. The machinery was in excellent 
order, and no reasonable expense had been spared to maintain it so. 
During the year the mains had been extended to dwelling-houses, and the 
change over to the J-wire system had been carried out without a hitch, 
much to the credit of their engineer. As to the purchase of the under- 
taking by the Corporation, if the corporation put a reasonable proposal 
before them, it would be considered. The 5 per cent debentures 
had been paid off, and future saving in that respect must follow. 
All that was needed to ensure the success of the company was the support 
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of the public, which the directors were doing their utmost to get, у Е 
providing customers with slot machines, which enabled a consumer to 
obtain a shillingsworth of current. They had also entered into an agree- 


ment for wiring on easy terms. The report and accounts were adopted, 


and a prospectus was approved relating to the issue of 10,000 ordinary: 
‘shares and a limited number of 4 per cent. debentures. -- 
NORTHWICH ELECTRIC SUPPLY OO. (LIMITED).—The annual meeting 

was held on Monday. The chairman (Mr. T. Ward, J.P.) stated that 
although the company had only been actively working for a year, there 
was a satisfactory profit, which was carried forward. The equivalent of 
nearly 4,000 8 c.p. lamps have been connected up. It hás been decided 
to extend the cables to Hartford which will be lighted electrically by June 1, 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
ordered the further issue of £150,000 4 per cent. debenture st ck of the 
Edison and Swan United Electric Light Co. (Limited), and 4,000 vendors’ 
6 per cent..£5 fully paid cumulative preference shares (Nos. 1 to 4,000) 
and 6,000 6 per cent £5 fully paid cumulative preference shares (numbers 
4,001 to 10,000) of the New General Traction Co. (Limited) to be quoted 
in the Official List. Application has also been made to allow the further 
issue of £100,000 5 per cent. perpetual debenture stock of the British 
Electric Traction Co. (Limited) to be quoted in the List. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


: Week g Ino. No. AGGREGATR. 
Mane. © of 
ended 8 or Dec. weeks Amount. — 
: 1899 e £ £ £g. 
“Birmingham Tramwaye.| Feb. 25 |5,825 |+ 491 7 30,027 |+ 2,092 
Blackpool Corporation.. , 25 | 150 + 39) 47| 17,330 |+ 2,535 
Blackpool Fleet wood... , 25 | 207 | ... 8 1,267 vs 
Bristol Trams & Carriage „„ 24 2,590 |+ 299| 8 19,841 |+ 1,025 
City & South London Ву. „ 26 |13102 |+ 37| 9 9,997 + 366 
Dover Corporation ..... „ 25 142 |+ 43| 47 8,341 as 
DublinUnited(Southern) „„ 24 049 |+ 298) 8 4,786 |+ 1,610 
*Glasgow Corporation.. „ 25 | 7,940 | ... T ея zn 
Liverpool Corporation : | уэ 
Dingle Route ......... „ 18 | 45 i 1 14 7,521 ЮЛ 
Prince’s Park Route... „„ 18 | 30 5| 1,450 " 
Li 1] Overhead Шу. „ 261,28? | 20| 9 11,624 - 50 
*Sheffield Tramways....| , 26 |1,162 |+ 245 8 9,651 + 1,960 
„ 24 624 |+ 75 8| 4715 1+ 19 


South Staffs. Trams 
| | * Partlv electrical. 


- — 


| ELECTRICAL COMPANIES’ SHARE LIST. 


FR - | PREVIOUS Price RATE PER BUSINESS DONE 
138 ap lE NAME. | WEEK'S PRICE | Wednesday, | CENT. DIVIDENDS DUE. DURING WEEK 
MOUNT. | ага. et FEB. 22. March 1. YIELDED. ENDING MARCH 1, 
TELEGRAPHS. 4 в. d. Чіхпо; eee 
£124,400 10 4X African Direct reiegrapn 4% Mort. Deb. (red) -- | 100 104 10) 104 8 16 11 | January and Juiy . 101 
25,000 10 * Vc ˙ N ex 4 3 4 - - — 
2125⁵, 000 100 5% Do 5 per Cent. Debentures ~ 87 92 87 92 5 6 5 Ра - ~ 
4905,50L,| Stock 24 0 Anglo-American ... e- = = osco = a ч» Дә a „“ 67 69 67 69 5 0 0 Feb., May, Aug., Nov. zu 
8,047,220| Stock 50/0 о. Preferred => . 119 120 119 120 в оп " " 1191 119 
8,047,990] Stock | 18/) Dk ТТЕ AAA 15] 157 14 15 6 0 0 | = 15 148 
295, 181 10 3/0 Brazilian Submarine —.....1——.— .. – 16 16} 16 164 & 41) | Mar, ert deseo Dec. 16] 164 
£75,000 100 5X |" Do. брег Cent. Debs. (2nd Series, 19000) 110 114 110 114 4 7 9 | June and December * éd 
10,000,060 $100 $2 Commercial Cable Capital Stoob 180 190 190 20) 4 0 0 | Jan., Apr., July, Ost. jn v^ 
81,832,523 Stock 4% = “Do: 4 per Cent. Debenture Stock 105 107 105 107 8:5 7 " РА 106} 105} 
16,000 10 8/0 | Cuba Submarine Ordinary (Deferred) ...—-—.. 94 18 9% 103 613 4 | February and August m T. 
6,000 10 10/0 Do. Preference 10 per Cen. 174 18 174 184 581 T Те 188 
12,981 5 2/0 Direct Spanish (Ordinary = — ~ == == = = = = — 5 4 Б 4 811 | April and October .. .. - 
6,000 6 10/0 Do. 10 per Cent. Cumulative Preference .. 10 11 10 11 4 12 10 чё x 
480, (00 50 43% Do. 43 per Cent. Debentures .....— ~ 104% 1077 104% 1077 á 4 1 | January and July à - 
60,710 20 8/0 | Direct United States Cable =- | 12} 122 121 12 5 2 0 |Jan., Apr., July, Oct.) — 12: 1275 
£120,000 100 417 Direct West India Cable 44% Reg. Deb. (red) .... 102 105 103 106 4 5 6 | — 1c41 A 
£4,000,00(| Stock 6% Masters Ordinary. ac . a ws es а оа 179 184 180 185 8 16 1 | Jan., Apr., July, Oct. 185 181 
21,295,000 Stock 94A Do. 84 per Cent. Pref. Stock ........... $5 104 107 104 107 B. 5. 7| н 10 1063 104 
41.432, 268] Stock 4% |" Do. брег Cent. Mort. Debenture Stock (red.)| 126 130 126 130 8 2 0 | May and November ne T 
£89, 100 5% |" Do. Брег Cent. Debentures, 1809 ees ioe n 1 иа 418 0 | February & August oe 
£500,000 | Stock — Do. Provisional Certificates (all paid) ...... : ftl .. А ee 
350,000 10 2/6 | Eastern Extension n == = — ea hn M түнү 171 181 18 183 815 8 | Jan., Apr., July, Oct. 18§ 181 
4820,000 | Stock 4X Do. 4 per Cent. Debenture Stock ....... 126 199 125 128 8 2 1 | February & August L — 
210, 200 10⁰ 5% |" Do. Бр. o. (Austin. Gov. Sub.) Deb. 1900 (reg.) 99 108 99 103 417 1 | January and July — L 
£64,400 100 5% Do. Bear erh Le ase 100 103 100 103 417 1 " " .. - 
485,100 100 52. *Eastern and S. African 5 p.c. Mor. Deb., 1900 (reg.) 99 108 99 103 417 1 » * = - 
£46,500 100 5% Doo. СОВЕТУ Ыз = oli arse тезе im сана x sl dO 108 100 103 417 1 зА ty si as 
000 100 4% |° Do. 6% Mortgage Debentures, 1909 —— ... 102 105 102 105 817 8 | February & August Z - 
,000 25 4% Do. 4% Mauritius Sub. Debs. (red.) 104% 1077 104% 107% 815 2 | May and November T T 
180,227 10 1/9 | Globe Telegraph and Tru z 199 131 121 138} 817 Jan., Apr., July, Oct. T T 
180,043 10 6% Do. 6 per Cent. Preference .. =... = 174 17 174 387 " eit 
150,000 10 5/0 | Great Northern of Copenhagen | 29% 30 30 31 8 4 6 | January, April, July 0 = 
4150, 000 100 5% |* Do Брег Cent. Debs., 1888 Issue Series ''B"..x1| 101 104 98 102 418 0 | March & September - — 
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Or the many objectionable features with which the scheme 
of telephone reform, as laid before the House of Commons on 
Monday evening, may be charged, perhaps the most serious is 
the manner of its introduction. By his gibes and innuendoes 
against the managers of the National Telephone Company, and 
hiscontemptuous treatment of their claims, the Secretary to the 
Treasury has made the task of the Post Office and that of the 
local authorities, far more formidable and more hazardous than 
it might have been had a more conciliatory tone been adopted. 
The battle which has been thrust upon the Company will be 
almost certainly embittered by the gratuitous affronts to its 
managers, not less than by the injustice done to its innocent 
shareholders. Mr. Hansury will reply that they embarked 
their capital with their eyes open, but that is not the case; 
they had no inkling whatever that an eye-opener in the shape 
of a government official would ever appear upon the scene with a 
scheme for active hostilities against its own licensees. Say 
what he may about legal rights, it is impossible to get rid of 
the fact that the Government had never seriously asserted them; 
that they had become convinced that the exercise of them 
would be injurious to the public; and that, finally, they had 
abandoned them. Barely three years ago the Treasury, 
although clinging to its rights, distinctly deprecated competi- 
tion in any shape ог form—for the obvious reason that сот. 
petitive telephony, like competitive telegraphy, would be a 
wasteful and vexatious mode of carrying on the business. 
What has happened meanwhile to reverse this policy ? 
Nothing whatever that we can discover, except that the local 
authorities have been seized with a burning desire to further 
extend their municipal trading, and that a Conservative 
Government is disposed to humour their aspirations, 
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The following is the text of the interim report of the Com- 
mittee of the Institution of Electrical Engineers appointed by 
the Council to consider the question of uniformity in electrical 


engineering practice : — 


This Committee has given very careful consideration to the question of 
the adoption of a uniform standard of frequency or periodicity in alternate 
current working. It has collected information and has ascertained the 
opinions of a number of manufacturers and of consulting engineers on the 
Continent and in America, as well as in this country. It is unanimous in 
recommending the adoption, for general purp:ses, of a frequency of 50 
periods per second as on the whole the best suited to ordinary cases of 
mixed distribution of alternating currents for glow-lamp, arc-lamp and 
power supply. For the exceptional purpose of transmission of power on 


the large scale it recommends the standard frequency of 25 periods per 


second. It also suggests for the exceptional cases of house-to-house 
transformer supply, as preferred in districts where the houses are scattered, 
a standard frequency of 100 periods per second. ; 


Uniformity in frequency is certainly desirable, and the Insti- 
tution of Electrical Engineers has done good service in 
laying down standards. The only objection we can find to 
them is that their number is three when two should have 
sufficed. When a supply station has commenced on a 
house-to-house transformer system, the latter has invariably 
developed into a sub-station system, and we think that the 
frequency of 100 W per second might safely have been omitted 


from the list. 


Arromrma special committees of experts to examine and 
report on questions of current interest and importance is 
a practice to be commended, but we would observe that 
its conclusions would carry greater weight if the committee 
were appointed by the vote of the whole body of members 
and not merely by the nomination of the Council. Finally, 
before the reporis of such committees are adopted by the 
Council, and circulated as if they represented the Opinion of 
the Institution—the Institution Wiring Rules is a case in 
point—a draft of them should be laid before each member, 
and they should only be adopted at a meeting of which due 
notice has been given to every member of the Institution and 
at which it is in order to discuss and amend the reports. We 
hope that this latter suggestion at any rate will be adopted 
with regard to the final report of the Uniformity of Practice 
Committee. 

C 

WE regret to announce that the General Power Distributing 
Co.'s Bill bas been rejected by the House of Commons. Our 
disappointment arises as much, if not more, from the indica- 
tions of policy exhibited in the avowed motives for rejecting 
this measure, than from any regard for the particular scheme 


674 


И 


THE ELECTRICIAN, MARCH 10, 1899. 


itself. Nottingham, Derby, Lincoln and their environs may 
be denied the benefits of wholesale electric power, with far 
less disastrous consequences than threaten the entire country 
if the policy of baiting capital eaterprise is persisted in by the 
present amazing Government. Opponents of ‘electricity in 
bulk companies have failed to show in what way cheap elec- 
trical power may otherwise be rendered available to the public. 
Nor have they even attempted to do so. The dog in the 
manger never appeared more brutally selfish than do now the 
municipalities, who are thwarting a public service they them- 
selves are incompetent to supply. 


— 


A vol. MI Nous report, embodying several alternative schemes, 
has been presented by Mr. Rosert Hammonp to the Hackney 


Vestry, on electric lighting and refuse destruction, and has 


been accepted by that local authority. In consequence it has 
been decided, as we announced in our issue last week, to 
expend £242,867 on a combined scheme embodied in the 
report, and Mr. Hamsonp has been retained as consulting 
engineer during the carrying out of the work. It now remains 
to discover a suitable site for the generating station, which, it 
appears, is to be equipped for the 8-wire continuous current 
battery system. For the initial works, two 1,000 нр. genc- 
rator sets are recommended, this size being adopted as the 
standard unit. Ample provisions are to be made for extensions. 


A propos of the Nodon-Bretonneau electrical process of 
timber seasoning, referred to in a recent issue, a correspondent 
writes to call attention to the national importance of such a 
process. Considering that British timber imports in 1898 
represented 15 millions sterling, while no less than 2j 
millions were expended in processes for rendering imported 
timber fit for use, the value of a cheap and effective electrical 
process of seasoning can scarcely be exaggerated. We learn 
that а site has been secured beside the river at Charlton, and 
works are to be erected. Licenses are also being granted to 
timber merchants, &c. The process apparently accomplishes 
the total expulsion of the sap, and its replacement by in- 
soluble and aseptic solid matter. Green timber is best treated, 
as the sap in it is most easily driven out. Woods previously 
useless, except for firewood, are, it is stated, now made sale- 
able and workable. 


— 


Ir must have been a true genius who designed the generator 
now being supplied by the Triumph Electric Co., of Cincinnati. 
Our esteemed contemporaries, the Electrical World and the 
Electrical I’ngineer of New York, each devote considerable 
space to an illustrated description of the machine. The 
generator is described as follows :— 


This dynamo will develop current for 50 per cent. more lights than the 
most modern and efficient machines, or, vice vers, will develop current for 
the same number of lights with the expenditure of only 65 per cent. of the 
energy required with any other machine. This invention is analogous to 
that of Corliss in the steam engine field, the result being obtained by using 
the current expansively, so to speak. The generator is multipolar, the 
armature windings being divided into distinct and separate circuits con- 
nected through a special commutator to separate distributing circuits, 
with а common returu, as shown in the diagram. The initial voltage 
generated in each circuit is 220 volts, this current being generated in each 
circuit for only one-third of the time, or, in other words, each coil on the 
armature is active for only one-third of a revolution, being entirely cut out 


———— || ||| | c 


of circuit for the remaining two-thirds, Actual test has demonstrated 
that, when a rate of 5,400 impulses per minute has been reached, the light 


is absolutely steady. 
— — 


THEN comes a remarkable account of how a 300 light machine 
was tested by placing first two 55-watt 110 volt lamps on a 
Bunsen photometer, connecting one to an ordinary generator 
developing 115 volts and the other to the interrupted-current 
generator, and adjusting the regulation of the latter until the 
candle-powers were equal. Then ‘‘the apparent voltage of 
the interrupted current was observed, and the test began.“ 
The test seems merely to have been the connection of a 
number of lamps to the dynamo, and the taking of indicator 
cards with lamps connected corresponding to full load. half 
load and fields open." The last mentioned gave 18:82 1. . p. 
and the cards at half and full load 38:85 and 24°48 Lup. 
respectively, but how the enormous figure of 18:82 was con- 
trived is not deemed worthy of mention. At all events this 
13°82 is subtracted from the figures for half and full load, and 
the number of 16 c.p. lamps per horse power delivered is 
calculated coming out at 15:56 and 14:82 respectively. 


—— анар 


Тне makers uf the machine are to be congratulated on their 
ingenuity: if not in the design of the machine, at any rate in 
their test of it. They offer to furnish a limited number of 
sizes of the machine on trial, and to let it **talk for itself.” 
The power required to make the machine perform this acoustic 
feat is probably part of that mysterious 18:82 н.р. But, 
seriously, papers of such high standing as the two contem- 
poraries we have mentioned should be more careful in the 
way they treat items of this kind. One of them, it is true, 
quotes the description as having been sent by the makers, but 
makes practically no comment; while the other prints it in 
the same type as its leading articles, and is content to adopt it 
in toto, adding only the words the makers claim after the 
second word of the first sentence quoted above. It will not 
occur to everyone to discredit tests when published without 
warning in а respectable technical paper. : 


— dà 9-0 9 ————————————— 


Cable Interruptions. 
Dakar -- Bathurst Feb. 9,1899 
Paramaribo—-Cayenne Feb. 10, 1899 

Royal Institution.— At a general monthly meeting on the 

Gth inst. his Grace the Duke of Northumberland was elected 
President of the Royal Institution in the place of the late 
Duke, his father. | 


Correspondence.—Owing to pressure on our space, we are 
obliged to hold over until next week an interesting letter 
received yesterday from Prof. S. P. Thompson, on ‘‘ Automatic 
Liquid Interrupters." 

Institution of Electrical Engineers.—O wing to the large 
number of members who had to be turned away from the 
Institution on the 2nd inst., Mr. Marconi has kindly promised, 
at the request of the Council, to repeat his lecture and demon- 
stration on Thursday next, at the Lower Exeter Hall, Strand, 
not in the Examination Hall on the Embankment as originally 
intended. Admission will be by ticket only, obtainable from the 
Secretary of the Institution. Mr. Marconi telegraphed from 
Boulogne last night that he was suffering from a bad cold, 
and was unable to be present at the meeting to reply verbally 
to the discussion on his paper. 

Lincoln Corporation Electricity Works.—It has been pointed 
out to us that our description of these works last week would 
be liable to convey the impression that Dr. John Hopkinson 
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had designed the works, whereas the extent of his services 
was to pronounce judgment for the Corporation as to the 
financial soundness of establishing electricity works. The 
electric supply scheme, as a matter of fact, was drawn up and 
the works were designed entirely by Mr. С. 8. Vesey-Brown, 
acting as the Corporation’s chief electrical engineer and 
consultant. 


An American Municipal Electrical Association. At a meet- 
ing of the Executive Committee of the Fire and Police 
Telegraph Superintendents Association, in Boston, on 
January 28, it was resolved to change the name to the 
„National Association for Municipal Electricians,” and to 
render eligible for membership all officials engaged in the 
electrical departments of municipalities throughout America. 
The next annual convention of the Association will be held at 
Wilmington (Del.) on September 5 and 6. Several Papers 
are already announced, and there will be an exhibit of 
electrical and mechanical appliances used in the various 
departments of municipal work. 


The Kaüffer Prize.—E. P. Kaiiffer, a member of the Verein 
Deutscher Ingénieure, who died in 1897, left this society a 
legacy, from which a first prize of 8,000 marks, and a second 
of 1,500 marks (about £150 and £75 respectively) are to be 
awarded for the best essay in reply to the question :—'* What 
practical and useful processes are available to transform heat 
directly (without motors) into electro-dynamical energy?“ 
Herr Bissinger, Prof. Borchers, Prof. Dietrich, Herr Kapp 
and Dr. Kohlrausch have been chosen as judges. The com- 
petition is international, and is not confined to members of 
the Verein. Essays are to be written in German, and must 
be sent in before Dec. 31, 1899, to the Verein Deutscher 
Ingénieure, 48, Charlottenstrasse, Berlin, N.W., from whom 
further particulars may be obtained. 


Journalistic Accuracy.— The following appeared in an 
American electrical paper last month :— 

It is reported from England that W. Н. Preece, whose experiments in 

wireless telegraphy have been widely published, recently attempted under 
the most favourable circumstances to transmit messages by the “ wireless ” 
method and utterly failed. A wire from Carlisle to Haverfordwest and 
another from Belfast to Wexford were employed, with the expectation 
that messages sent through one wire would be heard through the other 
just as telephone messages are overheard on neighbouring wires by induc- 
uon. . The result obtained was nothing more than a strange babel of noises 
that seemed to have no relation to the messages transmitted. Mr. Preece 
was во dissatisfied that he has not tried the thing again. He considers the 
noises heard due to electrical effects not yet understood. 
We may add that Mr. Preece's endeavour to transmit signals 
from England to Ireland between telegraph wires from Carlisle 
to Haverfordwest, and from Dublin to Wexford was made in 
June, 1895. 


Electric Traction in Chicago.—The position taken up by 
the street railway companies of Chicago, which are seeking 
overhead trolley extensions in the central business district, 
that it is impossible to operate the underground system owing 
to poor drainage, bad pavements and the dirty condition of 
the streets, is strongly opposed by the city electrician and 
others. In a report made by the city electrician to the 
mayor, he refers to the fact that the telephone and electric 
lighting company, Edison companies, and the city authorities 
themselves have built hundreds of manholes in different parts 
of the city, varying in depth from 5ft. to 8ft. They do not 
make any other provision for draining them than to connect 
with the sewer, and at no time are they unable to do work in 
them on account of water. The cable conduits are not so 
deep, he says, as these manholes, and consequently less 
likely to be improperly drained if connected to the sewers. 


Municipal Electrical Transmission Plant.—By a vote of 899 
to 61, the property-holders of Orillia, Ontario, have decided 
1а favour of erecting the first long distance electrical power 
transmission plant on the American continent, if not in the 
world, to be owned and operated by а municipality. The 
plant will cost about £15,000, and is intended to convey the 
current generated at the Ragged Rapids on the Severn River 
to Orillia, 19 miles distant. 800 н.р. will be delivered as a 
first instalment, but the system will have a capacity for 
delivering 1,000 н.р., and is so designed that its capacity can 
ultimately be increased to 3,000 н.р. at comparatively small 


additional expense. The Canadian Electrical News states that 
the contract for the entire equipment has been given to the 
Central Construction Co., of Buffalo. The electrical machinery 
is to consist of two 400 u.p. revolving field Westinghouse 
three-phase 60 cycle generators, able to sustain an overload 
of 60 per cent., with six step up 100 kilowatt stationary trans- 
formers to raise the voltage to 22,000 for the transmission 
line, while at the receiving station there will be six step down 
100 kilowatt transformers of a similar type to reduce the 
pressure to 1,000 or 2,000 volts. The work is to be pushed 
to completion with the least possible delay, and the station 
is expected to be in operation before the end of next 
October. 


Cost of Accumulator Traction.—Some interesting figures 
are included in the annual report of the Chicago Electric 
Traction Co. Anincrease in receipts of 50 per cent. is shown 
for 1898, as compared with 1897. The receipts per car-day 
were 67:8s.; expenses per car day, 58:4s.; receipts per car- 
mile, 4:48d.; expenses per car-mile, 4:2d. The power-house 
record shows a total of 1,227,228 kilowatt-hours and a total 
operating and maintenance cost per kilowatt-hour of 0:465d. 
The cost of operating and maintaining the batteries was £925. 
The number of car-miles run was 609,767, so that the battery 
expense per car-mile was 0:36d. This battery expense was a 
trifle less than 9 per cent. of the total cost of operating and 
maintaining the line. The experience of the Company showed 
that the average mileage for each car battery of 72 cells is 
28,000 miles. The test of service showed that one set of 
negative plates would outlast three sets of positive plates. 
With new batteries, the cars are run 22 miles on one charge, 
but, after the cells have been in use a short time, the battery 
is changed both on the up and down trips, making the run 
eleven miles for one charge. However, the cars have made 
as high as 40 miles on one battery charge. The schedule 
speed, including stops, is 12 miles an hour, but the cars are 
capable of a speed of 30 milea an hour. During January the 
record showed 1:65 kilowatt-hours at the power-house switch- 
board for each car-mile of service. This was about the average 
for the year. 


Indian Wiring Rules.— We have received a copy of the rules 
for electric light and power installations, issued by the 
Calcutta Fire Insurance Agents’ Association. One would 
naturally expect the variations necessitated by local conditions 
to be one of the most prominent features of this set of 
regulations, but, as a matter of fact, they do not differ to any 
radical extent from the rules issued by the English fire offices. 
A current density of 1,000 amperes per square inch is laid 
down аз a superior limit (750 for high-tension currents), and a 
maximum actual temperature of 180?F. The insulation 
resistance of conductors is to be 750 megohms per mile—con- 
siderably higher than is usually exacted in this country—and 
1,000 megohms per mile in damp places. No particular 
insulating material is prescribed so long as it is “of the best 
quality and thoroughly durable and efficient." Twin flexible 
may only be used for pendants and portable fittings, and on 
220-volt circuits must have a radial thickness of insulation of 
at least 20 mils. Wood casing is to be of teak and varnished 
inside and out. Conductors passing through walls must be 
run in porcelain or other approved! tubes, filled with dry 
sand or other suitable incombustible substance. Under certain 
conditions conductors may be run uncased on insulators and 
supported by approved " cleats. Fuses must be calculated 
to melt at 50 per cent. above their normal current, and should 
not be placed in ceiling roses. Lampholders must be of an 
“ approved type" ; at pressures over 200 volts they must have 
а partition of porcelain or other approved material” between 
the terminals, and switch lamp-holders, unless of special make, 
are not allowed at such pressures. Permission of the Associa- 
tion must be obtained before using floor-sockets. Lamps, it 
is stated, should be renewed when appreciably blackened—it 
is hard to see why blackened lamps occasion greater fire risk 
than new ones—and high candle-power lamps are forbidden 
where fluff, dust, or explosive gas is liable to accumulate. 
Arc lamps must have a cut-out on each pole, and motors and 
heating apparatus a switch and cut-out on each pole. The 
limit of pressure is fixed at 250 volts for continuous, and 125 
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volts for alternating, current. The number representing the 

minimum allowable insulation resistance in megohms is 

obtained by dividing 10 by the maximum number of amperes 

ое If the supply is alternating, this number must be 
oubled. | 


Stroboscopic Methods of Testing Small Motors.— When 
testing very small motors, such as those driving ventilating 
fans, the friction of the speed counter or tachometer is not 
negligible compared with the useful load, and for such cases, 
Dr. G. Benischke, in & Paper recently read before the Berlin 
Elektrotechnischer Verein, describes some useful stroboscopic 
methods of speed testing. On the shaft of & small motor, 
independent of the one to be tested, is fitted a disc in which 
radial slits are cut. To the other end of the shaft is a worm 
wheel which gears into a toothed wheel connected io the 
speed counter when the latter is lifted against the worm by 
means of a lever. The auxiliary motor is placed with its disc 
parallel to the vane wheel of the motor to be tested, and its 
speed is adjusted by means of resistances until the vanes of 
the fan motor, looked at through the slits of the other, appear 
to stand still, when an observation of the speed of the auxiliary 
motor is made. The speed of the motor to be tested is then, 
of course, that of the auxiliary motor multiplied by n/m, 
where n is the number of slits in the disc of the latter motor, 
and m is the number of vanes of the motor which is 
to be tested. Of course, a cardboard disc can be used, 
instead ої the vane wheel on motors other than 
fan motors. The same auxiliary motor can be employed for 
tesling the frequency of an alternating current, more 
accurately it is said than by the method of measuring the 
speed of a synchronising motor. One way is to mount a 
flask on an iron rod in front of an electromagnet energised by 
the alternating current. From a tap in the latter a very thin 
stream of water falls, and this is broken up into a number of 
drops by the vibrations of the rod equal to twice the frequency. 
These are observed through the slits in the disc on the motor, 
and when they appear to stand still the frequency is calculated 
from the speed of the motor and the number of slits. Another 
method is to place an alternating arc behind the disc to 
observe the shadow on a white wall, and to adjust the speed 
until the disc appears not to revolve. The same apparatus can 
determine the slip in an alternating current motor. The disc 
is now fixed on the motor to be tested, and the shadow 
observed as before, when an arc lamp actuated from the same 
mains is placed behind it. If the shadow appears not to 
revolve, the motor is running synchronously. If there is a 
slip, on the other hand the shadow will appear to revolve 
backwards slowly, and by counting the number of revolutions 
the shadow makes per minute, the percentage slip can be 
calculated from the number of poles and the frequency. 


Carbon-Consuming Batteries. — At a meeting of the Insti- 
tution of Junior Engineers, held at the Westminster Palace 
Hotel, on the 8rd inst., a Paper on “ Carbon-Consuming 
Batteries, and their Possibilities," was read by Mr. W. R. 
Cooper. The saving which might be effected in the cost of 
production of electrical energy by the use of a carbon-consum. 
ing battery was first discussed. The absolute mean efficiency 
of a steam plant, generating electrical energy for general 
supply purposes, might be taken as low as 6 per cent., whereas 
the corresponding figure for a battery working under the 
game conditions was about 78 per cent. Assuming that a 
Board of Trade unit could be generated and distributed by 
the combustion of 10lb. of coal, and that the cost per unit 
was 8°8@., with coal at 20s. per ton, then the efficiency of a 
battery rendered it possible to effect a saving of 80 per cent. 
of the cost per unit, provided that coke could be vol- 
taically oxidised to CO,, and that the electrolyte and 
the plate opposed to the carbon did not introduce addi- 
tional expense. The cost of renewing the electrolyte and 
negative plates, however, might counteract the gain due 
to efficiency. It was also necessary to remember that the 
cost per unit depended upon maintenance, and that the price 
at which electrical energy could be supplied, depended upon 
capital expenditure. For the consumer to derive much benefit 
from a carbon-consuming battery a reduction in the capital 


expenditure, as well as in the coal bill, must be effected. The 
author next considered the various difficulties in attempting 
to solve the problem of the direct production of electricity 
from carbon; they were due to (1) the insoluble nature of 
carbon, (2) the scarcity of electrolytes among carbon com- 
pounds, (8) the inability of carbon to act as an ion in such 
organic compounds as are electrolytes, (4) the electro-negative 
character of carbon. In the place of the oxidation of carbon, 
that of CO might be attempted ; but the possible E. M. F. from 
such a reaction was lower than that theoretically obtainable 
from the oxidation of carbon. There was also a difficulty in 
finding electrolytes in which CO acted as an ion. Suggestions 
for various forms of carbon-consuming cells were then 
reviewed. Grove's ordinary gas cell, in which the hydrogen 
may be replaced by CO was of no commercial value, because - 
the current obtainable appears to depend upon the rate of 
occlusion of the gases by the platinum. The cell brought 
out by Borchers, with a view to the utilisation of CO, had not 
proved successful; the E.M.F. was, in fact, not due to the 
oxidation of CO, but to the solution of the copper which is 
used as one of the plates. The problem had been attacked 
by Reed in & manner which was suggestive, but without much 
practical result; this investigator arrived at a cell having 
indestructible electrodes and an electrolyte, by means of 
which the carbon was oxidised, but which was regenerated 
by the action of the cell itself. The indirect production of 
electrical energy from carbon by the use of HS and SO, was 
ingenious, but no practical outcome could be obtained by the 
inter-action of two liquids, because true voltaic action does 
not take place in that way. The utilisation of free carbon, 
combined with electrolytic solutions, had been attempted by 
Case and by Coehn. The Jacques cell was an example of one 
in which a fused electrolyte was employed. Owing to the 
many defects which are inherent in this form of cell, its 
efficiency was low ; it also appeared extremely doubtful whether 
the electrical energy obtained was due to the voltaic con- 
sumption of carbon at all. Another cell of the same class 
was Blumenberg’s, in which the same objectionable features 
were to be found as in the case of the Jacques cell. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, March 10th. 
PHYSICAL SOCIETY. 

ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) “A Study of an Apparatus for the 
Determination of the Rate of Diffusion of Solids Disaolved in 

Liquids," by Albert Griffiths; (2) ! Note on the Source of Energy 

in Diffusive Convection,” by Albert Griffiths ; (3) “An Exhibition 

of Dr. A. Wehnelt’s Electrolytic Current Interrupter for Ruhm 
korff Coils,” by A. A. Campbell Swinton. 
Roya INSTITUTION. 

9 p.m. Evening Discourse: “ Measuring Extreme Temperatures," by 

Prof. H. L. Callendar, F.R.S. 


SATURDAY, March Ith. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

11a.m. Students’ Visit to the Davy-Furaday Research Laboratories 

of the Royal Institution. 
ROYAL INSTITUTION. 

$ p.m. Afternoon Lecture V.— The Mechanical Properties of 

Bodies," by the Right Hon. Lord Rayleigh, F.R.S. 
INSTITUTION OF JUNIOR ENGINEERS. 

7 p.m. Conversazione at the Westminster Palace Hotel. Reception 

by the President (Sir W. H. White) and Lady White. 


WEDNESDAY, March 15th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7:80 p.m. Students’ Meeting. Paper to be read: “ The Application 
of Electric Motors to Printing Presses," by E. V. Young. 
Soorety OF ARTs. 
8 p. m. Ordinary Meeting. Paper to be read: “ Liquid Fuel,” by 
Sir Marcus Samuel 


THURSDAY, March 16th. 
INSTITUTION OF CIVIL ENGINEERS. 
2:30 p.m. Students’ Visit to the Generating Station of the South 
London Electric Supply Corporation, ia course of construction. 


FRIDAY, March 17th. 
ROYAL INSTITUTION. 
9 p.m Evening Discourse: “The Electric Fish of the Nile," by 
Prof, Francis Gotch, F.R.S. 
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THE ELECTRIC CONSTRUCTION COMPANY’S WORKS AT WOLVERHAMPTON. 


Although the engineering works of the Electric Construction 
Co. (Limited), at Wolverhampton, have been many years in 
existence, the fact that they have recently been considerably 
extended, as well as that there is now being carried on in 
them construction work for several electrical engineering 
contracts of special importance and .interest, will render 
particularly appropriate some account of these works at the 
present time. Through the courtesy of Mr. A. B. Blackburn 
we recently had an opportunity of going round the works, and 
we propose to combine with a general description of the 
works, some particulars of the special work we saw in hand 
on that occasion. 

We will commence with a short history of the development 
of this important engineering undertaking. The Electric 
Construction Co. (Limited) was registered on July 20, 1898, 
with a subscribed capital of nearly a quarter of a million in 
shares, and some £170,000 in debentures. It was formed to 
take over the original Electric Construction Corporation, 


which had been formed in May; 1889, with a capital of 
£500,000, in £10 shares, the immediate predecessor of this 


| line of railway tracks which pass the foundry end, and enter 


the third and principal block wherein are all the machine and 
other workshops. Practically the whole of the works are on 
the ground-floor, the exceptions being the meter and arc lamp 
shops and two staff officers’ rooms. By this arrangement the 
convenience of access and supervision is considerable. Our 
firat visit was to the physical laboratory department, which is 
well removed from all sources of vibration and disturbance, 
and although situated at some distance from the shops where 
the machinery under test would be, the laboratory is con- 
nected with these various departments by numerous cables 
and signal lines, thus enabling the necessary measurements to 
be made as accurately and quickly as if the laboratory 
were adjacent to the test beds. The equipment of the 
laboratory includes Kelvin balances of various sizes 
for current and pressure measurement, transformers for 
obtaining various test pressures, electrostatic voltmeters, 
and а general equipment of electrical testing instru- 
ments, including a very expeditiously arranged Ewing 
hysteresis meter, which is driven by а small electric motor. 
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GROUND PLAN OF THE ELECTRIC CONSTRUCTION Co.'s WORKS, AT WOLVERHAMPTON, 


A, Chemical Laboratory. . B, Blower. С, Economiser. D, Enamel Shop. чы ad te Offices. T, Testing Room. G, Girls' Mess. K, Kitchen. 
„ Pupils" Mess. 


О, Office Mess. 


corporation having been the firm of Messrs. Elwell, Parker , Beyond the laboratory and under another roof, is the pattern 
(Limited). The Directorial Board of the present concern is , shop and pattern store room, the former containing the usual 
an influential one, the Chairman, Sir Daniel Cooper, Bart., ! wood-working tools, lathes, boring machines, &c. There is a 
G.C.M.G., being associated with Sir James Pender, Bart., : peculiar interest associated with this department, in that the 
K.G., Sir Henry Mance, and Messrs. J. W. Barclay, J. Irvine j machine tools are all driven by a single small 4 н.р. motor of 
Courtenay and P. E. Beechcroft. The manager is Mr. A. B. : the old-fashioned Elwell-Parker wall box type, this being the 
Blackburn, and the secretarial work is in charge of Mr. James , first machine built by the predecessors of the present company. 
Gray at the London office. The motor has been running in its present position almost 

continuously for 15 years, and has involved practically no 


At the time of their erection in 1892 the Bushbury Engi- 
neering works—which is the name of the E.C.C. works at | expense for repairs with the exception that the commutator 
has been renewed once. 


Wolverhampton—were the only ones in the country for which | 
Crossing the railway siding we enter the brass foundry, a 


it could be claimed that they had been designed and built 
throughout for the purposes of electrical engineering construc- | well-lighted and lofty shop. We may here state that we were 
particularly struck with the excellent arrangements for light- 


tive work, and they still are, we believe, the largest of such 
ing and ventilating thé whole of the works. All the shops 


works for purely electrical manufactures in this country. The tne | 
area of the site on which they stand extends to about 28 acres, | are lofty and well provided with daylight. The lighting at 
night is carried out mostly by arc lamps, both inverted and 


upwards of 5 acres being covered by buildings in three detached 

main blocks. The general arrangement of the workshops, direct; the latter being most generally used. In the brass 
offices, &c., is clearly.indicated in the accompanying ground- | foundry most of the work is cast from plate moulded patterns. 
plan of the works. Within the smallest of the blocks is a well- Тһе iron foundry adjoining, but under a separate and gtill 
appointed physical laboratory, together with the pattern shop, more lofty roof, consists of two main bays, the one adjoining 
this being on the left of the main entrance. The second | the cupolas being spanned by two powerful electric cranes, 
block contains brass and iron foundries, and the smithy is | while the other is devoted to lighter work and is provided only 
separated from the first by an open roadway with a double · with a hand traveller. 
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We may say that the cupolas, together with the furnaces in 
the brass shop and the smiths’ fires, are all run by a Root’s 
blower driven by an electric motor. Castings up to ten tons 
in weight have been run on several occasions in this foundry, 
and at the time of our visit the heavy castings for the new 
generators in the central power station about to be built by the 
City and South London Railway Co., were being cast. These 
generators will be of the 14-pole continuous-current type, 
direct-coupled to their steam engines, and will each be of 
800 kilowatts capacity. Two others of half the capacity are 


| diameter. 
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subjected to electrical; and mechanical tests, and to a thorough 
trial under working conditions, before being sent out of the 
works. This department is situated at the head of the main 
erecting and heavy tool bay. 

The most noteworthy machines in this bay are а Whitworth 
planer, 10ft. wide between uprights with a 20ft. table, together 
with a Muir face plate lathe, taking work up to 18ft. in 
Each of these enormous tools is driven by its own 
independent motor. The remaining tools are belted in groups 
to motor driven shafting. Contrasting with these heavy tools, 


shortly to be put in hand. The smithy on the other side of | there are in this bay several E. C. C. enclosed motors each 


the iron foundry has seven or eight fires and a small steam 
hammer. In line with these, and on the same side of the 
foundry, are sundry stores, a battery room, paint shop and a 
chemical laboratory, in which latter analyses of armature and 
transformer iron, copper, &c., are regularly made. 

Electrical power is used exclusively throughout the works 
for driving the tools, &c. Entering the electric power house, 


mounted on а small portable frame coupled with gearing to а 
flexible shaft and drill stock for working in difficult positions 
where otherwise a ratchet brace and manual labour would be 
necessary. The press shop, on the left of this bed, deals with 
all armature and transformer cores, and is equipped with a 
number of cutting and notching presses, circular shears, &c. ; 
these machines having been developed to a pitch of perfection 
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ARMATURE СОВЕ SHOP. 


one sees а fine example of the compound horizontal slow- 
speed engine, with automatic cut-off gear, built by Messrs. 
Robey and Co., of Lincoln. This engine drives by belt a 
short shaft, to which a second vertical engine can be direct- 
connected by a claw-clutch. A third engine, of the Fowler 
type, can also be connected to the shaft, while a fourth 
engine, built by Messrs, Marshall, Son and Co., is available 
for auxiliary testing purposes. The whole of the power for 
the works and lighting, exclusive of testing, is supplied by a 
dynamo belted to the shaft and normally driven from the 
Robey engine, together with a direct-connected Willans set of 
some 60 kilowatt capacity. Thus the whole of these extensive 
works is run from a 196 н.р. engine, supplemented by a small 
Willans engine on occasion. The boiler house adjoining the 
engine range is on a somewhat lower level, and is equipped 
with four Babcock-Wilcox boilers working at 150lb. pressure, 
together with a Galloway boiler of double the capacity of each 
of the Babcock- Wilcox boilers. There is also an economiser, 
with motor-driven scrapers. From the engine house we pass 
to the testing bed, where every machine made in the works is 


not generally met with, through the ingenuity of the foreman 
in charge of this particular department. The large 
experience with punches, dies and dividing plates acquired in 
this department, naturally tends to make it a suitable one for 
dealing with the lathe and other tools, cutters, &c., which are, 
therefore, placed in charge of this department. Over this bay, 
in a gallery, are situated the meter and arc lamp shops. 
Here, in addition to voltmeters and ammeters for direct and 
alternating current, large numbers of arc lamps are being 
turned out, among some of the recent contracts being the 
whole of the street lamps for Bath, Morley and Newport. 
Speaking of arc lighting, we may say that the Electric Con- 
struction Co. make a speciality of coast defence search light 
plant, over 200 complete sets having been manufactured and 
supplied to the War Office. These sets consist, in addition to 
the search lights themselves, of continuous current generators 
belted to oil engines. | 

On the right of the main erecting shop are four machine 
shops equipped in the usual manner, but, of course, electri- 
cally driven. Some of the more noteworthy tools are a gear 
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cutter, working éntirely automatically, for cutting electric 
tramcar spur wheels and pinions ; there are also several cold 
saws for magnet bars, vertical boring and turning mills for 
commutators, profiling machines, horizontal milling machines 
and plate and turret lathes, most of these tools being of 
American manufacture. The last two of the machine bays 
are also used for fitting and erecting small standard pattern 
E.C.C. machines and tramear enclosed motors. 

‚ Two large bays of the same size as the last two named 
bays, but on the extreme right, are devoted exclusively to insu- 
lating and winding operations. In the first of these we noticed 
а rare display of machine-wound armature coils being wound 
on the Eickemeyer system. This, we should say, is the 
largest armature-winding shop in the United Kingdom.  Fre- 
quently there may be seen here as many as 120 armatares, 
all, of course, of the drum type (for no ring-wound machines 
have been built here since 1893). Further down this same 
bay may be seen the building up of resistance frames, the 


ay “sor 


winding of alternator armatures and magnets, direct-current 
field-magnets and transformer coils. In the next and prin- 
cipal bay of the armature shop may be seen at the bottom end 
transformer cores and windings assembled, mica insulation 
being put together and the armature and transformer iron 
sheets being insulated. Midway along this bay are large 
stoves for drying out and baking armatures, and further along 
the larger armatures for multipolar generators direct-current 
railway motors and rotatory transformers are handled. 
Beyond the armature shop, and separated from it by a 
double line of railway track, which runs right into the 
works, is the brass shop, which consists of four bays. In 
the first, on the left hand, commutators are built up. Here 
copper bars are cut into lengths slotted for and soldered to the 
fork and assembled with the mica insulating strips already 
referred to. At this stage the now solid cylinder of copper and 
mica is subjected to great compression, together with a long 
baking, to expel all traces of moisture. It is then turned up 
at the ends and the mica rings applied, after which it is 
mounted on a cast iron bush ready for connecting on the 


ARMATURE WINDING SHOP. 


armature shaft. The adjacent bay is occupied by brass 
finishing tools of various kinds, including screw cutting and 
turret lathes, plain and universal milling machines, shaping, 
screwing and drilling machines, &c. Two lines of shafting in 
this bay are each driven by an independent motor. One of 
these shafts, some 70. long and 23in. in diameter, running 
in eight hangers and driving 21 brass-finishing tools, absorbed 
468 kilowatts as the maximum ordinary load, rising to 5:70 
kilowatts as an extreme momentary load. To run this shaft 
light, with its shafting only, took 8:01 kilowatts or 64:5 per 
cent. of the ordinary maximum load. This test serves to 


show how large an amount of power may be lost in shafting 


and belts in workshops. 

The next two bays form the switch shop where a large 
variety of standard patterns of high and low pressure switches, 
both open and in cast iron cases, are constantly being turned 
out. Here, also, motor starting and controlling switches, 
fuses, &c., are put together. The work produced in this shop 
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has won for itself an unusually high reputation for accuracy 
and finish. : 
We may appropriately embody in this article some accoun 

of the leading manufactures of the Electric Construction 
Co. (Limited). In all classes of electric motor work this 
firm has long been to the fore. It will be remembered that 
the E.C.C. supplied the motors for the South Staffordshire 
tramways, the pioneer line on the overhead trolley a iiri 
connecting the towns of Walsall, Wednesbury and Darlaston. 
A still more important piece of work was the equipment of 
the Liverpool Overhead Railway in 1893. The Hartlepool 
tramway and the Halifax Corporation tramways in this country, 
besides various lines abroad, have also been equipped with 
E.C.C. plant. In the Isle of Man, the new high-speed rail- 
way running between Laxey and Ramsey is being equipped 
with E.C.C. generating and motor plant throughout. We 
may say that the company holds the exclusive rights of the 
* Sprague ” patent method of motor suspension for traction 
work. This suspension consists in centering the motor on 
the wheel axle at one point, and supporting it flexibly. or 
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otherwise at another point, so that the motor swings on the 
axis of the driving wheel as a centre, and the depth of 
meshing of the gears is thus maintained constant under all 
conditions of the car. This suspension has been extensively 
used and is found to be highly satisfactory. We have already 
referred to the multipolar generators being built by this firm 
for the new central power station of the City and South 
London Railway. Multipolar generators have already been 
built for Woolwich Arsenal, Brighton Corporation, Chelsea 
Electric Light Co. and the Manchester Corporation. The 
machine supplied to the last-named corporation is the largest 


THE SMITHY. 


yet built by the Company. It has an — 18ft. in 
diameter, сыа directly on the crank shaft of the engine, 
and carrying а flywheel weighing 40 tons. The capacity of 
this generating plant is 2,500 н.р. Among the other larger 
manufactures are direct-current transformers and rotatory 
converters for use on the Oxford system of continuous- 
current distribution, with which the Company is so closely 
associated. This system has been widely adopted, and is 
now in use among other places at Oxford, Wolverhampton, 


Main ERECTING SHOP. 


Manchester, Shoreditch, Walsall, Hull, Barrow-in-Furness, 
Birmingham, Charing Crossand Strand Company, Chelsea Com- 
pany and the Crystal Palace and District Company. It has also 
been quite recently adopted by the City and South London Rail- 
“| Co. for their extensions to Islington and Clapham Common. 

his last installation will include the improvements of 
recent years, by which the system has been perfected and 
adapted to three-wire distribution. Current will be supplied 
to sub-stations at a pressure of 2,000 volts, and at these sub- 
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stations reducing transformers will lower the pressure to 500 
volts above the middle pressure for the up line, and 500 volts 
below the middle pressure for the down line, the tracks being 
thus practically on the three wire system, with the rails as 
the neutral or middle wire. The transformation wil be of 
the variable ratio type, compounded to compensate for feeder 
drop, and being connected to reduce iustead of to transform, 

their efficiency of conversion will be over 96 per cent., 

instead of being rather less than 98 per cent., as hitherto. 
While their working efficiency is thus raised, the capacity for any 
given size of machine is just double that of similar transformers 


XRU Fri AND Meter Sor. 


as hitherto used. The same machines will also act as balancers- 
to compensate for inequality of load on the up and down lines. 
An incidental—but, nevertheless, important — —advantage of this 
stem is the absence of any considerable current flowing in 
the track rails, so that the Board of Trade regulations are 
more easily complied with even over long tracks. Among 
alternating plant the E.C.C. standard types of alternators 
and transformers take a very high place. Machines have been 
built in considerable numbers for direct connection to engines: 
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as well as for belt driving. The E.C.C. transformer is of 
the shell type, with only & single joint in the magnetic circuit. 

Our thanks are due to Mr. A. B. Blackburn and Mr. James 
Gray for permission to prepare this illustrated description of 
the works, and for the photographs with which the article 
is illustrated. We also desire to express our thanks to Mr. 
Wilfred L. Spence, of the engineering staff, for the courteous 
manner in which he supplied us with information while 
conducting us round the works. 
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CLOUD AND FOG LOAD AT BANKSIDE STATION. 


The electric supply works of the City of London Electric 
Lighting Co. are, in many respects, unique. The power station, 
at Bankside, is unique in the magnificence of its main 
machinery hall, and in the curious heterogeneity of its equip- 
ment; while, as to the daily load on the system, we doubt if 
there is another place on the whole globe which exhibits such 
vagaries and so many characterics trying alike to the plant 
and to the engineering staff, and exasperating to the share- 
holders. The extraordinary character of the load which is 
sometimes thrown on the Bankside station is well brought 
out in the set of curves which accompany this article. 
The city of London is more susceptible to sudden and 
excessive fogs than any other city in the world; other 
cities there doubtless are where fogs and clouds are more 
frequent, as, for instance, Manchester, but in these places 
darkness is not precipitated with such unexpected sudden- 
ness aS sO commonly occurs in the heart of London. The 
effect of fog and cloud load in London upon the working 
of the generating station is to necessitate a large reserve of 
steam plant always being kept in readiness for quickly turn- 


One ор Two 2 500-н р. FERRANTI FLYWHEEL ALTERNATORS AT BANKSIDE. 


ing out many times the normal amount of current; and, it is 
said, when a highly localised fog suddenly crosses the City its 
course is well defined on the switchboard by its effect on the 
ammeters and voltmeters of the feeders. To deal with such 
a condition of affairs is not а simple problem, especially in a 
station which has been developed rather by a process of 
accretion than of rational systematic evolution, as is the case 
at Bankside. A glance at the accompanying plan of the 
Bankside station is sufficient to indicate what we mean. 
Within its four, or, perhaps, we ought to say forty, walls (for it 
is & rambling collection of buildings rather than a compact 
single building), within these walls are to be found almost every 
variety of electric generating plant : continuous current, alter- 
nate current, high speed, low speed, direct coupled, belted, 
antiquated and modern. In the long main machinery hall, 
for example, are to be found eight Thomson-Houston 
generators, direct coupled to Willans engines; an equal 
number of open-type Brush engines direct coupled to Brush 
alternators, some with the original Mordey coils in them, 
others with coils of the Ferranti type; while ranged alongside 
these are a number of direct-coupled exciter sets and steam- 


driven pump sets. In an adjoining machinery room are to 
be found a number of Thomson-Houston and Brush arc 
lighters, belt driven by steam engines; and, in а smaller 
machinery room adjoining this, two small continuous-current 
plants, which have been recently been put into operation. In 
still another machinery room at the further end of the 
rambling pile of buildings, there will shortly be erected three 
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Front VIEW OF FERRANTI SWITCHBOARD AT BANKSIDE, 


large continuous-current direct coupled plants for dealing 
with the motor load which is gradually growing up in the 
City. Sufficient has been said, we think, to show that, how- 
ever well the extensive boiler ranges may preserve а head of 
steam, it is very difficult with such a heterogeneous plant, split 
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Back VIEW OF FERRANTI SWITCHBOARD AT BANKSIDE. 


up into a large number of comparatively small units, to deal 
with the requirements produced by a sudden fog precipitated 
on the City. 

It was with a view to dealing more effectively and promptly 
than hitherto with this condition of affairs, that two immense 
direct coupled Ferranti generators have recently been erected 
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at опе end of the main machinery hall, as indicated on the 
plan. One of our illustrations shows a photographic view of 
one of these generators. Having in view that the main pur- 


of a 2,500 н.р. Ferranti steam engine direct coupled to a 1,500 
kilowatt Ferranti alternator, theentire set having been invented 
and manufactured by Messrs. S. Z. de Pertant (Limited). 
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pose of these two generators is to take the burden of a sudden | First, as to the steam engine, which is of the compound ver- 
cloud or fog load in the City, it will be of some interest to | tical type with high and low pressure cylinders, on opposite 
consider their construction in greater detail. Each set consists | sides of the fly-wheel aternator. The diameters of the cylin- 
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ders are 88in. and 68in. respectively, each with a 80in. stroke, 
and the normal speed is 150 revolutions per minute. The 
cranks, it will be observed, are overhung, there being no out- 
side bearings. Thus the shaft of each set runs in two main 
spherical bearings, white metalled: one carried on the 
high pressure and the other on the low pressure bedplates. 
The weight of the wheel complete with shafts, discs, bobbins 
and bolts, &c., is 60 tons, and is taken on two roller bearings 
hung on springs resting on brackets on bedplates. The 
overall periphery of the armature is 20ft. The whecl is cast 
in two halves with eight cast arms. The halves are held 
together by steel links shrunk on to bosses cast on to the 
inside of tho rim. The whole wheel is connected to its shaft 
by two steel rings shrunk on to turned registers of the cast 
boss of the wheel. Throughout, forced lubrication is distri- 
buted from pressure tank to the various bearings, at a pres- 
sure of 50lb. The oil leaking out falls into the centre of the 
bed-plate, where it is strained before passing into oil tanks 
under the bed-plates. The valve gear is driven from a vertical 
shaft by a second motion shaft driven from the crank pin 
(which also drives valveless oscillating oil pumps) through 
gearing, which reduces the speed of the vertical shaft to half 
that of the engino. There are two steam and two exhaust 
grid valves to each cylinder. The high-pressure steam valves 
are driven by the Ferranti trip gear, consisting of eccentrics 
on vertical shafts working & rocker arm which moves a 
gun-metal cross-head carrying engaging teeth, which strike 
into catel blocks on the valve spindle. When the rocker 
is in its two extreme positions, and moves the valve 
from its central position, it admits steam until dis- 
engaged by tripping piece working over а graduated wedge. 
The position of this wedge is controlled by a dead weight 
governor driven through gearing from the second motion 
shaft. 'The valve, when moved from central position, com- 
presses two springs on the further end of the cylinder which, 
when the releasing takes place, returns the valve to a central 
position, the blow being fended by a piston on the valve 
spindle working in an oil dashpot. The low-pressure steam 
valves, and both high-pressure and low-pressure exhaust 
valves, are actuated by cams on a vertical shaft, which also 
produce a similar motion. The lubrication to the valve gear 
is by drip feed boxes, filled from the main oil supply, the 
valve gear boxes draining into theenginecolumn. Theclear- 
ance spaces for steam are reduced to a minimum, being limited 
to the actual piston clearance, the valves admitting and 
exhausting direct on to the top or bottom of the piston. The 
pipes connecting the high-pressure and low-pressure cylinders 
form а low-pressure receiver. 

‘The direct-coupled alternator is of the usual Ferranti non- 
inductive armature type. 
ranti coils, made up in pairs and carried on ebonited bolts 
sulphured into pockets cast in the rim of the wheel, giving a 
very high insulation resistance. The two halves of the arma- 
ture are in parallel. From the collector gear two concentric 
cables lead away to the switchboards, the outer of the con- 
centric main again being connected to the low-pressure bed- 
plate, and thus a complete earthing of all parts of the plant 
is insured. The field coils are of bare copper wound on edge, 
and the pole-pieces are capped with micanite caps moulded 
on. The coils are magnetised from e separate exciter of 
80 kilowatts, driven off & rope pulley mounted on the boss of 
the wheel from the high-pressure side. 

The switch-gear, which has been erected by the same firm, 
is of the 600 ampere Ferranti single-pole type. 
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ELECTRICITY WORKS ACCOUNTS. 


Cambridge Electric Supply Company (Limited). 

The accounts of the Cambridge undertaking for 1898—the 
sixth completed year of working—show that the concern is 
making sure progress, not only in the accession of business, 
but also in economy of working. - 

The capital received has been raised during the year by 
£4,518, to £48,729, while an additional sum of £2,958 has 
been expended, bringing the total capital expenditure up to 
£46,875, or at the rate of £89-3 per kilowatt of plant capacity. 

An equivalent of 8,885 8 c.p. lamps were added to the 
circuit, representing an increase of 18:8 per cent., the total 
equivalent number connected being 25,080 at December 81st 
last, the consumers numbering 865. The output shows an 
inorease of 17:5 per cent. over 1897, the total number of 
units sold being 260,807 for which an average total revenue 
per unit of 6:81d. was received. Although the 1897 total 
costs were an improvement over those of 1896, the 1898 
figure, at 8:29d. per unit, shows а more substantial reduction, 
thanks chiefly to the items of fuel and repairs and main- 
tenance at the station. 

Notwithstanding the reduction in the revenue, the economies 
in the working have had the effect of reducing the ratio of the 
costs to the revenue from 52:8 per cent. to 48-8 per cent., and 
of producing a working profit of £3,818. After writing off 
£800 to the depreciation fund, £200 towards reduction of 
preliminary expenses, £84 from the suspense account, and 
£71 as interest, a dividend of 7 per cent. has been paid. 
Pravious dividends were :—1894, 24 per cent.; 1895, 34 per 
cent.; 1896, 5 per cent.; 1897, 6 per cent.; while the 
equivalent 8 c.p. lamp connection at the end of the respective 
years were: 1894, 11,644; 1895, 14,660; 1896, 18,688 ; 
and 1897, 21,195. 

Hove Electric Lighting Company (Limited). 


The accounts which form the basis of our table are those of 
the sixth completed year of working, and they bear evidence 
of a very flourishing state of affairs. 

During the year the total authorised capital has been 
increased from £65,000 to £100,000, while the paid up share 
capital has increased by £4,360, and the loan capital by 
£1,700. The total loan capital stands at £26,000, of which 
£7,800 has been borrowed at 44 per cent., and £18,700 at 
4 par cent. interest. 

The total expenditure has increased by £10,555, and stands 
now at £77,461, or at the rate of £116 per kilowatt capacity 
of plant installed in the station (this capacity is now 669 
kilowatts). 

The number of consumers added was 116, while the equi- 
valent of 9,168 8 c.p. lamps were connected, raising the total 
to 36,967—an increase of about 88 per cent. A corresponding 
improvement in the output was made; that for 1898 being 
30:6 per cent. higher than the 1897 figure. 

We are glad to notice the improvement, slight as it is, ia 
the costs, in spite of the rise in the fuel and oil, waste and 
wator items. Unfortunately, the wages and maintenance 
charges at the station and on account of distribution are, in 
the accounts supplied us, not separately rendered. Manage- 
ment and property charges have quite appreciably sunk, while, 
on the other hand, works costs, in aggregate, have risen. 

The revenue has remained practically steady at 64d. per 
uni:, and at about 5s. 2d. per 8 c.p. lamp connected. 

Out of the working profit of £5,281 shown, £191, being 
the unexpended balance of £600 required to be set aside under 
the contract with the Hove Commissioners for repairs and 
maintenance, has been carried to the depreciation fund, £1,000 
has been placed to reserve, £1,005 paid as interest on loans, 
and £248 written off preliminary expenses. The balance has 
furnished a dividend on the Ordinary shares of 64 per cent., 
leaving £400 to carry forward. - 

During the year two new steam dynamos, of 350 н.р. and 
40 нр. respectively, and a Babcock and Wilcox boiler have 
been added to the plant. To meet the cost of further exten- 
sions of plant and mains it is proposed to issue the remaining 
1,000 £5 shares at £7. 10s. per share, thus bringing the total 
subscribed capital up to £50,000. | 
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Cambridge Electric Supply Co, 

November, 1892. 

Alternate- current transformer sub-statiousand 
John H. Barker. 


DEC. 31, 1897. 


CAMBRIDGE. —REMARKS—a Includes £25 to auditing, £68 to cost 


of issue of capital and £22-to insurance. b By discounts. 


£26 to auditing and £23 to insurance. 


c Includes 
d After deducting £250 towards | 


reduction of preliminary expenses and 34 written off suspense 


account. 
arrear. 


e After deducting £147 Directors’ remuneration for 1897, in 
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| The Hove Electric Lighting Co. (Ltd.) 
| November, 1892. 


C. B. Smith. 


[house transformers. 


DEC. 31, 1898. | 


DEC. 31, 1897. DEC. 31, 1898. 
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| deducting £248 written off preliminary expenses. 
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THE TELEPHONE QUESTION. 


By Mr. Hansury’s speech in the House of Commons on 


Monday last, the intentions of the Government with respect 


to the telephone question have at last been definitely disclosed. 
Two experiments are to be tried concurrently ; the Post Office 
is, contrary to the advice of its permanent officials, about to 
establish a telephone service in London in competition with 
that of the National Telephone Co.; and at the same time 
local authorities are to be encouraged to compete with the 
Company in the provinces. For this experiment the Govern- 
ment is about to devote an initial sum of £2,000,000— 
more may be needed, but this will carry them on for some 
considerable time, to quote Mr. Hansury’s words. Two 
millions is, by the way, a sum which Mr. Hansury calculates 
would replace the whole telephone system of the National 
Telephone Co. It is also the sum spent by that Company 
on extensions during the last five years. The Company's 
service, Mr. Hansury finds, is at present not efficient, not 
sufficient and too costly. The inefficiency, he owns, is due to 
the difficulty of obtaining wayleaves, a difficulty which it is 
within the power of the Government to remove. The insuffi- 
ciency is largely due to the fact—a fact with which Mr. 
HaxsuRY tactlessly taunted Sir James Fercus3on—that the 
Company’s licence does not allow it to deliver written 
messages. This limitation could also be removed. As 
regards cost, Mr. Hansury forgets that one-tenth of the rental 
paid by every subscriber is pocketed directly by the Post Office. 
The refusal of these facilitizs to the Company, and the obstacles 
placed in its way, were not, it must be remembered, with a 
view to safeguarding the interests of the public. The 
public interests could have been safeguarded by imposing 
a compulsory service within certain areas, as in the case of 
the gas, water and electric light companies, and by fixing a 
maximum tariff. No, the restrictions were imposed not to 
safeguard the public, but to safeguard the telegraph revenue, 
and in this way they have probably done what is required of 
them, for the £104,000 received as royalty from the National 
Telephone Co. last year will, no doubt, go far towards 
removing the so-called telegraph deficit. 

We are not in favour of further concessions being granted 
to the Company, however; we are, and always have been, of 
the opinion that the way to obtain an adequate and efficient 
telephone service, is to place it entirely in the hands of a 
Government department, so that it can be developed on the 
lines tending to make it of maximum utility to the public. 
It was a Government servant who brought the first pair 
of practically working telephones into this country, and 
we may presume that he reported favourably on the 
properties and potentialities of the instrument, but yet 
the Government left it to a joint-stock company to 
introduce the telephone to the public and to perform 
all the valuable and hazardous pioneer work. In this the 
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Company has from the outset been impeded rather than 
assisted by the Government; and now that its business has 
become a profitable one, instead of buying it at its market 
value, and carrying out the improvements and extensions 
that are needed to enable the use of the telephone to be 
extended as it should be, the Government thinks it is 
performing a public service by introducing competitive tele- 
phony. It hopes to save, say, a couple of millions, by risking 
a like sum in experiment. 


We hold no brief for the National Telephone Co., but 


we cannot avoid commenting on the biassed manner in 
which Mr, Hansury stated his case before the House 
of Commons. Not only did he virtually place the Com- 
pany in the dock, and hold it responsible for all the mischief 
done by the short-sighted policy of successive Govern- 
ments since the inception of telephony, but throughout his 
special pleading his statements were by no means as candid as 
might fairly be expected from a member of Her Majesty’s 
Government. The one, and probably the only technical point 
in connection with the working of telephones, grasped by the 
lay mind, is that single circuits are bad, and metallic circuits 
good. Mr. Hansury, aware that he might take во much 
knowledge in the general public for granted, took pains to 
create the impression that the National Company’s system 
was substantially a single circuit one, whereas the fact is that 
80 per cent. of the Company’s exchange lines are on the 
metallic circuit system. Then, Mr. Hansury says, that the 
Company expected the Government to refrain from establish- 
ing competition, although the Company itself had organised 
active competition with post office exchanges in several districts. 
Mr. Hansury forgets, however, that ever since the principle of 
co-operation was laid down in the oft-mentioned Treasury 
Minute, по competitive exchange was opened by the Company. 
He could hardly expect it to retire from ground it had already 
conquered; moreover, this would have occasioned serious public 
inconvenience. When the trunk wires were handed over to the 
Post Office, we know that the Company’s engineers co-operated 
loyally with those of the Post Office ; Mr. Preece was one of the 
first to acknowledge this. How far, however, have the Post Office 
carried out their part of the compact? To what extent have 
the telephoning public been able to profit by the facilities that 
were to be given for telephoning telegrams, express letters and 
postal letters? How many, or how few, post offices have 


telephones on the Company’s exchange system, and what 


proportion of the officials at these offices even know what 
these facilities ате? There is no mention of them in the 
delphic “ Post Office Guide.“ 

Even Mr. Hansury’s arithmetic errs in favour of his argu- 
ment. To justify his estimate of 2 or 24 millions as the 
value of the National Telephone Co.'s undertaking, he takes 
the average capital cost of £80 per line, and multiplies 
this by 96,000. The product, we may inform Mr. Hansury, 
does not fall short of two millions—it is considerably in 
excess of 24 millions—moreover, the number of exchange 
lines is now over 100,000, the number of exchange and 
private lines together amounting to 120,000. The hint 
that the Company unreasonably refuses to connect subscribers 
was met by Sir James FRoussow's reply that exchanges were 
opened whenever about a dozen subscribers could be obtained. 
Sir James turned the tables on Mr. Hansury when he reminded 
him that the Post Office had refused to put up trunk wires in 
some localities (Weybridge, we believe, among others) which 
have local exchanges, but no trunk connection, unless the 
Company would guarantee an interest on the expenditure, 
Lastly, the endeavour to make capital out of patriotic feeling, 
by the statement that all the principal telephonic appliances 
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are purchased abroad, does not do Mr. Hansury credit. The 
National Company buys its telephone material in exactly the 
same market as the Post Office does, and the major part of it 
—including all its overhead and underground line equipment 
is manufactured in this country. 

We come now to the new scheme which Mr. HANBURY pro- 
poses, although, until the Bill itself is brought in, we cannot 
review it in detail. The part of the scheme that refers to the 
provinces will not have come as a surprise to our readers, for 
а fortnight ago we referred to a statement of the POSTMASTER- 
GENERAL foreshadowing a Bill to grant powers for the acquisi- 
tion of telephone licences by local authorities. It seems likely 
that the majority of municipalities who acquire licences, will 
merely use them as а weapon to force the National Telephone 
Co. to improve and extend its service and lower its tariffs. 
The pledge given by Mr. Hansury, that the Government will 
buy all that is good and useful at the end of the term, amounts 
practically to nothing. As Sir James FEBGUssoN remarked, 
the Post Office would do that in any case. It happens 
very rarely in provincial towns that when one authority 
works the telephone, two large exchanges are needed, and it 
is by no means necessary that the equipment of the switch- 
boards in the two exchanges are identical. Hence, only one 
of the two exchanges would probably be acquired by the Post 
Office, and Mr. Hansury states that the preference would be 
given to the municipality, so that the Company would only 
thus sell its wires when underground, and its subscribers’ 
instruments. Then the Company is to have the same way- 
leaves as the municipality, if it behaves itself, and allows 
subscribers to the municipal exchange to speak through to its 
own subscribers. No doubt the Company would do this, on 
receipt of a toll; it would be suicidal to allow it for nothing 
at the outset, when the number of subscribers to the muni- 
cipal exchange is small. It will be interesting to see what 
provisions to guard against too intimate working relations 
between the Company and municipalities will be put in the 
Bill The latter, of course, will not be allowed to sell to the 
former, but is the converse also to hold? Is there to be any 
provision to guard against the Company closing an exchange 
as soon as municipal competition is seriously threatened—say, 
in a town like Glasgow, where it is burdened with obsolete 
plant, and has to fight against a rooted prejudice towards muni- 
cipalisation ? Will an agreement as to the maximum rates to 
be paid to employés be allowed? For if there is competition 
there will certainly be a scarcity of skilled operators, and 
possible strikes of the latter must be guarded against. The 
Post Office already pays 4s. & week more than the National 
Telephone Co. 

The competition that is to take place in London is certainly 
unexpected, especially in view of & written reply made by the 
PosrMAsTER-GENERAL last November to a deputation of the 
Manchester Corporation, that ** he has no immediate intention 
of establishing Post Office competition in a city like 
Manchester, where the Post Office has not hitherto established 
any local exchange.’’ The only public exchanges that the 
Post Office has established, either in London or Manchester, 
are in connection with trunk lines. However, it appears 
that a post office exchange system is to be established in the 
metropolis, and that, with this experiment, another experiment 
is to be tried in the adoption of a new tariff. Those who 
have been inside an exchange and have examined its methods 
of working, can only appreciate the difficulties of introducing 
a tariff of this kind. It may work well in a country like 
Switzerland, where the telephone traffic is relatively small, 
but in London it will not only impede the speed of the 
service, but will also introduce friction and expense in the 
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collection of the charges. We think that the majority 
of business men will resent a tariff of this sort. Perhaps, 
a future Posrmaster-GengraL may wish to extend it 
into something analagous to the Wright” tariff system, 
and charge lower rates at luncheon time and a third 
rate between 6 p.m. and 10 ало. The simple expedient 
of different charges for business and private houses answers 
the purpose best, and the Post Office will, we think, have to 
adopt that eventually, i.e., if it is to have the power to charge 
two separate tariffs. If not, of course, the reason of the £8 
rate with extras is evident. In Germany, as we noticed in 
our last issue, such a system is being introduced. While on 
the question of tariffs, we may add to a statement made by 
Mr. Provanp. There may be some villages in America where 
a telephone service can be had for $15 per year, but, in the 
aggregate, the rates are, we believe, considerably higher than 
in this country. The average tariff in New York is far above 
that in London. That the new Post Office system in connec- 
tion with express letters and telegrams will be acceptable in 
London there cannot be a doubt, but had the Post Office 
acted properly in the matter, the present subscribers to the 
National Telephone Company would already have these 
facilities. So far as efficiency of service and speed of making 
connections is concerned, the latter will be able to hold its 
own, for were it not for the difficulty in the maintenance of 
the overhead lines, the Company’s metropolitan system now 
embodies practically all the most modern improvements. In 
fact, we believe that if the Company decides to reduce its 
tariffs to a more reasonable figure, there will be few sub- 
scribers who would desire to change over to a new exchange 
system, and the Post Office may find that its telephone 
service remains a subsidiary and unremunerative one in spite 
of their saving of 10 per cent. royalty and their under- 
ground facilities; and Mr. Hansury may yet wish, as the 
permanent officials probably do already, that the two millions 
were spent on the National Telephone Company's goodwill ” 
instead of on a needless experiment. In conclusion, we would 
ask whether the Post Office has at its disposal the services of 
an engineer experienced in the erection of an exchange system 
for 10 or 20 thousand subscribers. On this occasion it will 
lack assistance which it had when establishing its trunk 
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THE PREMIER CARBIDE OF SILICON 
INCANDESCENT LAMP. 


Many attempts have been made to increase the efficiency of 
an incandescent electric lamp, by employing for the filament 
materials capable of remaining solid and rigid at a higher 
temperature than is possible with carbon. In some instances 
carbon has been admixed with highly refractory bodies, in 
other attempts carbon has been entirely abandoned in favour 
of metallic oxides and similar solid substances. The most 
notable recent example of the second-named type of lamp is 
the Nernst lamp, which has attracted so much popular notice 
during the past few weeks. But of this lamp, it can scarcely 
be said that it is beyond the laboratory stage, for we are not 
aware that it has been publicly exhibited in this country 
except on a lecture table, or that any independent person has 
succeeded in obtaining a Nernst lamp either for experimental 
or commercial purposes. We have now to direct the atten- 
tion of our readers to another invention for increasing the 
efficiency of electric glow lamps, by using materials capableof 
higher temperature than pure carbon. We refer to the lamp 
invented by Herr Langhans, and now being introduced by the 
Premier Electric Lamp Syndicate (Limited), of Liverpool. 
For some time past Herr Langhans and those associated with 
him have undertaken experiments* with a view to the produc- 
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tion of a filament answering the above named requirements, 
with the result that a filament has been adopted consisting of 
the carbide of silicon, coated with silicon and carbon by means 
of a modification of the usual flashing process. 

The first part of the process of manufacture consists in the 
treatment of cellulose in successive operations with sulphuric 
acid of varying concentration, or with both sulphuric and phos- 
phoric acids, by which means a gelatinous semi-liquid substance 
is obtained with which silicon, in the form of a fine amorphous 
powder, is incorporated by mechanical mixture. This amor- 
phous silicon is prepared by а special process invented by Herr 
Langhans, the ordinary silicon powder sold as amorphous 
not being suitable for the purpose. The semi-liquid mass 
of cellulose and silicon, after being freed from air bubbles 
by rapid rotation in а centrifugal machine, is pressed or 
squirted through a fine aperture, from which it issues 
in the form of a continuous thread, which, passing through 
alcohol into water, hardens in the way common to all 
cellulose processes. The thread so produced is washed and 
wound up on frames to dry, after which it is ready for the 
carbonising furnace. The process of carbonising does not 
differ from that usually employed, except that, in order to 
protect the silicon from any nitrogen which may be present, 
the forms on which the squirted thread is wound are sur- 
rounded by а mixture of carbon powder and titanic acid; and 
that the highest temperature attainable must be held for a 
sufficient time for the silicon and the carbon formed from the 
cellalose to combine. 

After removal from the furnace the filaments are “© flashed” 
in а vapour of silicon and carbon, by which the coating 
referred to above is given to them, and they are then ready to 
be made up into lamps. 

Owing to the refractory nature of filaments produced by 
this process, lamps thus made will stand being run ata higher 
efficiency than is possible with any carbon filament. As is 
only too well known by users of the glow lamp, its two great 
faults, which become more marked with every increase in the 
efficiency when new, are falling off in the light and the 
blackening of the bulbs as time goes on. Both these faults, 
notwithstanding the high efficiency, are said to be practically 
absent from the carbide of silicon lamp. The claims of the 
inventor, which have been substantiated, both by the report 
of Prof. Ayrton on the performance of the lamp, and by 
later experience, gained while working out the practical 
details of factory production, are that this lamp, starting at 
an efficiency of 2:8 watts per amyl-acetate candle (i.¢., about 
9:1 watts per English candle), will run for 600 to 800 hours 
without any material decrease in the light emitted, increase in 
the watts consumed per candle, or any blackening of the glass 
bulbs. So that, apart from the gain in appearance and 
comfort from the lamps remaining bright and clean, the user 
of this lamp should save, on this estimate, some 25 per cent. 
on his lighting bills, as compared with the expenses of the use 
of the ordinary carbon filament lamp. It remains, however, 
yet to be seen what the new lamp can do in actual commercial 
use; and while we welcome it, as we would welcome any 
attempt to increase {the popularity and convenience of the 
electric light, we reserve until a later stage of its development 
any expression of opinion as to its prospects of success. 


WIRELESS TELEGRAPHY.* 


BY G. MARCONI, 


„Wireless Telegraphy," or telegraphy through space without 
connecting wires, is a subject which has attracted considerable 
attention since the results of the first experiments I carried out in 
this country became known. It is not my intention this evening 
to give my views on or discuss the theory of the system, with which 
I have carried out so many experiments, and by means of which I 
have worked various installations, but I hope to put before you 
some exact information of what has been done by myself and my 
assistants during the last twelve months, and also some reliable 
data as to the means employed to obtain such results. Much has 
been published on the subject, I must say with varying accuracy, 
and there can hardly be any one here altogether igaorant of the 
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general characteristics of the system. Before I go into this subject 
further I wish to state that any success I have met with in the 
practical application of wireless telegraphy has been in a large 
measure due to the efficient co-operation which has been rendered 
by my assistants. I think it will not be ont of place if I give a 
brief description of the apparatus. 

Transmitter.—When long distances are to ‘be bridged over and 
it is not necessary that the signals should be sent in one definite 
direction, I employ as transmitter an arrangement, as shown in 
Fig. 1, in which two small spheres connected to the terminals of 
the secondary winding of an induction coil с are connected, one to 
earth and the other toa vertical conductor w, which I will call 
the aérial conductor. Should it be necessary to direct a beam 
of rays in one given direction I prefer to use an arrangement 
similar to a Righi oscillator placed in the focal line of a 
suitable cylindrical parabolic reflector, f, Fig. 5. The trans- 
mitter works as follows :—When the key b is pressed, the current 
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of the battery is allowed to actuate the spark coil c which charges 
the spheres of the Righi oscillator or the vertical wire w which 
discharges through the spark gap. This discharge is an oscillating 
one, and the system of spheres and insulated conductor becomes 
а radiator of electric waves. It is easy to understand how, 
by pressing the key forlong or short intervals, it is possible to emit 
& long or short succession of waves, which, when they influence the 
receiver, reproduce on it along or short effect, according to their 
duration, in this way reproducing the Morse or other signals trans- 

mitted from the sending station. 


Receiver. — One of the principal parts in my receiver is the sensi- 
tive tube or coherer or radio- conductor, which was discovered, I 
think I am right in saying, by Prof. Calzecchi Oneati, of Fermo,* 
and was improved by Branly, and modified by Prof. Lodge and 
others. The only form of coherer I have found to be trustworthy 
and reliable for long distance work is one designed by myself as 
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shown in Fig. 2. It consists of & small glass tube, four centi- 
metres long, into which two metal pole pieces, j! , are 
tightly fitted. They are separated from each other by а small 
gap, which is partly filled with & mixture of nickel and silver 
filings. This coherer forms part of a circuit containing the local 
cell and a sensitive telegraph relay actuating another circuit, which 
circuit works a trembler p or decoherer and a recording instrument 
In its normal condition the resistance of the filings in the tube 
j is infinite, or at least very great, but when the filings are 
influenced by electric waves or surgings, cohesion instantly takes 
place, and the tube becomes a comparatively good conductor, its 
resistance falling to between 100 ш 500 ohms. This allows the 
current from the local cell g to actuate the relay n. One end of 
See Nuovo Cimeno, Series 5, Vol. XVII., Jan.-Feb., 1885; and ditto, 
Jan.-Feb., 1896! 


the tube is connected to earth and the other to a vertical conductor 
similar to that of the transmitter, Fig. 1, or if reflectors are used 
a short strip of copper is connected to each end, Fig. 4. The length 
of these strips of copper must be carefully determined, as good 
results cannot be obtained unless they happen to be of the 
proper length, which will cause them to be in tune or syntony 
with the transmitted oscillations. All the electromagnetic appar- 
atus in the receiver is shunted by non-induotive resistances 
in such а manner that there may be no sparking at contacts and no 
sudden perturbations or jerks caused by the local battery current 
near the coherer. I find that the relay tapper and telegraphic 
instrument, if not properly shunted, produce disturbing effects, 
the result of which is to prevent the coherer from regaining its 
sensitive condition after the receipt of electrical oscillations. No 
such trouble is exprienced when suitable shunts are used, and I 
attribute to their action in very great measure the success which has 
been attained with this system. Small choking coils * k' are intro- 
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duced between the coherer and the relay. They compel the 
oscillating current due to the electric waves to traverse the coherer 
rather than waste its energy in the alternative path afforded 
by the relay. The oscillations induced on the strips k k or aérial 
con duotor w, which acta as resonator, by the radiation from the 
oscillator affect the sensitive tube. This effect on the tube consists, 
as we have said, in a great increase of its conductivity, thus com- 
pleting the circuit and allowing the current from the cell to actuate 
the relay. The relay in its turn causes a larger battery r to pass a 
current through the tapper or interrupter p, and also through the 
electro magnets of the recording instrument h. 

The tapper or trembler is so adjusted as to tap the tube and 
shake the filings in it. If inthe instant during which these various 
actions takes place, the electrical oscillations had died out in the 
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resonator, the shake ог tap given to the tube by the hammer о 
would have restored it to its normal high-resistance condition, and 
the Morse instrument or recorder would have marked a dot on 
the tape ; but if the oscillations continue at very brief intervals the 
acquired conductivity of the tube j is destroyed only for an instant 
by the tap of the trembler, and immediately re-established by the 
electrical surgings ; and, therefore, the relay tapper and telegraph 
instrument are again actuated, and so on until the oscillations 
from the radiator have ceased. The practical result is that the 
receiver is actuated for a time equal to that during which the key 
is pressed at the transmitting station. Forfeach signal, however 
short, the armatures of the relay and tapper perform some very 
rapid vibrations dependent on each other. For it is the action of 
the relay which starts the tapper, but the tapper by its action 
interrupts the-relay. The armature of the Morse recording instru- 
ment being rather heavy, and possessing a comparatively large 
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inertia, cannot follow the very rapid vibrations of the tongue of 
the relay, but remains down all the time during which the rapidly- 
intermittent action of the receiver lasts. In this way the armature 
of the inker gives & practically exact reproduction of the movements 
of the key at the transmitting end, dashes coming out as dashes 
and dots as dots. 

Much has been said and written about coherers being very 
unreliable and untrustworthy in their action, but I must confess 
that this has not been in any way my experience. Provided a 
coherer is properly constructed and used on a suitable receiver, it 
is just as certain in its action as any other electrical apparatus, such 
as an electromagnet or incandescent lamp. I have coherers which 
were made threo years ago, that are now quite as good if not better 
than they were at that time, and we have had tubes working for 
months in most important installations without ever giving trouble. 
At the installation my company have erected at the South Foreland 
L'ghthouse, which, as you probably know, is working to the East 
Goodwin Lightship, the coherer was mounted on the receiver 
when we first started in December of last year, and has 
done its work in a most satisfactory manner ever since. I 
must call your attention to the object. and function of 
the vertical wire w. It has been by means of this addition to the 
apparatus, that we have been able to telegraph over distances 
which have been so far unattained, I think I am right in saying, 
by any other method of space telegraphy. The way I came to 
appreciate the great importance of the addition of the conductor 
w and earth connection E to the apparatus was as follows :— 
(I take this data from & copy of & letter I wrote to Mr. Preece 
in November, 1896.) When carrying out some experiments 
in Italy in 1895, I was using an oscillator having one pole 
earthed and the other connected to an insulated capacity, 
the receiver also earthed and connected to a similar capacity. 
The capacities were in this case cubes of tinned iron of 
30cm. side, and I found that when these were placed on the 
top of a pole 2 metres high, signals could be obtained at 


Fig. 5. 


30 metres from the transmitter. With the same cubes on poles 4 
metres high, signals were obtained at 100 metres, and with the 
same cubes at a height of 8 metres, other conditions being equal, 
Morse signals were easily obtained at 400 metres. With larger 
cubes of 100 centimetres side, fixed at a height of 8 metree, reliable 
signals could be obtained at 2,400 metres all round, equal to about 
one mile and a half. These results seemed to point out that a 
system of transmitter and receiver designed according to the lines 
on Fig. 1, i.e., a radiator of the Hertzian type having one pole 
earthed and the other connected to a vertical, or almost vertical, 
conductor, or to a lofty capacity area, and a resonator consistin 
of a suitable roceiver having similarly one terminal connec 
to earth and the other to an insulated vertical conductor, 
constitute a system of transmitter and receiver capable of 
giving effects at far greater distances than the ordinary 
systems of Hertzlan radiators and resonators. The results I have 
referred to also show that the distance at which signals could be 
obtained varied approximately with the square of the distance of 
the capacities from earth, or perhaps with the square of the length 
of the vertical conductors. This law has since been verified by a 
careful series of experimenta and found correot, and has furnished 
us with a sure and safe means of calculating what length the 
vertical wire should be in order to obtain results at a given distance, 
It is well to know that the said law has never failed to give the 
expected results across clear space in any installation or experiment 
I have carried out, although it usually seems that the distance 
obtained is slightly in excess of what one might expect. I find 
that with parity of other conditions a vertical wire 20ft. long at the 
transmitter and receiver is sufficient for communicating one mile, 
40ft. at each end for four miles, and 80ft. for 16 miles and во on. 
An iustallation is now working over a distance of 18 miles with a 
vertical wire 80ft. high at each installation station. 

Prof. Ascoli* has confirmed this, and demonstrated mathemati- 
cally, using Neumann's formula, that the inductive action is pro- 
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rtional to the square of the length of one of the two conductors 
1f thetwo are vertical and of equal length, and in simple inverse 
proportion of the distance between them. "Therefore, the intensity 
of the induced oscillation does not diminish with the increase of 
distance if the length of the vertical conductors is increased in 
propor with the square root of the distance—that is, if the 

eight of the wire is double, the possible distance becomes quad- 
rupled. Should it be necessary to rig up an installation at a 
distance of, say, 32 miles, such as is about the distance between 
Folkestone and Boulogne, it is easy to find that a vertical wire 
114ft. long would be quite sufficient for that purpose. 

Such laws are applicable only when apparatus properly con- 
structed is employed. With apparatus in which some or several 
improved details are omitted, I find it quite impossible to obtain 
anything like the results above mentioned. If, say, the im- 
pedance coils k" К” are omitted, the distance (other conditions 
being equal) is reduced to almost half ita original value. I 
must also call your attention to such cases as when obstacles like 
hills or mountains, or large metallic objects, happen to intervene 
between the places between which it is desired to establish com- 
munication. With all other forms of Hertzian transmitters and 
receivers with which I have experimented I find it to be quite im- 
possible to obtain any results if a hill, mountain, or large metallic 
object intervenes in any way between the two stations. I am not 
aware whether. any satisfactory results have been obtained 
by others where such obstacles have intervened, but when 
the vertical wire system is employed it becomes easy to tele- 
graph between positions screened from each other by hills or by 
the curvature of the earth. In such cases it seems to be a 
marked advantage if the aérial conductor is thick or if a capacity 
area is placed at the top of it. Iam rather doubtful as to the correct 
explanation that can be given to this effect. I think there can be very 
little doubt as to the complete opacity, to electric waves, of a hill 
three miles thick, or of, say, several miles of sea water. A solu- 
tion of this difficulty might be given by attributing the results to 
the effect of the diffraction of such long waves as those radiated 
by a conductor 100ft. long, but in that case it is difficult to explain 
why other forms of Hertzian transmitters and receivers, also giving 
long waves, do not act when such obstacles intervene. А way out 
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of the difficulty may be arrived at if we suppose that the electrical 
oscillations are transmitted to the earth by the earth wire E 
of the transmitter and travel in all directions along the sur- 
face of the earth till they reach the earth wire of the reotiving 
instrument, and by travelling up the said wire to the coherer 
thus bring about ita action. This was the first explanation I 
came to during my early experimefhts. I, however, do not wish 
to say that I hold entirely to this view at present, although I 
have not yet found any other perfectly satisfactory explanation 
of the phenomena. It is well, also, to note that a horizontal wire, 
even if supported at & considerable height from earth, seems to be 
of little or no practical utility in increasing the range of signals. If, 
Say, & vertical wire 30ft. long is employed at both statious, and to 
the top of this is added a horizontal length of 300ft., as shown in 
Fig. 6, the distance obtained is greater with the vertical wire with- 
out the horizontal length than it would be if both were employed. 
These results show that with this system it is not sufficient to use а 
horizontal radiating or collecting wire, as such a wire would be of 
no utility for long-distance signalling. 

I believe that the exceedingly marked advance made by the 
adoption of the vertical conductor is due to the fact that the plane 
of polarisation of the rays radiated is vertical, and that therefore 
they are not absorbed by the surface of the earth, which acts as a 
receiving conductor placed horizontally. As the maximum effect 
is obtainable when the conductors of the transmitter and receiver 
are parallel, this makes it necessary to have a vertical conductor 
connected to one pole of the coherer. 

Before proceeding to describe the results obtained under 
various conditions by means of what we may call the vertical 
wire system, I think it desirable to bring before you some 
observations and results I have obtained with a system of Hertzian 
wave telegraphy, which was the first with. which I worked, 
and in which parabolic reflectors are used to control the 
propagation and intensify the effects obtained when comparatively 
short electric waves are employed for signalling. As in ordinary 
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optics, so also in the optics of electromagnetic oscillations, it is 
possible, as has been shown by Hertz, to reflect the waves radiated 
from the oscillator in one definite direction only. This can be 
done, as you know, by using convenient reflectors, similar to those 
used for projectors, but preferably, for economical reasons, made of 
copper or zinc, instead of silver amalgam or silver. Except when 
very small radiators of the Righi or Lebedew type are employed, it 
is desirable to use cylindrical parabolic reflectors, and it is with 
reflectors such as I here exhibit that the trials to which I am 
alluding have been carried out. The advantages obtainable by 
their use are obvious. 


In any other system intended for the transmission of telegraphic 
signals by means of electric waves through space, the waves have 
been allowed to radiate in all directions, and weuld affect all suit- 
able receivers within a certain radius, which, of course, is depen- 
dent on the power of the radiator or transmitter and on the sensi- 
tiveness of the resonator or receiver. It is, however, possible, by 
means of syntonising arrangements, to prevent, to a certain extent, 
messages affecting instruments or receivers for which they are not 
intended, and therefore to select any receiver by altering the wave 
length of the transmitter. By means of reflectors it is possible to 
project the waves in one almost parallel beam which will not affect 
any receiver placed out of its line of propagation, whether the said 
receiver is or is not in tune or syntony with the oscillation trans- 
mitted. This would enable several forts, or hill-tops, or islands to 
communicate with each other without any fear of the enemy tapping 
or interfering with the signals, for if the forts are on small 
heights the beam of rays would pass above the positions which might 
be occupied by the enemy. Ап illustration of the possibility of 
directing these waves can be shown by the action of the receiver, 
which in this case rings a bell only when the radiator in the reflector 
is directed towards it. These results are much more marked in an 
open space than in a lecture theatre, as the walls, gilt hangings, &., 
tend to reflect the rays in all directions and may alter the results. 


In experiments carried out over a distance of 12 miles, I noticed 
that only a very small movement of the transmitting reflector was 
sufficient to stop the slgnals at the receiving end, which could be 

. only obtained within a latitude of 50ft. to the right or left of what 
was believed to be the centre of the beam of reflected radiations. 
There exists a most important case to which the reflector system 
is applicable, namely, to enable ships to be warned by light- 
houses, light-vessels, or other ships, not only of their proximity to 
danger, but also of the direction from which the warning comes. If 
we imagine that A is a lighthouse provided with a transmitter of 
electric waves, constantly giving a series of intermittent impulses 
or flashes, and Ba ship provided with a receiving apparatus placed 
in the focal line of a reflector, it is plain that when the receiver is 
within range of the oscillator the bell will be rung only when the 
reflector is directed towards the transmitter, and will not ring 
when the reflector is not directed towards it. If the reflector 
is caused to revolve by clockwork or by hand, it will there- 
fore give warning only when occupying a certain sector of 
the circle in which it revolves. It is therefore easy for a 
ship in a fog to make out the exact direction of point 
A, whereby, by the conventional number of taps or rings, she will 
be able to discern either a dangerous point to be avoided or the port 
or harbour for which she is endeavouring to steer. I have not up 
to the present attempted to signal any greater distance than about 
two miles with reflectors, but I am of opinion that across clear 
space it will be quite possible to obtain satisfactory results at far 
greater distances, especially if the reflectors are accurately made 
any larger than those I have used. By meansof the same apparatus 
exhibited here I have succeeded in signalling over a distance of 2} 
miles, without, of course, the use of any real ‘‘ base" lines, which 
were supposed to be essential for any distance greater than a few 
feet. It was by means of reflectora I obtained the results over 14 
miles mentioned by Mr. Preece at the Dritish Association meeting 
of 1896. I have, however, dedicated more time to the other 
system, +. e., the vertical wire system. ; 

A station at Alum Bay, Isle of Wight, and another at Bourne- 
mouth, the distance between them being 144 miles, were erected 
at the beginning of last year, in order to test the practicability of 
the system under all conditions of weather, and also to afford an 
opportunity of proving that Wireless Telegraphy" was not a 
myth buta working reality. I believe some details of the special 
conditions of these stations would be of interest. The instal- 
lation at Alum Bay is in the Needles Hotel, and the Bourne- 
mouth station (which has lately been transferred to the Haven 
Hotel, Poole, thereby increasing the distance to 18 miles), 
was at Madeira House, South Cliff. At each station a pole 
120ft. high was used, which supported the aérial conductor, 
usually a stranded conductor of 7/20 copper wire insulated 
with rubber and tape. A 10in. induction coil is used at each 
station, worked by a battery of 100 Obach cells M“ sizə, the 
current taken by the coil being at 14 volts from 6 to 9 amperes. 
The spark discharge takes place between two small spheres about 
lin. in diameter, this form of transmitter having been found more 
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паре and more effective than the Righi oscillator I had previously 
used. The length of spark is adjusted to about 1 centimetre, this, 
being a much shorter spark than the coil can give, allows a good 
margin over for any irregularity that might be caused by the break. 
No care is ever taken to polish the spheres @ 4 at the place where 
the spark occurs, as the results seem decidedly better with dull 
spheres than with polished ones. The first tests were made between 
the Isle of Wight and a steamer, the height of the mast on the 
boat being about 60it. Readable signals were obtained up toa 
distance of 18 miles from Alum Bay. During the course of these 
experiments, I had the pleasure of the company and assistance of 
Capt. Kennedy, R.E., who was good enough to draw a map 
showing the course of the steamer. It has apparently been 
thought that weather or varying conditions of atmospheric elec- 
tricity may interfere with or stop the signals transmitted by this 
system, but experience of over 14 months of continual everyday 
work has brought me to the conclusion that there is no kind of 
weather which can stop or seriously interfere with the working of 
such an installation. We have given demonstrations to several 
eminent scientists, who came down and wanted a show, often when 
we did not expect them, but on no occasion have they found any 
difficulty in the work of transmitting and receiving messages 
between the two stations. 


In September of last year, in consequence of the . expiration 
of our lease at Madeira House, Bournemouth, we transferred 
that station, as I have said, to the Haven Hotel, Poole, 
thereby increasing the distance to 18 miles. Experiments and 
tests are carried out daily between the two stations, the 
improvement in apparatus having allowed us to reduce the 
height to 80ft. at each end. An average of fully 1,000 words 
are daily transmitted through the ether each way. Та the spring 
of last year Lord Kelvin inspected our station at Alum Bay, and 
he was kind enough to express himself as highly pleased with what 
he saw. Не sent several telegrams to his friends, including Mr. 
Preece and Sir George Stokes, and insisted on paying ls. royalty 
on each message, wishing in this way to show his appreciation of 
what was done, and to illustrate its fitness at that time for com- 
mercial use. We are now working at experiments directed towards 
still further reducing the height necessary for a given distance, 
and also a good deal on syntonic systems. In May of last year 
Lloyds desired to have an illustration of the possibility of signalling 
between Ballycastle and- Rathlin Island, in the north of Ireland. 
My assistants, Ме. Kemp and the late Mr. Glanville, installed the 
instruments at Ballycastle and at Rathlin Island. The distance 
between the two positions is 7$ miles, of which about four 
are overland and the remainder across the sea, a high cliff 
also intervening between the two positions, At Ballycastle a pole 
70ft. high was used to support the wire, and at Rathlin a vertical 
conductor was supported by the lighthouse 80ft. high. Signalling 
was found quite possible between the two points, but it was 
thought desirable to bring the height of the pole at Ballycastle to 
100ft., as the proximity of the lighthouse to the wire at Rathlin 
seemed to diminish the effectiveness of that station. At Rathlin 
we found that the lighthouse-keepers were not long in learning 
how to work the instruments, and, after the sad accident 
which happened to poor Mr. Glanville, that installation was 
worked by them alone, there being no expert on the island at 
the time. Following this, in July we were requested by a 
Dublin paper, the Daily Express, to report from the high seas 
the results and incidents of the Kingstown Regatta. In order 
to do this we erected a land station, by the kind permission of. 
the harbour-master at Kingstown, in his grounds, where a pole 
110ft. high was placed. A steamer, the ‘‘ Flying Huntress,” was 
chartered to follow the racing yachts, the instruments being placed 
in the cabin. The heght of the vertical wire attainable by the 
mast was 76ft. A telephone was fixed from our land station at 
Kingstown to the Espress office in Dublin, and as the messages 
came from the ship they were telephoned to Dublin, and published. 
in succeeding editions of the evening papers. The relative positions 
of the various yachts were thus wirelessly signalled while the races 
were in progress, sometimes over a distance of ten miles, and were 
published long before the yachts had returned to harbour. During 
the several days the system was in use between the tug and the land 
station, over 700 messages were sent and received, none requiring 
to be repeated. On trying longer distances it was found that with 
a height of 80ft. on the ship and the same height as already stated 
on land, it was possible to communicate up to a distance of 25 miles, 
and it is worthy of note in this case that the curvature of the earth 
intervened very considerably, at such a distance between the two 
positions. On one occasion, on a regatta day, I had the pleasure 
of the company of Prof. С. F. Fitzgerald, of Trinity College, 
Dublin, on the ship, who, as would be expected, took a very great 
interest in the proceedings. 

Immediately after finishing at Kingstown I had the honour of 
being asked to instal wireless telegraph communication between the 
Royal yacht Osborne and Osborne House, Isle of Wight, in 
order that her Majesty might communicate with H R H. the Prince 
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of Wales, from Osborne House, to the Royal yacht in Cowes Bay, 
and during the trips His Royal Highness frequently took. The 
working of this installation was a very pleasant experience for me, 
and it afforded, also, an opportunity of more thoroughly studying 
the effect of intervening hills. In this installation induction coils 
capable of giving a 10in. spark were used at both stations. The 
height of the pole supporting the vertical conductor was 100ft. at 
Osborne House. On the Royal yacht ** Osborne” the top of our 
conductor was suspended to the main mast ata height of 83ft. from 
the deck, the conductor being very near one of the funnels, and in 
the proximity of a great number of wire stays. The vertical con- 
ductor consisted of a 7/20 stranded wire at each station. The Royal 
yacht was moored in Cowes Bay at a distance of 1? miles 
from Osborne House, the two positions not being in sight of each 
other, the hills behind East Cowes intervening. This circumstance 
would have rendered direct signalling between the two positions 
impossible by means of any flag, semaphore, or heliograph system. 
Constant and uninterrupted communication was maintained 
between the Royal yacht and Osborn House during the 16 days the 
system was in use, no hitch whatever occurring. One hundred 
and fifty messages were sent, being chiefly private communications 
between the Queen and the Prince. Many of these messages con- 
tained over 150 words, and the average speed of transmission was 
about 15 words per minute. By kind permission of the Prince of 
Wales I will now read to you some of the telegrams which passed 
between the Royal yacht and Usborn House :— 


August 4th. 
From Dr. Fripe to Sır James Re. 

H.R.H. the Prince of Wales has passed another excellent night, 
and is in very good spirits and health. The knee is most 
satisfactory. | 

August 5th. 
From DR. ЁБїРР to Sik James Reip. 

H.R.H. the Prince of Wales has passed another excellent night, 
and the knee is in good condition. 


The following telegram was sent during a cruise, and while the 
Royal yacht was under way, as you will see from the context :— 


August 10th. 
From H.R.H. тне Prince or Warzs to DUKE or CONNAUGHT. 


Will be very pleased to see you on board any time this after- 
noon when the Osborne returns. 


This telegram was sent when the yacht was off Bembridge, at a 
distance of about seven or eight miles from Osborne. On 
August 12th the Osborne steamed to the Needles, aud com- 
munication was kept up with Osborne House until off Newton Bay, 
a distance of seven miles, the two positions being completely 
screened from each other (even to the tops of the masts) by the hills 
lying between. At the same position we found it quite possible to 
speak with our station at Alum Bay, although Headon Hill, 
Golden Hill, and over five miles of land lay directly between. The 
positions were eight and a half miles apart. Headon Hill was 45ft. 
higher than the top of our conductor at Alum Bay station, and 
314ft. higher than the vertical wire on the ** Osborne." The yacht 
on the same trip proceeded till about three miles past the Needles, 
communication having been maintained during the whole trip. 
Another day, when I did not happen to be on board, the yacht 
went on a cruise round Bembridge and Sandown, communication 
being maintained with Osborne House, although more than eight 
miles of land lay between the two positions. The Prince of Wales 
and other members cf the Royal Family, especially the Duke of 
York, made much use of the system, and expressed themselves as 
highly satisfied with its practicability. I consider these resnlts 
rather interesting, as doubts have been expressed by some as to 
whether it would be possible by this system to telegraph over long 
stretches of land. Results across hills were also obtained near 
Spezia by officers of the Italian Navy, using my system. 

In December of last year my Company thought it desirable to 
demonstrate that the system was quite practical and available for 
enabling telegraphic communication to be established and main- 
tained between lightships and the shore. This, as you are pro- 
bably aware, is a matter of much importance, as all other systems 
tried so far have failed, and the cables, by which some three or 
four ships are sometimes connected, are exceedingly expensive, 
and require special moorings and fittings, which are troublesome 
to maintain and liable to break in storms. 

The officials of Trinity House offered us the opportunity of 
demonstrating to them the utility of the system between the South 
Foreland Lighthouse, and one of the following light-vessels, viz., 
the Gull,” the South Goodwin," and the East Goodwin." 
We naturally chose the one furthest away—the “East Goodwin"— 
which is just 12 miles from the South Foreland Lighthouse, 
The apparatus was taken on board in an open boat, and rigged 
up in one afternoon. The installation started working from 
the very first without the slightest difficulty. The system has 
continued to work admirably through all the storms, which during 
this year have been remarkable for their continuance and severity. 


On one occasion, during a big gale in January, a very heavy 
sea struck the ship, carring part of her bulwarks away. The 
report of this mishap was promptly telegraphed to the 
Superintendent of Trinity House, with all details of the damage 
sustained. The height of the wire on board the ship is 80ft., the 
mast being for 60ft. of its length of iron, and the remainder of 
wood. The aérial wire is let down among a great number of metal 
stays and chains, which do not appear to have any detrimental 
effect on the strength of the signals. The instruments are placed 
in the aft-cabia, and the aérial wire comes through the framework 
of a skylight. from which it is insulated by means of a rubber pipe. 
As usual, a 10in. coil is used, worked by a battery of dry cells, the 
current taken being about 6 to 8 amperes at 14 volts. Various 
members of the crew learned in two days how to send and 
receive, and in fact how to run the station, and owing to 
the assistant on board not being as good a sailor as the in- 
struments have proved to be, nearly all the messages during 
very bad weather are sent and received by these men, 
who, previous to our visit to the ship, had probably scarcely 
heard of wireless telegraphy, and were certainly unacquainted with 
even the rudiments of electricity. It is remarkable that wireless 
telegraphy, which had been considered by some as rather uncertain, 
or that might work one day and not the next, has proved in this 
case to be more reliable, even under such unfavourable conditions, 
than the ordinary land wires, very many of which were broken 
down in the storms of last month. The instruments at the South 
Foreland Lighthouse are similar to those used on the ship, but as 
we contemplate making some long distance tests from the South 
Foreland to the coast of France, the height of the pole is much 
greater than would be necessary for the lightship installa- 
tion. We found that 80ft. of height is quite sufficient for 
speaking to the ship, but I am of opinion that the height available 
on the ship and on shure would be ample even if the distance to 
which messages had to be sent were more than double what it is at 
present. Service messages are constantly passing between the ship 
and the lighthouse, and the officials of Trinity House have been 
good enough to give expressioa of their entire satisfaction with the 
result of this installation. The men on board send numerous 
messages almost daily on their own private affairs; and this 
naturally tends to make their isolated life less irkeome. 

My Company has been anxious for some time to establish wire- 
less communication between England and France a:ross the 
Channel, in order that our French neighbours might also have an 
opportunity of testing for themselves the practicability of the 
system, but the promised official consent of the French Govera- 
ment has only been received this evening. Otherwise this com- 
munication would have been established long ago. The positions 
for the stations chosen were situated at Folkestone and Boulogne, 
the distance between them being 32 miles. I prefer these positions 
to Calais and Dover, as the latter are only separated by a distance 
of about 20 miles, which is only slightly more than we are doing 
every day at Poole and Alum Bay, and as we find that distance so 
easy, we would naturally prefer further tests to be made at much 
gceater distances. We did ask for permission to erect a station at 
Cherbourg, the corresponding station to be at the Isle of Wight, but 
the French authorities stated that they would prefer us to have our 
station in that country in some other position on the north coast. 

My system has been in use in the Italian Navy for more than a 
year, but I am not at liberty to give many details of what is done 
there. Various installations have been erected and are working 
along the coast, two of these being at Spezia. Distances of 19 miles 
have been bridged over in communicating with war vessels, 
although 10 miles have been found quite sufficient for the ordinary 
fleet requirements. Other installations are now contemplated 
in this country for commercial and military purposes, and I am 
confident that in a few months many more wireless telegraph 
stations will bo established both here and abroad. 
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“ Beacon" High-Resistance Wire.—A circular has been sent 
us by Messrs. W. N. Brunton and Son relating to a new 
material for resistance coils, which they are putting on the 
market. In it we are informed that tests made on it by the 
Electrical Standardising, Testing and Training Institution 
indicate а specific resistance of 85°18 (presumably microhms 
per cubic centimetre) at 20°C., a temperature coefficient of 
0:0007, and a specific gravity of 8:1. The specific resistance 
is, it is seen, considerably higher than that of manganin, and 
about the same as that of Messrs. Krupp’s high-resistance 
alloy. It can, the makers claim, be heated to 650°C. without 
fear of injury, and it would seem to have three most excellent 
negative qualities:—It does not lose its springiness when 
wound in а spiral, it does not become ‘‘cold brittle,” and it 
does not deteriorate in open or damp situations. 
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CORRESPONDENCE. 


— 
RAILWAY TELEPHONY. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sir: Referring to the paragraph, page 525, in your issue 
of the 10th inst., Telephoning Over Railway Telegraph 
Wires," in America, our *© cousins" are evidently a long way 
behind us in this. Some four or five years ago I tried some 
experiments in this direction, on the Phonopore principle, 
and, by the combined efforts of self and staff, we made an 
instrument, which has most successfully been working for the 
last three or four years on many lines of railways in this 
country and on the Continent. In Africa it was put on a 
circuit of 243 miles (No. 8 iron wire) and worked well. It is used 
on the City and South London Railway, where heavy cur- 
rents surround the telegraph wires and succeeds well ; whereas 
others that were tried were of no use. А small company was 
formed to work this, and is doing well, and on its own merits 
the system seems to be working its way and giving great 
satisfaction. It is economical, as it saves special wires for 
the telephone instruments, and the maintenance of the same. 
— Yours, &с., C. E. SPAGNOLETTI. 
Ealing, W., Feb. 27, 1899. 


PARLIAMENTARY INTELLIGENCE. 
GENERAL POWER DISTRIBUTING 00.8 (SUSPENDED) 


In the House of Commons on Friday last the General Power Dietri- 
buting Co. (Suspended) Bill came up for second reading, and 

Mr. STUART WORTLEY moved its rejection. Не said that the Bill 
would empower a company of private undertakers to establish at Worksop, 
Notts., an extensive generating station for electricity supply, but the 
company would be under no obligation to carry out the provisions of the 
Bill. They would be free to establish generating stations anywhere within 
an area of 26 miles, which would include places as distant and as important 
as Ilkeston, Mansfield, Retford, Chesterfield, Doncaster, Lincoln, Rother- 
ham, Nottingham and Sheffield. The Bill was against all precedents 
governing matters of this kind, and was not necessary or in the interest of 
consumers. In no case had Parliament allowed private undertakings to 
compete with local authorities in the supply of electric current, although 
a public authority was allowed to purchase a private undertaking. In 
fact, special provision was made for its so purchasing. The fact that the 
House of Lords had passed the Bill only indicated that there had not been 
that jealous watchfulness for the integrity and independence of municipal 
privileges the House of Commons had always shown. 

The motion for rejection was seconded by Mr. PICKERSGILL, who 
said that by sanctioning this Bill the House would prevent the initiation of 
new schemes by local authorities, and check the development of the 
echemes already existing. 

Mr. DAVENPORT supported the second reading. With the fate of 
thia Bill was unquestionably bound up the fate of a similar Bill affect- 
ing the interests of the constituency which he represented (the Maccles- 
field division of Cheshire). Mr. Wortley, in his opposition to the measure, 
had omitted to inform the House that the Chamber of Commerce 
of the city of Sheffield had petitioned Parliament in favour of this 
Bill. Chambers of commerce were composed of practical business men who 
were not concerned with the market value of existing electric ог gas mono- 
polies, but were eager to provide for the future development of the indus- 
tries of this country. Were such bodies of practical men to be disregarded 
by the opponents of this Bill, who considered only the interests of a small, 
but powerful, clique. He had himself been confronted with the difficulty 
of resisting the wishes of a municipality upon a matter so nearly affecting 
municipal interests. But he had declined to oppose the Bill, which he 
thought was an excellent one, and one which would be of great value to his 
constitutents. If the Bill proposed to confer a monopoly, he would have 
opposed it. This Bill had practically received the eanction of two Parlia- 
mentary committees, and now came before that House for second reading, 
having been suspended from last session, and they were now asked to 
ignore the work of those two committees, and to reject their carefully 
considered recommendations. They were to do this at the instiga- 
tion of an association of municipal corporations scattered all over 
the country, some of whom were interested in gas undertakings, 
and were therefore jealous of electricity supply; some of whom 
had electric supplies of their own at а cost to the consumers in every case 
higher than the maximum which was permitted under this Bill, and others 
of whom neither had nor proposed to have any electric supply, but who 
combined with the other corporations when the sacred rights of municipal 
monopoly were threatened with the possibility of competition by private 
enterprise. This Bill proposed to give puwer to supply electric current in 
an area of 2,100 square mile’, in 66 only of which did such powers exist at 
all, and in only 44 square miles was there actually a supply of electric 
current at the present time. Although the population in the whole of 
this area was about a million, there were only 1,546 consumers of current. 
In Nottingham and Sheffield the price of electricity had recently dropped 
very considerably, and he suggested that the price was reduced in con- 
sequence of the competition threatened by this Bill. But last year the 
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price of electricity in those towns waa 52d. per unit, while the maximum 
amount which would be permitted under this Bill would be 4d. for the 
firet 200 hours in each quarter, and after that the maximum would be 2d. 
Undue :nfluence had been br. ught to bear on members of that House to 
vote against this Bill, and he regretted and resented that influence. He 
desired to obtain the second reading of this Bill, and he understood that 
he could make sure of the second reading by conceding the only demand 
which the corporations made—namely, the inclusion of their borougbs 
within the area of supply. If the opponents of the Bill would allow the 
second reading, he would undertake that whatever was necessary would 
be done to prohibit under the Bill any power to supply any municipal 
borough within the area of the Bill except by assent of the corporation. 

Mr. STUART WORTLEY said that on that understanding he did not 
think the representatives of the municipal corporations would be justifled 
in continuing their opposition to the Bill. 

Mr. C. T. RITCHIE said he considered the Bill a direct attack upon 
the rights, privileges and duties of municipal corporations, But he thought 
Mr. Davenport, on behalf of the promoters of the Bill, had practically 
removed all the objections to the second reading. 

Mr. G. WHITELEY asked Mr. Davenport if local authorities as well as 
municipal corporations were included in his undertaking. 

Mr. DAVENPORT: No. 

Sir J. WOODHOUSE, speaking for the Association of Municipal Сог. 
porations, said the association had taken up the matter, not in reference to 
di ee area, but in reference to the great principle which underlay 

e Bill. 

On a motion for adjournment the voting was: — For adjournment, 149; 
against, 150. 

The House then divided on the motion for the second reading with the 
following result :—For the second reading, 132 ; against, 164. 


TELEPHONIC COMMUNICATION. 


On Monday, in the House of Commons, 

Mr. HANBURY (Secretary to the Treasury) moved a resolution, which 
he explained was in two parts, to adapt it to the two clauses of a short Bill 
to be subsequently introduced. The first portion of the resolution was 
to enable the Post Office to extend its means of telephonic communication 
by the extension ofexchanges. In presenting his resolution, Mr. Hanbury 
said that we were in Great Britain behindhand in the general use of the 
telephone by all classes. In Norway and Sweden there is one telephone 
line for every 145 of the population ; in Switzerland one for 170; in 
Denmark one for 210; in Germany one for 450; and in the United 
Kingdom one for 636. The committee which sat last year was unani- 
mous against the claim put forward by the National Telephone Co. 
to go everywhere in the United. Kingdom, and also against the 
right claimed by the Company to refuse to go anywhere- to have, 
in fact, rights without any corresponding duties, The Government 
was most anxious to be perfectly fair to the National Telephone 
Co. It would be most unjust not to recognise fully the work that the 
Company had done to develop telephonic communication in this country. 
He believed the Company had been its own worst enemy. It was working 
under the old licence of 1884, granted in the very height of public com- 
petition, and directly after Mr. Fawcett changed the Governinent policy 
and decided that he would grant licences everywhere and to everybody 
that applied. The Company held the only exieting licence at the present 
moment, which was not а purely local one, and this enabled them to set 
up areas practically everywhere. The Company had all the privileges 
denied even to the smallest local monopoly of gas and water. It hada 
right to refuse services, there was no limit upon its maximum, and it was 
entitled to give preferences, and what was more it used that power. It 
waa clearly stated in the licence of 1884 that nothing should prejudice or 
affect the right of the Postmaster-General to establisb, maintain, and work 
any system or systems of communication or his right to make agreements 
or grant licences. A new agreement was signed in 1896 retaining this 
clause of the 1884 licence. That clause was alluded to in the Treasury 
Minute of 1892, in the Fergusson draft of 1892, in the Morley draft of 
1894, and in the Norfolk agreement of 1896. The Treasury Minute 
reserved the right of competition, and left no ground to the Company to 
complain of any breach of contract or want of good faith on the part of 
the Postmaster-General The committee which sat last year were told 
that there was some understanding and some undertaking at the back of 
this public agreement. All he (Mr. Hanbury) could say was that, when 
the agreement of 1896 was signed, neither the present Postmaster-General 
nor any one at the Treasury knew of any such understanding or under- 
taking. Two ex-Chancellors of the Exchequer and two ex-Postmasters- 
General denied that they had given any such assurance or entered into any 
such understanding. In fact, confidential letters were produced on the last 
day of the sittinga, showing that private negotiations had been going on, 
and that the National Company had tried to yet this understanding, but the 
Post Office had declined to agree to any such undertaking. In his evidence 
before the Committee, Mr. Forbes stated that the Post Office were 
absolutely free in all the negotiations, and that there never was the 
slightest suggestion directly or indirectly of any such cession on the part 
of the Post Office. It was only fair to eay, with regard to Mr. Forbes, that 
his voice was always the voice of a very simple person indeed ; but the 
hands were the hands of a very able chairman of a public company. He 
said, with some fairness, “ Iam not bound by a mere written agreement such 
as bind ordinary men of business; the moral law aloneis the thing for me." 
Co-operation was undoubtedly mentioned in.the Treasury Minute—that is 
to say, the Post Office were to put the National Company in connection, 
as a rule, on our trunk lines, and no doubt there was a great similarity of 
interests between the two bodies. But it never went to the extent of 
indicating that the Post Office were never in any circumstance to compete 
with the Company. Mr. Forbes's interpretation of co-operation, however, 
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was that there was to be no competition against the Company by the 
Post Office; but when the Post Office has an exchange of its own the 
National Company was to compete with it tooth and nail, and was to 
refuse to put itself in connection with its partner, with whom elsewhere it 
was anxious to he on such friendly terms. As to the trunk lines, what 
were the facts of the case? At the present mument the trunk system and 
the messages sent along it represented only 3 per cent. of the whole. The 
. Post Office bought and paid for the trunk wires, and gave an ample price for 
them the original cost price, plus 10 per cent., which represented a very 
adequate recompense to the Company. With regard to the lines taken over, 
they were, after all, much the least important of the existing trunk lines, 
because they were mainly the shorter trunk lines, where competition was 
possible, and less expensive to lay, and the Government might have licensed 
another company to start trunk lines against them. Ever гіпсе the trunk 
lines had been taken over by the State the use of these lines had practically 
been monopolised by the subscribera of the National Company. The 
trunk system had been largely extended, and a submarine telephone cable 
had been established between this country and Ireland, which threw the 
whole of Ireland open and gave the company very important way-leaves 
under the agreement of 1896. These were very tangible advantages. . He 
hoped he had shown to the satisfaction of the committee that the Post 
Office was free, both legally and morally, to compete with the company. 
But were the Post, Office free to refuse to compete? Of that he was not so 
sure. There were two questions that had to be answered: Was the service 
efficient ? and was the service sufficient! To both of these questions the tele- 
phone committee unanimously gave a negative reply. The efficiency of a 
service like this mainly depended on way-leaves, and way-leaves undoubtedly 
this company had not got, and would not be able to get in future to the 
extent it might wish. Why? It had applied to Parliament time after 
time, hut Parliament was not going to override the local authorities, to 
impose everywhere and in every locality in the country a company on these 
local authorities without their permiasion. So backed up by Parliament, 
the municipalities were refusing to grant these way-leaves, and if they were 
not granted an efficient service was impossible. What was the position of 
the Company with regard to the existing wires? It had got 143,000 miles 
of wire. Out of this number, no fewer than 120,000 miles were on 
sufferance and terminable at very short notice—at the utmost in twelve 
months. Was it tolerable that this great telephone system, so important 
to the trade of the country, should exist any longer оп sufferance? There 
are other difficulties. What was called the single.wire system prevailed in 
places like Glasgow, and was largely used over the rest of the United 
Kingdom ; but it was impossible that the single-wire system could be an 
effective or efficient system. The Treasury Minute prescribed that no 
company hereafter licensed should have anything but the double-wire or 
the metallic circuit system. It was absolutely essential, in order to lay the 
double circuit, to take up the streets again, and the municipalities refused 
to grant such permission. The result was, that in places like Glasgow, 
where the single- wire system was in use, the service was an inefficient one. 
Further, the Post Office was under no obligation whatever to put the 
Company into communication even with its trunk wires. As between post 
offices and exchanges the agreement of 1896 distinctly stated that the 
Post Office was under no obligation whatever to do anything of the 
kind, that the Company must provide its own way-leaves between 
post offices and exchanges; and those way-leaves were being refused 
by the municipalities. He was bound to say it was reasonable 
in a case of that kind that the Post Office, although under no 
obligation, should meet the wishes of the Company, and it was, as a 
matter of fact, using its powers to connect the Company's exchanges 
its own trunk wires. Under the licence it holds the Company has got most 
unusual powers. It can pick and choose the localities it will serve. Natu- 
rally itchooses the more profitable areas and leaves the least profitable areas 
for the Government to undertake. But more serious he thought, than 
this choice of localities was the fact that, even in the same locality, it had 
the right, while it gave telephonic communication to one man to refuse it 
te his neighbour. Between two tradesmen engaged in the same trade, and 
in keen competition, this was a power which ought not to be in the hands 
of any privatecompany. Similarly the Company had the right to levy differ- 
ent rates from different localities and even from different peraons within the 
same locality. Finally they had the fact that the Company had no intention 
whatever of extending their system after 1904. If that was to be the case, 
and the licence expired in 1911, it was absolutely necessary that some other 
competitors should come into the field to supply the void between 1904 
and 1911. By the subscription system adopted the Company's service 
was limited to a small class of rich subscribers, and it was not right that a 
service of communication of this kind, so eesential to the trade of the 
country, should be so limited. They had, therefore, to introduce com- 
petitors who would, in the first place, be assured of their way-leaves, and, in 
the second place, would be perfectly free to introduce a system which would 
popularise telephonic communication. It was for this reason that he was 
bringing in this Bill. His resolution proposed to ask for two millions of 
money to develop telephonic communication on the part of the Post Office. 
The firat place to which their operations will extend would be London 
itself. He did not say that was the final sum they would spend, but it would 
carry them on for a considerable time. He might be asked why London had 
been picked out. The area of the London exchange was something enormous— 
654 square miles—with a population of 6,000,000, and its public wires number 
19,000, representing more than one-fifth of the whole of the wires of the 
country. In that large area the Post Office was determined to compete at 
once. The main reason why in London the Post Office would work the tele- 
phone iteelf was the question of way-leaves. The Post Office had the 
trunk wires, and the trunk-wire system in London was, perhaps, the best 
in Europe. The Post Office do not propose to work on the system of 
subscriptions only. They would adopt the system prevalent in Switzerland, 
by which subscribers paid a very small subscription—for London about £3 
а yeur—and afterwards a small fee for every message sent. He did not 
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There waa work for both the Post Office and the company in London, and, 
indeed, in all exchange areas. The Post Office would also establish a 
system by which the express letter service would work more harmoniously 
with the telephonic system than hitherto. The result of enabling a 
telephonic message to be delivered by express messenger and the toll 
system they were about to inaugurate would be that anybody, whether а. 
subscriber or not, would be able to изе the telephone system. Аз to 
municipalities, and the establishment of telephonic competition, they had 
fixed the limit at about 50,000 population, which correaponded roughly 
with the county boroughs, апа such local authorities could start a 
municipal telephonic system of their own. All that would be necessary 
would be the insertion of a clause in the Bill to enable them, if they received 
a licence from the Postmaster-General, to work a telephonic system them- 
selves at the cost of the borough rates without the expense of a provisional 
order. Municipalitiescould also go outside their own jurisdiction if they could 
make private arrangements for way-leaves with the local authorities outside. 
He recognised the fact that the competition of the municipality might 
prove very serious to the National Company. There was the case of way- 
leaves. It was perfectly true that a municipality would be able to grant 
itself wayleaves and to refuse them to the Company. Of courae, it would 
be equally able to grant wayleaves to a rival company, and still refuse 
them to the National Company. They proposed if the National Company 
were reasonable, and if in the interests of the public service it would con- 
nect itself with the syatem of the municipality, that it should have exactly 
the same wayleaves as the municipality. With regard to the purchase of 
the plant in 1911, they could get no municipality to undertake this work 
unless it had some promise that under certain conditions its plant would 
be purchased, and it would be unfair to give that concession to the muni- 
cipality and refuse it to the Company, even though the Post Offica 
were under no obligation to buy a singie pennyworth of the plant 
of the National Company in 1911. The Post Office is willing, where 
the two systems are in competition, to give a pledge to purchase 
the good and useful property of both—giving, of course, the preference 
to the municipality, kecause it will be the last in the field. The 
Post Office would reserve the right to purchase at the then value of 
the plant, and would insist that there should be the most absolute right of 
free inter-communication between all the rival systems throughout the 
country. The National Telephone Co. would, he thought, recognise that 
they had done their best, if competition must come, to ease it off, and 
establish the fairest possible practical terms, as far as that company was 
concerned. They hoped that one result would follow from the system 
they proposed to establish. Hitherto what he believed might be a great 
trade had gone abroad. All the principal appliances of telephony had to 
be purchased in Sweden, in Norway and in Holland. He hoped that if 
they had competitors in the field, if they had a large extension of tele- 
phonic communications, if they had these three services working side 
by side, they would get such competition that a trade for making 
telephonic instruments, wires, and the rest of it, would be established in 
this country. Не then moved :—“ That it is expedient to authorise the 
issue out of the Consolidated Fund of a sum not exceeding two millions for 
making further provision for the improvement of telephonic communica- 
tion and to enable local authorities to raise or apply money for telephonic 
purposes." 

Sir J. FERGUSSON said he was Postmaster-General when the agree- 
ment to which the right hon. gentleman had referred was come to, in 
1891—an agreement which certainly did not err in stri:tness. He entirely 
agreed as to the absolute discretion which was reserved to the Post Office, 
and which the Government of the day was most careful to maintaio. As 
a director of the National Company he never should have thought of 
questioning for a moment the right of the Post Office to compete with the 
Company in any part of the country, ortolicence any other company, or to 
licence a municipality. With regard to the telephone service, it should be 
remembered that at this moment there were only 75,000,000 telegraphic 
messages sent in the year, while there were 450,000,000 telephonic commu- 
nications. Again, for every 12 words sent by telegram the sender has to 
pay 6d., whereas in telephonic communicatioa two persons could carry on 
a conversation averaging 100 words at a cost of about 1d. The right hon. 
gentleman had treated the National Company as criminal to some extent, 
as an enemy of the public, and especially of the Post Office. Since 1892, and 
especially since 1896, when the agrecment was completed, the Post Office 
and the Company had been in the most complete harmony. Thescientific 
advisers оће Postmaster-General told the Committee of 1895 that the Com- 
pany was doing its work extremely well, that the system was the best that 
could be introduced, and that the Company was pushing its busine:s as hard 
as it could. The right hon. gentleman said that the Company held a mono- 
poly, that it was not like gas and other companies, with restrictions 
placed upon it, that it had unlimited powers to charge what it liked. He 
could not understand how the right hon. gentleman could make such а 
statement аз that. What was the reason why the Company was not 
restricted in its charges? It was that it had no rights, no powers Gas 
and water companies had compulsory powers; they could placa their 
undertakings where they liked, and where thera were such powers there 
were corresponnding restrictions. The telephone company had no right to 
put a wire across a public road or a house unless it had the saaction of the 
local authority or of the individual, as the case might be. It hai been 
stated that theCompany had fonght the Post Office tooth and nail. If that 
meant that the Company tried to get subscribers from the Post Office 
exchanges by undercutting Post Office rates, it was —well, not the fact. 
The Post Office, for the most part, withdrew their competition, aud the 
company did nothing more than push their business in the areas respecting 
which they wera licensed. 

Mr. HANBURY said that at Cardiff and other places where the Post 
Office were working the company came in and fought tooth and nail the 
very body that had granted them licences. 
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Sir J. FERGUSSON said Cardiff was one of the areas sanctioned. Why 
did the Government sanction that area if the Company were not to go there 
and try and supply every house in the town it could ? How could the Post 
Office complain of the Company[operating effectively in an area which they 
had expressly licensed ? The right hon. gentleman had asked if it was 
tolerable that the present system should exist on sufferance. The question 
was unfair in view of the terms on which the company was allowed to 
work. As to the talk about watering the Company's stock ; there was 
no idea of purchasing any company at a fancy price ; all the company did 
was to purchase other undertakiugs at their market price. In the ordinary 
course of things mistakes were made at the start, and no doubt the capital 
expenditure was much greater than would be that of another Company 
starting now with the knowledge possessed by the present company. Out of 
£6, 242,000 invested in the Company, over £5,000,000 had been actually ex- 
pended in the work of construction : and such a company should not be told 
that it had watered its stock, especially as the gross revenue for one year 
was very nearly equal to the whole amount of what the right hon. gentle- 
man called its " watered stock.” It was not the case that the Company 
alone had been slow, while the Post Office had done everything, to build 
the trunk wires. So far from that being the case, there were places 
to which the Post Office refused to extend the trunk wires, except 
under a guarantee of interest from the Company. Wherever a dozen 
or so subscribers could be obtained, the Company had been ready 
to open an exchange. The right hon. gentleman said the Company 
had the right to levy different rates on different subscribers. The ooly 
difference in rates was caused by the difference in working cost. The 
Company had been considering the propriety of altering the present system 
so as to provide for a low subscription and & charge according to the 
number of messages sent. They had not adopted that plan simply from 
fear of provoking violent displeasure in commercial communities, which 
were very jealous of any change. The general public had just as much 
access to the telephones as they had to the telegraphs. He was glad to 
hear that something was to be done to give the Company way-leaves. It 
would be an injustice, во gross, that no Government would perpetuate it, 
to give licences to the municipalities with the power to take up the streets, 
апа deny that power to the Company. 

Mr. HANBURY: Me only give these way-leaves to the Company where 
they consider the public interest and work hand in hand with the municipal 
system. 

Sir J. FERGUSSON asked whether that meant that municipal sub- 
seribers were to be placed in communication with the Company's sub- 
scribers, not only in their own area, but all over the kingdom. 

Mr. HANBURY said that co-operation between the municipal and Com- 
pany's systems would not deprive the former's subscribers of the right to 
use the trunk wires. 

Sir J. FERGUSSON said that he understood so much; but what he 
wanted to know was whether co-operation meant that the municipal 
subscriber was to have the right to communicate with every subscriber of 
the Company in any part of the kingdom. 

Mr. HANBURY said that the Company would undoubtedly be able to 
charge terminals. The muicipalities wtuld not be allowed to charge ter- 
minals, but u: doubtedly that right could not be taken from the Company. 

Sir J. FERGUSSON said he doubted the perfect fsirneas of the proposal. 
The Post Office would їп 1911 purchase such of the properties of the 
National Company as were useful to the Post Office. He had never 
imagined the Post Office would do anything else. The National Telephone 
Co. һаа done nothing to justify its being treated as a criminal. The 
Company was now actually told tbat the Postmaster-General would 
not bring the Company's subscribers into the Post Office in any a-ea in 
which the Post Office competed. Moreover, although it was stated in the 
House at the time by the then Chancellor of the Exchequer that the grant 
of way-leaves for a nomival rent was part of the agreement of 1892, they 
were now told that the Postmaster - General would not grant way-leaves to 
the company in any area where he was competing. One of the main con- 
ditions made in return for the surrender of the trunk wires was that 
way-leaves should be freely gran'ed at a nominal rent, and the Chancellor 
of the Exchequer at the time actually made an apology for charging any- 
thing at all. The competition proposed was & grossly unfair competition. 
He was quite sure that in 1892 the trunk wires would never have been 
surrendered if it had been thought that such an interpretation would have 
been put on the agreement. Не was sorry that a Minister shou'd treat the 
Company to which be belonged with the hostility which the right hon. 
gentleman had shown. . 

Mr. О. BOSCAWEN denied that the Committee which sat last year had 
dealt unfairly with the National Company or that there was any sort of 
moral undertaking that the Post Office should not compete with the Com- 
pany. The only point upon which ke thought the scheme of the Govern- 
ment was open to adverse criticism was the proposal to limit the granting 

of licences to towns of 50,000 inhabitants. He could eee no reason why 
every local authority willing and able to provide a telephone service should 
not be allowed to do so. 
by telephone were local—that was, that they ended iu the same area in 
which they originated - was a strong reason for granting a licence to every 
local authority which applied. 

Mr. PROVAND congratulated the Government upon the Bill. Cheap 
and effective telephone service was as ne:eseary to the commercial com- 
munity as railway and steamboat service. He hoped the restriction of 
licenses to towns of 50,000 inhabitants would be withdrawn. 

Sir JOHN LUBBOCK said ће was one of those who at once appreciated 
the great importance of the telephone, and took a part in introducing it 
into this country. It was true that the telephone had not made such pro- 
gress as in some foreign countries. But this was mainly due to the 
beavy payments claiüned by the Post Office. These payments made the 
service more expensive than it would otherwise have been. Much had 
been said about wate ed stock, He understood that the original su* scribers 
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were receiving 7 per cent., and anyone who had had experience of patents, 
and knew how many proved absolutely unremunerative, would consider 
that in an invention which had proved so great a success that was not an 
excessive profit. Не doubted whether under the Post Office the service 
would be more efficient. Already messages sent over the wires of the 
Company were far more numerous than telegrams sent over the wires of 
the Post Office. One speaker anticipated the Post Office would make a 
large profit. He hoped it might beso. The same was said when the Post 
Office took over the telegraphs, but the result had been a loss of £6,000,000, 
which was still increasing. He regretted the Government were encourag- 
ing municipalities to enter into another business, just when the whole 
subject was about to be inquired into. Unless each municipality had a 
highly trained staff, their system would be a failure, and if they had, it 
would be very expensive. He feared that the result in the long run would 
be to check telephone development and add still further to local indebted- 
ness and the ever-increasing burden of our rates. 

Mr. BARTLEY was satisfied the Post Office was really going to make a 
proper and energetic step towards the proviaion of a system of telephonic 
communication which would meet the requirementa of the people. While 
he agreed with Sir J. Lubbock that it was undesirable to extend trading 
by municipalities, yet, seeing that the work must be done by underground 
wires, and that the opening of roads should not be under the control of а 
private company, he heartily agreed with the recommeadation of the com- 
mittee. He would be sorry to see unfair hardship inflicted on the Company, 
for he recognised how much the Company, under their energetic manager, 
had done for telephonic communication. 

Mr. HEDDERWICK asked what would be the position of municipalities 
with populations less than 50,000. Would they be swept into the Bill, and 
would the Post Office have power to open streets without consent of the 
local authorities ? 

Mr. HANBURY said the Post Office everywhere in towns had the right 
to take up the streets for Post Office purposes, subject to the veto of the 
local authority, which veto was subject again to au appeal to a county 
court or other judge, and this power would continue under the Bill. 

Mr. FAITHFUL BEGG held strongly that the new departure was a mis- 
take. It was bold, but likely toend in disastrous failure. He had always held 
that the only cure for the troubles that had grown up around this ques- 
tion was the immediate purchase by the Government of the telephone 
company's undertaking and the carrying on of one system by the Post 
Ochce. The agitation which led np to the appointment of the committee 
was not so much in favour of municipalities being permitted to participate 
in the business as against Government neglect in the past and the incapa- 
city manifested throughout the Government efforts to take part in the 
business. He wished to know why the Committee had gone out of its way 
to report on a branch of the subject not included in tbe reference and had 
not toucbed upon an exceedingly important aspect of the question dealt 
with in expert evidence given by Mr. Lamb and Mr. Preece. Mr. Lamb, 
in his evidence, expressed the opinion tbat the telephone service was 
Post Office business, and that it was against public interest that there 
should be a competitive system of telephone exchanges, that the policy of 
the Department had been to take over the whole system, but that the 
Goverument had overruled the Department. All expert evidence proved 
that competition by different systems ended in confusion, and not iu 
economy. Subscribers were obliged to subscribe to two systems or more 
instead of one efficient system, so that confusion and wastes inevitably 
followed. 

Mr. C. McARTHUR said it was generally agreed that the Post Office 
was the proper Department to deal with the telephones. He was sorry 
to learn that municipalities would have telephones of their own. 

Mr. WEIR said the National Telephone Co. had been giving hon. 
members of the House telephonic communication for £2 per month. 
When he himself asked for it he was informed that a contract must now be 
entered into for five years at £10 or £12 per year. 

Mr. CAWLEY said the co-operation of the Post Offics with the National 
Company had not been of the slightest service. The Post Office had 
merely helped the Company to maintain a monopoly which had been against 
the interest of the public. 

The resolution was agreed to. 


TELEGRAPH (OHANNEL ISLANDS) BILL. 
This Bill, which provides for the laying of a telegraph cable between the 
mainland and the Channel, was read a second time in the House of Lords 
last week. 


MUNICIPAL TRADING. 

In the House of Lords on Friday last the Earl of Weymss presented 
142 petitions against clauses in various private Bills reapecting 
municipal trading. In commending these petitions to the consideration 
of the House, Lord Wemyss took as an illustration the purchase by a 
municipality of a patent relating to electrical apparatus upon which a 
large amount of public money might be spent in bringing the patent into 
uae for the benefit of ratepayers. Shortly afterwards, however (continued 
his lordship), it might be found that another invention was better and of 
more public utility, and the result would be that the money expended by 
the municipality on the prior invention would be rendered worthless. 
Thus the great evil of municipal and State trading would be the checking 
of private enterprise aud the progress of invention, being at the гате time 
a hindrance to national progress. The petitionera proposed that all Bills 
containing a manufacturing and selling clause should have their powers 


suspended until there had been a full inquiry into the whole question of 


municipal trading. Owing to the action of the Chairman of committees 
in both Houses in striking out these clauses, there was no danger from 
these Bills this year, but the principle remained, and he asked that there 
should be a full inquiry on the subject either by Royal Commission or by 
a joint commi'tee of both Houses of Parliament. 
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Castner-Kellner Alkali Со. (Limited) v. Commercial Develop- 
ment Corporation (Limited). 

The hearing of this case was resumed on Saturday. 

Mr. ASTBURY, continuing his argument on behalf of the appellants, 
said the point Mr. Justice Bigham held against them was that the mercury 
was stationary io relation to the cell which held it. He (counsel) did not 
care what rate it went at if it went at all. Lord Justice Williams had 
asked what would happen if the ribs were taken away. It was quite 
obvious there would be more flow in the mercury because the ribe, if they 
had any action, it was clearly in one way—an action which retarded the 
circulation of the mercury. The difficulty that had to be overcome was 
very clearly explained in Atkins and Applegarth. What he said was this: 
“ Where you bave got your salt solution over your mercury, you get your 
depoeit on the mercury ; but before you can get that deposit of sodium 
out of your salt solution, the oxygen in the salt solution will pick it up 
again, and you will get a mixture of caustic and water, as well as of salt 
and water, and then the two electromotive forces will be counter to each 
other, and one will block and stop the other.” Castner overcame this 
difficulty, and there was no problem before Kellner. Kellner's was simply 
a detsil of apparatus. Castner discovered —aud he was the first to discover 
it—that, in order to get over this difficulty of the counter electromotive 
force, they must completely stir up the whole thing, 

The MASTER OF THE ROLLS: Now, Mr. Moulton, do you mind 
taking the question of infringement first, because, if we are against you on 
that, it is no use going into subject-matter and disconformity ; but, if we 
are with you on that, we can take the other afterwards ? 

Mr. MOULTON : I cannot accede at once, because I cannot help thinking 
that the argument before your lordships bas confused the three points of 
subject-matter, disconformity and iufringement. This was a very peculiar 
action in one respect. It practically was an action which right through 
depended on documents. Of course, one was accustomed sometimes to 
prior user; but there was no prior user alleged, so that tbe anticipations 
were documents.  Disconformity depended on two documents; but, 
curiously enough, here the infringement depended on documenta, too, 
and he thougut his learned friends had a little forgotten the way in 
which this action came up. There was a proposal to sell for a 
large sum this patent to the public. The plaintiffs warned them 
that this patent was, in their opinion, for an apparatus which was an 
infringement of the plaintiffs’ patent. They brought an action to stop 
the plaintiffs giving such intimations unless they brought an action. 
Plaintiffs pointed out that they could not bring an action, because on their 
own statement they never used the machine. Defendants then said they 
would give an admission that they had used that which was found in 
Rhodin's epecification, and that was the admission on which the action was 
brought. His learned friends had made a very ingenious argument on 
questions of particular rates, resulta of turning round at a foot a second, 
and everything of that kind ; but the issue here was whether the appa- 
ratus was an infringement of the plaintiffs patent. He was going to 
&dmit that if there was no distinction between a rotary movement and the 
to-and-fro movement, then that there was no practical distinction between 
the plaintiffs’ apparatus and the defendants. Now, whether there was a 
difference between rotary and to-and-fro related to disconformity, but did 
not relate t> infringements, because in the claims of the complete specifi- 
cation plaintiffs clearly claimed rotary motion. 

Lord Justice RIGBY : We have the models, which we have seen with 
our eyes In yours there is a circular or cylindrical space divided by a 
partition into two cells. They are equal, you know, and in one of these 
cells the salt solution is operated and in the other is not. 

Mr. MOULTON : Your lordship is confueing our invention and our 
drawings. The difference is enormous, You put one drawing as an illus- 
tration. 

Lord Justice RIGBY : Very well Suppose that tbat which is an 
illustration is wrong? Your patent is bad, is it not ? | 

Mr. MOULTON : No, not at all. 

The MASTER OF THE ROLLS: Do you say the annulus is no essen- 
tial part of the defendants’ case ? 

Mr. MOULTON : Certainly not. It is not even mentioned in their 
specification. It is only shown in the drawings. 

Mr. TERRELL: It is point blank claimed. i 

Mr. MOULTON : No. What had been done before. People had got 
the idea of electrolysis into what I may call an absorbing cathode, a cathode 
which, instead of leaving the deposited metal on it, as in silver plate, 
sucked it in mercury. When they have once got it into that state, if they 
had paused there and stopped the current, this is a very unstable absorp- 
tion in the presence of the liquids out of which it was driven, and it would 
have undone the work Моге than that, if you go on loading you are 
changing your cathode from a thing that is pure mercury with an avidity 
for the metal into what I might call gorged or loaded mercury, which has 
а less appetite. Consequently, in the same way as we find in everything, 
& partially satisfied wan has not the appetite that he had when he began 
to eat. 

Lord Justice RIGBY : Is not that gorged mercury more useful for this 
process than a moderately charged mercury ? 

Mr. MOULTON : It is more useful in this way, that gorged mercury 
yields up its charge, when you have taken it away {о a place where you 
want it to yield up its charge much more easily. In the loading cell you get on 
best when you have got hungry, unloaded mercury. Аз you pile it up it 
gets less avidity for the metal, and that you feel by finding you have to 
use more electrical force to drive it in. On the other hand, if you take the 
first moment when it takes so eagerly, and draw the mercury off, that which 
it took eagerly it yields up reluctantly. 


Lord Justice WILLIAMS : Is it quite true to say the more electrical 
force to drive itin. The electrical force decomposes the salt and water, so 
that you get the sodium in a separate form so that the mercury can absorb it. 

Mr. MOULTON: Yes. 

Lord Justice WILLIAMS : Then if that is so it is not true to вау that 
the electrical current quickens the absorption. What the electrical current 
does is to increase the amount of material which can be absorbed. | 

Mr. MOULTON : When an electric current passes through it decom- 
poses exactly in proportion to its size. Therefore, it is right to say that if 
the electric current is the same the amount of sodium presented for this 
chemical absorption is the same, but the electrical force required to drive 
that current gets bigger and bigger as the amalgam gets loaded, and that 
is what is meant in the passages which talk about getting up а counter 
electromotive force, because mercury which is loaded would, if it was left 
without a current of electricity, start one backwarde, so that it is ready to 
rush forward, and when you are passing your electrical current through you 
have got to keep this back before you can get any current through. You 
are, as it were, pushing up hill. Therefore, the amount of electrical force 
required to drive the same current gets bigger and bigger as the loading 
gets greater, because you have got this back spring, which you have to 
neutralise before you can get any of your current through. Castner, no 
doubt, marked an important era. Before Castner what they had done was: 
they had charged their mercury, they had run it off into a separate vessel 
entirely, and they had treated it there so as to disgorge it, and then they 
had put it back again. Castner certainly made a very considerable advance 
in that. Castner took a cell, and he divided it in two by a partition that 
did not go quite to the bottom. 

Lord Justice RIGBY : But still into the mercury. 

Mr. MOULTON: Physically he cut it in two by a layer of mercury, 
chemically he did not cut it in two, but the slowness of action would be 
too great, and either rocked the thing or put in a paddle which stirred 
the thing round in order to drive loaded mercury into the other cell; he 
generally did that by means of a pump. Now, Kellner did something 
which, so far as the evidence went, was absolutely novel ; he cut his cell 
in two, and he got his results by moving one part of the cell relative to 
the other. | 

Lord Justice WILLIAMS : It seems to me that there is one point that 
you and Mr. Terrell are absolutely agreed on that, if one wishes to find out 
what was the novelty in either one of these patents, one must not look at 
anything said in the letters patent about it. You say the great thing, if you 
look at the Kellner patent, is something which is not mentioned from 
beginning to end of it. Then I hear Mr. Terrell say the great point about 
the Rhodin patent is so-and-so. I look at the Rhodin patent and find 
nothing about it. 

Mr. MOULTON : You have heard the Kellner patent only when treated 
with unloving hands. Let me say what I say he did. He was the first 
person to take an electrolytic cell. Of course, an electrolytic cell is a 
thing which contains necessarily a fluid, nece:sarily an anode, and neces- 
tarily a cathode; he took an electrolytic cell containing its fluid and 
moved it about in a bath of other fluid, carrying its own fluid still, thus 
cutting in two an electrolytic cell and moving the sides and the contents 
by themselves for the purpose of getting electrolytic decomposition of 
these salts. 

The MASTER OF THE ROLLS: Не slid the cells over the mercury, 
instead of sliding the mercury under the cells. | 

Mr. MOULTON : Yes, but whoever slid a cell before containing a fluid 
in the middle of a bath of another fluid, keeping the two fluids absolutely 
from mixing, because that is the one thing that is essential. He kept his 
electrolytic cell perpetually changing its walls in the sense of perpetually 
moving it, and changing the bottom on which it rested ; he moved that 
about among the other fluid in which he intended ultimately to depositits 
contenta, and yet he did it without any confusion, without any mixture of 
the two fluids and without any destruction of the separate and independent 
action of an electrolytic cell. Now with regard to subject matter about 
which there has been a long argument. Kellner's invention was a thing 
which unquestionably possessed subject matter; it was a way of doing 
something which was by no means obvious, and which gave to the public 
the choice of setting this alteration by which I may call mechanical move- 
ment of rigid structures instead of fluid movement; that is, by operating 
on the fluid. They cannot effectually dispute utility for this reason. I 
am not talking about Kellner's way of applying it, but if I am right in 
saying that Kellner was the first to do that at all, then that, idea, that 
proposal, and that inventioh is clearly one which you cannot say is not good 
subject matter on the ground of utility, because we have an instance of 
it iu this to which the defendants attach so great value. 

Lord Justice RIGBY : You may be perfectly right in all that you say во 
far, but if you choose to put into а patent something entirely different you 
may invalidate the patent. 

Lord Justice WILLIAMS: The difficulty that your argument seems to 
overlook is this. Your patert has never been commercially tried. 

Mr. MOULTON : No. 

Lord Justice WILLIAMS : I am not sure ; I do not know whether it 
would be a success if it were tried, or whether it would not, but you have 
already told us that it is very much a question of degrees and proportions, 
and one thing and another. They say, rightly or wrongly, that their 
Rhodin process includes a variety of functions which are not included in 
your patent in any way, and no reference made to them. They say, for 
instance, there is much greater exposure of the loaded mercury to the 
action of water, and they say also that the lips of their cells stir up the 
mercury апа prevent the occcurring of that irregular richness of thie 
mercury which practically would prevent their machine working. Let us 
assume fora moment there is no proof that your machine would work 
commercially, and supposing we are satisfied upon the evidence that their 
machine, plus theic differencee, will work efficiently commercially, would 
you be entitled to judgment under these circumstances ! 
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Mr. MOULTON : Competitive utility is not the test of utility. We gave 
by our invention a useful choice to the world, by which they could attain 
this alternation of circumstances by new mechanism, which, under some 
circumstances, would be valuable, and perhape, under others, would not. 
Now if we have done that, and their patent—which I do not admit— 
shows how great an advantage can be taken of that, then there is a tribu- 
tary patent ; they are using our invention, although they have added to 
it. They have ploughed with our heifer. I do not mean to say the 
skill of the ploughman is nothing, but still, whose heifer was it? 
The bell-shaped, salt-charged cells passing over the mercury and pene- 
trating into it caused the mercury to become charged with the sodium, 
and the water in the spaces between the bells made the mercury discharge 
it, and that being the principle of Kellner’s invention, he was per- 
fectly within his right in utilising the nine months allowed between 
the provisional and complete specifications to perfect his invention. 
It was obvious that it was a fair development of the principle to say, 
in his complete specification, that it was easier mechanically to make 
the mercury go round and round instead of to and fro, and he also showed 
that two of the machines might be moved round one axis. The inventor 
realised that the same thing might be done by causing the electrolytic 
celle of the upper vessel to rotate over the mercury, as by turning back- 
wards the vessel containing the mercury, and he submitted that there was 
no more difference between the defendants’ apparatus than there would be 
in two mechanical organs, in one of which a perforated music sheet moved 
round over the tops of the pipes, while in the other the pipes were turned 
round under a fixed sheet of music, Castner had got a single rigid 
structure, and they had to see what Kellner did. Kellner taught the 
world a way of doing something which no one had thought of before. As 
to the issue of disconformity, that which was described in Kellner's com- 
plete specification was, so far as the electrolytic action was concerned, 
nothing more than the working out of the original idea described in his 
provisional specification —that was to say, taking his electrolytic cell and 
moving it about or keeping the cell still and moving about the 
vessel containing the mercury. That was not a departure in any 
way from the original idea, but merely a development which the 
inventor was entitled to make. The true invention disclosed in the 
provisional specification was a cell in two parts and a bottom movable 
with regard to the top, so as to bring the mercury alternately under 
the action of the salt and water and of the water. As to the point of 
novelty, taking the extremest form of Kellner's apparatus, the form 
nearest to Castner, viz., that inside the compartments were still and the 
veasel containing them rotating, it would be seen that Castner got a rigid 
cell and no bells in the containing vessel, and the only thing he did 
was to move the mercury round on the stationary bottom. If the 
bottom was cut off, and put into a larger vessel, and the inner vessel had 
divided compartments, the bottom being movable with regard to the top, 
that would make Castner’s apparatus like Kellner’s. He submitted that 
Kellner had not claimed anything that was not new, but if he had over- 
lapped anything that had gone before he must submit to a limitation of 
his claim in that respect. Kellner’s apparatus would do its work if the mer- 
cury was frozen, and hedid not think he need trouble himself aboutanything 
that moved the fluid mercury relatively to its containing vessel in the only 
way that a fluid could work. Whatever amount of rotary flow there might 
be in Kellner or Rhodin, both considered that rotary flow not only was 
not essential but not advantage ua, and both of them tried to check it as 
much as they could. The question of something quite different from 
rotary action, such aa agitation, and the inward and outward current raised 
other issues. 

Lord Justice RIGBY : That is for the purpose of churning it. 

The MASTER OF THE ROLLS said he understood it waa agreed that 
the defendants' apparatus, which had not yet been at, work, was to be con- 
structed according to their specification. The language of the specification 
might be open to criticism, which might turn out to have no application to 
the actual working. | 

Mr. MOULTON said that оп the question of infringement, what was 
intended by Rhodin, and how was it intended to work ? 

Lord Justice RIGBY did not think that mattered much. 

Mr. MOULTON said in Rhodin's there was a vessel gliding over mercury, 
which both Rhodin and Kellner took pains to keep still. It was, in fact, 
Kellner, and he might have sold Rhodin for Kellner. All the forms of 
actiou in Rhodin were essential to Kellner. If, in the course of four 
years, Rhodin had learnt that he ought to move more quickly, surely that 
did not affect the fact that he was taking the plaintiffs’ mechanism, and 
obtaining the same results that the plaintiffs must get ; and the learned 
judge in the Court below came to the conclusion that Rhodin was but a 
description of what Kellner was. If the plaintiffs had got a valid patent, 
it appeared to bim there could be no doubt but tbat Rhodin had used 
their invention and their apparatus—for it was & ciaim for apparatus— 
and was proposing to utilise it in the same way. That the defendants had 
used a larger containing vessel, and thus got a larger water space was 
immaterial, the amount of decomposition being proportionate— not to the 
water space, but to the electric current, and if there was vertical churning 
that would take place whatever the size of the vessel. 

Mr. BOUSFIELD, Q.C., followed on the same side. 

Owing to indisposition the Master of the Rolls did not attend the Court 
on Wednesday, and it was agreed that Mr. Terrell should make his reply 
upon the whole case. | 

Mr. TERRELL contended that though there might be some difference 
between Kellner’s patent and the alleged anticipations of Kellner there 
was no evidence, and no suggestion even, that there was utility in such 
difference. Kellner's specification did not describe a stationary mercury 
cathode, as he spoke of rotating the vessel containing the mercury. What 
he described was & flowing mercury cathode as distinguished from a mer- 
сигу cathode, stirred or agitated. With regard to Kellner, one could 
not help thinking that between the date of his provisional and the date 


of his complete specification, some direct knowledge of Castner 
came to him, for the reason that Kellner took the two things 
which Castner had trom the first time introduced. He took a 
differentiated current by that which was well known to all electricians as 
an equivalent metal. The learned counsel said that what the defendants 
complained of was that, when a man like Kellner chose to take out a 
patent of an invention, being exactly the opposite to what Castner pro- 
claimed he wanted to do, they, who were doing the same thing as Castner, 
should be accused of doing the same thing as Kellner. 

At the conclusion of the arguments their Lordships reserved judgment. 


Cooper v. The Electrical Installation Co. (Limited).. 


On Friday, in the High Court, Mr. Justice Kennedy and a jury heard 
this action. The case has already been fully reported in The Electrician. 
At an early stage of the present proceedings, Mr. Justice Kennedy sug- 
gested it would be best to refer the case, and later the officer of the 
Court pointed out that the agreement put in was not the original, but a 
counterpart. The document lacked authority as it had not the proper 
stamp. The hearing was, therefore, adjourned for the rectification of the 
document. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, I, 2 and 3, Salisbury-court, Fleet- 


street, Lendon :— 
' NOW READY. 


"ErzorBICAL TESTING FOR TELEGRAPH ENGINEERS."— By J. Elton 
Young, M. I. E. E. The scope of the book aims at (ашыра fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
emy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 


“'Тнв STUDENTS’ GUIDE TO SUBMARINB CABLB TESTING.”—A new work 
by Messrs. Н. К. C. Fisher and J. О, Н. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve ава 
guide to o tors already in the tel ph service, and to those who desire 
бо enter that service. e t cable companies now insist that their 
operators and bationers s certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 


„ SUBMARINE CAsLm-LAYING AND Reparaina.”—By H. D. Wilkinsor, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. 

"PmAcrTICAL NOTES FOB ELEOTRIOAL STUDENTS."—By Messrs. А. E. 
Kennelly and Н. D. Wilkinson. Price бв. 6d., post free. 

"ErzOTRO-OHEMISTRY."—By Dr. G. Gore. Third Edition. 
post free. 

‘WIRELESS TELEGRAPHY: SIGNALLING ACBOSS SPACB WITHOUT WIRLS 
BY ELgorBRi0 WAVES. „Ву DE О. Ј. with many original illustra- 
tions. Enlarged Edition, . net, 2s. 9d. post free. 


“Tho Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.— The Big Blue Book" for 1899 is Now Reapy. 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &c., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume contains, also, 
the large Sheet, Tables of Electricity Supply Stations and Electric 
Railways and Tramways, finally corrected to Feb. 9, 1899. The 
price of the Directory and Handbook remains the same—10a., post 
free 10s. 9d.; abroad, post free, 12s. (United States 133. 6d.) 


TENDERS INVITED. 


The Paddington (London) Guardians invite tenders for the wiring 
of the workhouse in Harrow-road. Specifications, &c., may be 
obtained of Mr. А. W. Sclater, 182, Oxford-street, London, W., 
and tenders must be delivered at the offices of the Guardians before 
5 p.m. of 28th inst. An advertisement contains further particulars. 


As announced in an advertisement, the Barking District Council 
invite tenders for the supply and erection of one 80-kilowatt steam 
dynamo, with necessary pipe-work and accessories. Plans, &c., 
may be obtained from the consulting engineer (Mr. W. C. C. 
Hawtayne), 9, Queen-street-place, London, E.C., after 11th inst., 
and tenders, addressed to the chairman of the Council, must be 
lodged at the Council Offices before noon of the 27th inst. 


The Sunderland Corporation invite tenders for (a) indis-rubber 
covered cables, (b) cast and wrought iron pipes and street service 
boxes, (с) stoneware casings and bearers, and (d) house fuse boxes. 
An advertisement contains further particulars, and specifications, 
&c., can be obtained on application to the borough electrical engi- 
neer (Mr. J. Е. C. Snell), Dunning-street. Tenders addressed to 
the Chairman of the Lighting committee must be delivered at the 


Price 2s., 
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office of the town clerk (Mr. Fras. M. Bowey), Town Hall, Sun- 
derland, by noon of Thursday, 30th inst. 


The Plywouth Corporation invite tenders for twelve months’ 
supply, from April 1 next, of transformers and arc lamp carbons. 
Specifications may be obtained from the borough electrical engineer 
(Mr. Jobn H. Rider), to whom tenders must be sent by 23rd inst. 
Further particulars are given in an advertisement. 


As announced in an advertisement the Electric Lighting com- 
mittee of the Rothesay Town Council invite tenders for the supply 
and erection of two 20 н P. coupled engines and dynamos, switch- 
board, cables, arc lamps and posts, feed pump, steam and exhaust 
pipes, &c. Specifications, &c., may be obtained from the consulting 
engineer (Mr. T. Crichton Fulton), 44, West George-street, Glasgow, 
and tenders must be lodged with the town clerk (Mr. John T. 
Wilson) before noon of Monday, 27th inst. 


The Doncaster Corporation invite tenders for the supply and 
erection of (b) three mild steel Lancashire double-flued boilers ; 
(c) three sets of steam dynamos, two sets of larger steam 
dynamos, condensing plant, &c., and a 6-ton overhead traveller ; 
(d) storage battery of 136 cells, having a capacity of 750 ampere- 
hours; (e) electrical instruments and other apparatus; (J) uader- 
ground armoured cables, street boxes, &. Further particulars are 
given in an advertisement, and specifications can be obtained from 
the consulting engineer (Mr. James N. Shoolbred), 47, Victoria- 
street, London, S.W., or at the office of the Borough Surveyor, 
Doncaster, after 14th inst. Tenders must be sent to the town clerk 
(Mr. Thos. B. Sugden) by noon of 28th inst. 


The Aberdeen Corporation invite tenders for the supply and 
erection of the following materials for the equipment of their 
George-Street and Woodside tramway route :—(a) permanent way 
and roadwork, (b) overhead line construction, (c) feeder and test 
cables, (d) tramway cars and all accessories, and (e) switchboard, 
instruments, &c. Copies of specifications, &c., may be obtained 
from the city electrical engineer (Mr. J. Alex. Bell) after 15th 
inst., and tenders must be sent to the town clerk (Mr. W. Gordon) 
by 10 a.m. of 29th inst. Further particulars are given in an 
advertisement. 


As announced in an advertisement, the Dundee Gas Commis- 
sioners invite tenders for the supply and erection of four Lancashire 
boilers, two 450 н.р. steam engines and dynamos and one 700 н.р. 
Steam engine and dynamo. Specifications, &c., can be obtained 
from the city electrical engineer (Mr. Walter H. Tittensor), Dudhope 
Crescent-road, Dundee, and tenders must be sent to the town clerk 
eur 145 Thornton), City Chambers, Dundee, not later than 

arc Я 


The Great Central Railway Co. invite tenders for stores and 
materials during the twelve months ending April 30, 1900, in- 
cluding electric light and telegraph materials, asbestos packing, 
crucibles, india.rubber, screws, signal materials, tools, wire, 
Specifications, &c., may be obtained from the secretary (Mr. Oliver 
S. Holt), with whom tenders must be lodged by 14th inst. 


The Guardians of the Poplar (London) Union invite tenders 
for the supply and erection of (a) steam turbines and dynamos 
(direct coupled), (b) electric motors, (c) accumulators, (d) electric 
cables, wiring, and fittings, and (e) main switchboard and distribu- 
поб осаго Tenders to Mr. С. Н. Lough, before 6 p.m. of 

nd inst. 


The Vestry of Hammersmith (London) invite tenders for the 
supply and erection of three water-tube boilers, two 1,000 H. P. slow- 
speed engines, coupled direct to two 600 kilowatt alternators, 
1 feeders and cast-iron pipes. Tenders before б p. m. 

arch 15. 


The committee of the Stockport Sunday School require tenders 
for the electric lighting of their premises. Applications for 
permission to view premises to secretary by March 24. 


The Greenock Board of Police invite tenders for the supply of 
low-tension mains, including the erection of arc lamp poles, &c. 
Tenders to Mr. G. MacCulloch, by March 16. 

The Glasgow Corporation invite tenders for the reconstruction of 


tramways. Tenders to Sir J. D. Marwick, City Chambers, Glasgow, 
by March 15. 


The Electric committee of the County Borough of Belfast invite 
tenders for the supply and erection of switchboard extension. 
Tenders to Sir Samuel Black by noon of March 16. 


The Ambleside Council invite tenders for the supply of gas 
engines, generators, boosters, switchboard and battery, and mains. 
Particulars from Messrs. Hopkinsons and Talbot, 29, Princess-street, 
Manchester, or 26, Victoria-street, London, S.W. 

The Lighting committee of the Canterbury Corporation require 
tenders for the supply and erection of :—(a) Boiler-house plant, (b) 


engine-house plant, (c) extension of switchboard, (d) extensions to 
mains. Tenders by March 14. 


The Harwich Corporation invite offers for the transfer of their pro- 
visional order. "Tenders by May 17. 


The Southend Corporation invite tenders for the temporary trans- 
fer of their provisional order. Tenders to town clerk by April 6. 

The Lewes Corporation invite offers for the erection of electricity 
supply works. "Tenders by March 24. 

The Southampton Corporation require rails and fish plates for the 
reconstruction of the tramways. Tenders by 21st inst. 


The Great Northern Railway Co. (of Ireland) invite tenders for 
the construction of about 2? miles of tramway between Bailey Post 
Office, Sutton, to Howth Station. Tenders to secretary, Amiens- 
street Terminus, Dublin, by 27th inst. | 

The Dewsbury Corporation invite tenders for the extension of the 
electricity station building. Tenders to Town Clerk by 25th inst. 

The Plymouth Corporation invite tenders for wiring the Council 
Chamber. Tenders to borough electrical engineer (Mr. J. H. 
Rider) by 22nd inst. 

The Bury (Lancs,) Electric Lighting committee invite tenders 
for a Lancashire boiler with steam and other pipes. Tenders to 
Town Clerk by 20th inst. 

The Edinburgh Corporation invite tenders for the construction of 
about 1,080 yards of electric main subway in Macdonald-road and 
Leith-walk. Tenders to the Town Clerk by 17th inst. 


The Perth (Western Australia) City Council invite tenders for a 
concession for the erection of electricity supply works. Tenders to 
Town Clerk by May 2. 


The French Post and Telegraph Authorities invite tenders for the 
supply of 825 tons of bronze or copper wire. Tenders to le Sous- 
Secretariat d'Etat des Postes et des Télégraphes, 103, Rue de 
Grenelle, Paris, by 16th inst. 

The Santiago (Spain) Municipal Authorities invite tenders for 
the erection of electricity works, with a view to utilising the water 
power of the River Tambre. Tenders to el Presidente del Consej» 
de Administracion by April 20. 


The Norwegian State Telegraph Administration invite tenders 
for (1) galvanised iron top plates, (2) galvanised soft Swedish 
Siemens-Martens steel telephone angles, and (3) brackets, with 
accompanying collars and nuts, of two different descriptions. 
Tenders to the Telegrafintendantes Kontor, Christiania, by March 11. 


TENDERS RECEIVED AND ACCEPTED. 


Messrs. Robinson, Sadler and Co. have obtained the contract for 
wiring the Free Public Library, Plymouth. 


The Watford Town Council have accepted the tender of Messrs. 
W. T. Allen and Co. for the supply of 120 incandescent lamp 
columns at £1. 19s. each. | 

At the meeting of the Accrington Town Council cn Monday the 
нш tenders were accepted for the supply of electric lighting 

nt :— 

Р Johnson and Phillips (three engines and dynamos) £2,804 10 
W. T. Glover and Co. (mains and cables) . 4,550 0 
Chloride Electrical Storage Syndicate (storage battery) 910 0 
Crompton and Co. (switchboard )........ е 641 

The Shoreditch (London) Guardians have received the following 
tenders for wiring and fitting-up the workhouse, infirmary, casual 
wards, dispensary, nurses’ homes, porter's lodge, &oc. :— 

Peacock and Co. (accepted)... £1,330 | Elec. & Gen. Engineering Co. £1,779 

John Bolding and Son......... 2,039 | Nat. Elec. Free Wiring Co... 1,500 

Handford and Driscoll 1,998 | Electrical Erection Co. ...... 1,355 

The Whitechapel District Board of Works have accepted, upon 
the recommendation of the Electrical committee, the tender of 
Messrs. Manlove, Alliott and Co. for the erection of a refuse 
destructor, at £17,740. 16s, 

The contract for ventilating work, including an installation of 
electric fans, at Bridgewater House, St. James's Park, has been let 
to the Grahtryx Ventilating and Engineering Co., at £1,250. 

The Doncaster Guardians have accepted the tender of Mr. T. 
Scott Anderson for the electric lighting of the workhouse, at 
£2,730. There were 32 tenders, ranging from £2,500 to £6,260. 

The Lincoln Town Council have accepted the tender of Mesars, 
Ruston, Proctor and Co. for the supply and erection of two dry 
back marine boilers for their electricity works, at £1,145. 

The Tunbridge Wells Council have accepted the tender of 
Messrs. Seale and Austen for the supply of 50 incandescent lamp 
columns, at 24s. each. 

The Exeter Town Council have accepted the tender of Messrs. 
Babcock and Wilcox for the supply of a 500 н.р. boiler for £1,120, 
and of Mesars. S. Z. de Ferranti (Limited) for a 250 kw. alternator 
for £3,460. 

APPOINTMENTS VACANT AND FILLED. 

A thoroughly competent manager is required for large india 
rubber works to be established on the continent. Some further 
particulars are given in an advertisement. 

The Barnsley Corporation require a clerk of works for their 
electricity undertaking. Salary £100, rising to £200 per annum on 
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the commencement of supply. Applications to the consulting 
engineer, Mr. Thomas L. Miller, 7, Tower-buildings, N., Water- 
street, Liverpool, by 17th inst. Further particulars are given in an 
advertisement. 

There is a vacancy for an improver at the Bury electricity supply 
works. Applications to borough electrical engineer (Mr. S. J. 
Watson). See advertisement. | 


The Brighton Town Council have appointed Mr. C. C. Fowler 
assistant manager of the Corporation electricity works on the terms 
set out in our last issue. 


Mr. P. W. Robson, of South Shields, has been appointed super- 
intendent engineer for the equipment of the mechanical appliances 
in the new Municipal Technical School, Manchester. 


Mr. John Pilling, assistant engineer at Bolton, has been appointed 
resident electrical engineer to the King's Lynn Town Council. 

Mr. W. Wyld, assistant engineer at the Salford electricity 
works, hes been appointed electrical engineer to the Patent Shaft 
and Axletree Co., who propose to put down a large polyphase 


power plant. 
BUSINESS NOTICES. 


W. T. Henley's Telegraph Works Co. (Limited), have opened a 
branch office and warehouse at 30, Mosley-street, Newcastle-on- 
Tyne, where a large stock of wires and cables is kept. The 
branch is under the management of Mr. W. Odgers, who has been 
in the company's service for many years. 

Mr. Heinrich A. Brandt has opened offices and factory at 33, 
raa London, E.C., where stocks of mica and micanite will 

held. 


Messrs. F. F. Bennett and W. H. Walley, electrical engineers, 
13, Victoria-buildings, Deansgate, Manchester, have dissolved 
partnership. Debts by Mr. Bennett, 

Messrs. A. Costar and C. Martin, electrical engineers, 37, Broad- 
way, Deptford, and 10, Church-street, Croydon, have dissolved 
partnership. Debts by Mr. C. Martin, who continues at Deptford. 
Mr. A. Costar will carry on business at Croydon. 

Messrs. E. J. Crosier and W. J. Stephens (trading as Crosier, 
Stephens and Co.), 2, Collingwood-street, Newcastle-on-Tyne, have 
dissolved partnership. Debts by Mr. E. J. Crosier, who continues. 

Messrs. W. Г. Snetzler and A. Pearse (trading as Snetzler and 
Co.), electrical engineers, &с., Little James-street, London, W.C., 
have dissolved partnership. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The following are some of the creditors in connection with the 
execution of a deed of assignment by John A. Edmondson, electrical 
engineer, Globe electrical works, Kirkstall-road, Leeds :— 


W. T. Glover and Co £553 | William Patterson £27 
Johnstone, Benjamin and Со... 211 | Doulton and Co. .................. 27 
Globe Engineering Co 209 | Simplex Steel Conduit Co. ... 27 
Edgar Allen and Co. ............ 177 | W. М. Brunton and Son......... 26 
Е. Н. Royce and Со. ............ 167 | Nalder Bros. and Thompson... 24 
General Electric Со. ............ 90 | English Electric Carbon Со... 25 
Wm. McGeoch and Co. ......... 85 | Thomas Danks and Co. ......... 20 
А. Dougill and Co. .............. 75 | Beanland, Perkin and Co. 19 
Cox-Walkera ..................... 75 | Aluminium Supply Co. ......... 18 
Verity's (Limited) ............... 61 Н. M. Salmony and Co 17 
Alfred Hickman (Limited)...... 61 | Beecroft and Wightman ...... 15 
Midland Electric Wire Co....... 45 | National Telephone Co. ......... 16 
Lee and Whitfield ............... 44 C. Lindley and Co. ........ ...... 13 
Edison aud Swan Co. ............ 43 | Automatic Standard Screw Co. 13 
Harrison and Singleton ......... al; Her!!! 12 
Hulbert Bron 35 | Mosses and Mitchell ............ 12 
Turner Bro 55 | Charles Joyner and Co.......... 12 
Le Carbone ....................... 42 | North British Wire Mfg. Co.... 12 
Joseph Sankey and Sons 52 | Connolly Bros . 11 
Meirowsky and Co................ 51 | T. Bolton and Sons .............. 11 
Greenwood and Batley ......... 50 | India Rubber Co. ............... 10 
David Moseley and Sons 29 Frederick Smith and Co. ...... 10 


The debts are returned at 47, 135. Os. 8d., assets at £7,947. 1s. 
Mr. Myles Lee, C.A., 17, East Parade, Leeds, is trustee. 

Claims against the Northern Counties Electric and Motor Co. 
(Limited) are to be sent by April 14 to the liquidator (Mr. Jas. 
Robinson), the Nook, Lightcliffe, Yorks. 

A first and final dividend of 8s. 14d. in the £ is payable at Bank- 
ruptcy Buiidings, Carey-street, London, inthe failureof J. Dewhurst, 
electrician, &c., 52, North End-road, West Kensington, London. 

Creditors of Binko, Ridsdale and Co., Limited (in voluntary 
liquidation) must send particulars of their claims to the liquidator 
(Mr. W. B. Peat), 3, Lothbury, E.C., by April 14. 


For Sale.—As announced in an advertisement Messrs. Fuller, 
Horsey, Sons and Cassell have been instructed by the receiver for 
the debenture holders (pursuant to order of Mr. Justice Wright) 
to sell by tender in one lot the valuable leasehold engineering 


works, lately occupied by the London Stamping Co. (Limited), and 
known as the Castle, Barnsbury-street, Islington, London, N. 
The plant and machinery are practically new, and the works may 
be viewed by order. Particulars, with forms of tender, may be 
had of the receiver (Mr. Robertson Lawson), 34, Old Broad-street, 
E.C., Messrs. Dale, Newman and Hood, solicitors, 75 and 76, 
Cornhill, E.C., and of the auctioneers, 11, Billiter-square, E C. 
Tenders must be sent before noon of Thursday, M arch 23, to the 
registrar of companies (winding up), Bankruptcy-bu ildings, Carey- 
street, London, W.C. 

Salvage Sale.—Messrs. Wheatley Kirk, Price and Goulty will, 
on Wednesday, March 22, sell by auction a quantity of slightly 
damaged electrical stock, upon the premises of the General Electric 
Co., 203, Upper Thames-street, London, E.C., consisting chiefly of 
an extensive collection of electrical fittings and appliances damaged 
at the recent fire, Some particulars will be found in an advertise- 
ment on another page. 


Fire.—We are informed that the fire which has been reported 
in the daily papers as having occurred at Messrs. W. T. Henley’s 
Telegraph Works, North Woolwich, on Tuesday, was of a very 
trivial nature, was extinguished before the arrival of the fire 
engines, and will cause no delay in the company's business. The 
man who was injured is progressing favourably. 


British Insulated Wire Co.'s Staff Dinner.—On Friday 
evening last, the annual ataff dinner of the British Insulated Wire 
Co. was celebrated in sumptuous style at the Adelphi Hotel, 
Liverpool. About 100 guests and members of the staff met 
together in the spacious reception room, which presented the 
cheery appearance of a sort of gathering of the clans." Many 
had come from remote parts of the British islands, and the faces 
of numerous supply station engineers were to be noticed among the 
crowd. Dinner was served in the adjoining banqueting room, where 
five tastefully arranged tables had been set. The chairman of the 
company (Mr. W. M. Brigg) presided, and by his genial countenance 
and cheery speeches made everyone feel thoroughly at home. During 
dinner instrumental music, under the direction of Mr. G. Barton, 
was provided, and the after-dinner speeches were interspersed with 
song. The toast list gave occasion for some excellent speeches. 
Mr. Brigg proposed the toast of The Queen,” after which Mr. 
Muspratt proposed The Electrical Industry,” and in his remarks 
directed attention to the flourishing condition of the industry at 
the present time, and commented on the conditions which seemed 
unduly to favour foreign competition. Mr. Ferranti, in responding, 
said that standardisation and uniformity of manufacture were much 
needed to cheapen and promote electrical industry. After several 
other toasts, the proceedings terminated at a late hour. On the 
following day a party of the guests paid a brief visit to the British 
Insulated Wire Co.’s works at Prescot, which recently have been 
very much extended to meet the requirements of the enormous and 
still growing cable business of the company. 

Automatic Telephone Exchanges.—The Telephone Construc- 
tion Co. (Limited), whose automatic exchanges have been fully 
described in our columns, have now issued a pamphlet setting forth 
the merits of the automatic system, and explaining the action of 
the apparatus with the help of c pious diagrams.—— Me. А. R. 
Bennet has inspected eight automatic telephone exchanges in the 
United S:ates, the largest one being in Augusta (Georgia), and 
having 530 subscribers, and a copy of his report has also reached 
us. Heis satisfied that a service for 10,000 lines could be con- 
ducted as satisfactorily by the automatic as by the manual system, 


Phonophore Apparatus.—The new catalogue of telephonic 
apparatus on the phonophore system is issued by the New Paono- 
phore Telephone Co. (Limited), fully illustrating and describing 
the company's system. 


Steam Users’ Specialities.—Messrs. Holden and Brooke 
(Limited), of West Gorton, Manchester, have just issued a handy 
catalogue containing particulars of a number of their manufactured 
articles for steam users. The list includes iojectors, ejectors, 
pumps, driers, ante-primers, traps, &c. A number of illustrations 
and tables of sizes and prices are included in the list, which is a 
useful shape for easy reference. 


Sunbeam Lamps.—The Sunbeam Lamp Co., of Gateshead. on- 
Tyne, have just published a new price list giving particulars of a 
large variety of Sunbeam lamps, lamp-holders aud lighting acces- 
sories, which will be of service to the trade. The new list is well 
arranged and nicely printed. 


Export Merchant Shippers.—A valuable annual publication for 
those seeking information regarding the leading firms of exporters 
and shippers is the ** Export Merchant Shippers' Directory," pub- 
lished by Messrs. Dean and Son, of 162, Fleet-street, London. 
The 1899 (34th annual) edition is now ready, and shows an increased 
bulk over its predecessors. The increase includes the addition of a 
number of lists of exporters from districts in the United Kingdom 
not previously included, and the old lists have been considerably 
amplified. t is now claimed that they include every firm of 
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importance in the export shipping line. The book has been 
entirely re-set in new type, ана the arrangement of the contents 
has been rendered even more accessible than hitherto. Notwith- 
atanding a large addition to the number of pages, the compression 
of the matter and the use of thinner paper leave this excellent 
annual as handy for handling and reference as previous editions. 
The general accuracy and get-up of the book are creditable to all 
concerned in its production. 


Cassiers Magazine.—The March issue contains articles on 
* The Rome-Tivoli Electrio Installation," by Alfred O. Dubsky ; 
„The Problem of Battleship Design," **'Tbe Generation of Acety- 
lene," The United States Revenue Cutter Service, Ancient 
Mining.“ The Outlork in Marine Engineering,” The Venturi 
Water Meter,” and Points in Water and Engine Selection." 


The ‘‘ Engineering Magazine.”—The contents of the March 
issue of this magazine include ‘‘ Electricity at the Paris Exposition 
of 1900," by Georges Dary ; ‘‘ Readings from Experience in Naval 
Engineering,” ** America and Germany as Export Competitors and 
Customers,” ** Railway Location and Surveys in Rajputana, India," 
Machine Shop Management in Europe and America," The 
Development of Wood Working Machinery," ** Standard Specifica- 
tions for Steel," ‘‘Machine Tool Depreciation as an Element of 
Manufacturing Cost, The Field for an Automatic Gas Meter,” 
and A Review of the Nicaragua Canal Scheme.” The usual 
Review of the Worid's Engineering Press is also given. Copies of 
the magazine may be had at 1, 2 and 3, Salisbury-court, Fleet- 
street, London. 


Motor Car Journal.“ This is the title of a new penny weekly 
published by Messrs. Cordingley and Co., Shoe-lane, London, E.C. 


Willing’s Press Guide, 1899.— We have to acknowledge the 
receipt of the 1899 issue of this extremely useful newspaper press 
guide, which is in its twenty.sixth annual issue. Copies can be 
obtained of Messrs. Willing, 125, Strand, London, W.C., price 1s. 
It will be found a serviceable office reference book. 


Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufact 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instrumenta 
or machines, which are not separately specified) from March 1 to 
March 7, with the ports of destination :— 

Argentina—Buenos Ayres, £763. Australasia—Adelaide, £38; Christ- 
church, £13; Hobart, £137; Launceston, £98; Lyttelton, £25; Mel- 
bourne, £1,207 (including £946 telegraph material); Perth, £178 ; Port 
Chalmers, £51; Sydney, £286; Wellington, £446 (including £298 
telegraph material). Brazil—Rio Janeiro, £331 (telegraph material). 
Canada—Montreal, £35.  Ceylon—Colombo, £41. China—Shanghai, 
£469. Columbia (Republic of)—Santos, £113 (telegraph material. Den- 
mark — Copenhagen, £168. .Egypt—Alexandria, £18 ; Port Said, £137. 
France—Boulogne, £42. Germany—Bremep, £30 (telegraph material); 
Hamburg, E140. Gibraltar, £1,789 (including £1,530 telegraph instru- 
ments). Holland—Amsterdam, £142; Rotterdam, £36 (telegraph 
material). India Calcutta, £201. Japan—Kobe, £2,342. Norway— 
Christiania, £25. South Africa—Delagoa Bay, £206; Durban, £387 
(including £117 telegraph material); East London, £1,099 and 10 tons 
copper cable ; Port Elizabeth, £2,290 (including £773 telegraph material). 
Spain—Cadiz, £10. Straits Settlements—Penang, £20; Singapore, £161 
(telegraph material). Sweden — Gothenburg, £70 ; Stockholm, £125 (tele. 
graph material). Total £13,647, against £24,543 in the corresponding week 
last year (March 2 to March 8). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen —The report of the electric lighting department for 
the year 1898 has been issued by the city electrical engineer (Mr. 
J. A. Bell). During the period the equivalent of 11,400 8 c p. 
lamps were connected to the mains, making the total at the end of 
December, 35,400. Applications for current from the west end of 
the city are steadily coming in. The work on the harbour mains 
was not finished in time to affect the winter'sload. The department 
has, however, in addition to private consumers, an equivalent of 
5,429 8 c.p. lamps guaranteed by the Harbour Commissioners, and 
the floating dock is alao to be electrically controlled, demanding 
some 40 B.H.P. In estimating the consumers for 1899, Mr. Bell 
assumes that the department will connect up 25 per cent. more 
lamps than in the past year. Asthere are now nine miles of distribut- 
ing cable laid, compared with only four miles last year, he considers 
this estimate on the safe side. The number of lamps connected 
for the last month are double those connected in January, 1897. 
To meet next winter's demand additional engine and boiler power 
will be required. This will also allow for supplying the necessary 
power for the trams. Thc estimated cost of the necessary exten- 
sions is put at £7,500. The committee are at the present moment 
inviting tenders for this additional plant. 


Alleged Fraud.—Claude Vautin was again brought up at the 
Guildhall, London, on Monday charged with fraudulent bankruptcy. 
After a large amount of evidence had been taken the case was 
again adjourned, bail being refused. 


Banquet to Prof. O. J. Lodge.—On Saturday evening last, at 
Liverpool, Prof. O. J. Lodge was entertained at dinner by the 
Lord Mayor of Liverpool, the company including Sir W. Crookes, 
Sir J. T. Brunner, M.P., Mr. A. Е. Ward, M.P., Prof. Rücker, 
Prof. Myers, Prof. FitzGerald and many others. The Lord Mayor, 
in proposing Dr. Lodge’s health, spoke in glowing terms of his 
devotion to science and his services to Liverpool, where, in 1891, 
he was appointed to a professorship in University College. The 
Lord Mayor intimated that he had received letters from Mr. A. J. 
Balfuur, M.P., Lord Derby, Lord Kelvin, Lord Rayleigh, Lord 
Lister, Sir Henry Roscoe and others, expressing their great regret 
at compulsory absence, and all expressing high appreciation of 
Dr. Lodge’s ‘scientific attainments and devotion to scientific 
work. Responding to the toast of his health, Dr. Lodge 
referred to the endowment of a physical laboratory at Liverpool, 
and said that whoever endowed such a laboratory would be doing a 
tremendous piece of work for the advancement of science. The 
biennial award of the Rumford medal was an event of national, nay 
even sometimes of international importance, because it was often 
given to foreigners, and in this way promoted a friendly feeliag 
among workers in science in different parts of the world. Principal 
Glazebrook responded to the toast of Liverpool University 
College " and described its progress. He said that £13,000 had 
been received towards the medioal school, and what was wanted 
next was a physical laboratory for Prof. Lodge, the cost of 
which was put at between £30,000 and £40,000. One generous 
donor. who at present wished to remain unknown, had promised 
£10,000, and that evening Sir J. T. Brunner had promised £5,000, 
and Mr. Alfred Booth had made a challenge offer of £2,500 if three 
others would give the same amount. Principal Glazebrook thought 
that before long they would have the necessary funds in hand for 
the completion of this great object. In replying to & subsequent 
toast, Sir Wm. Crookes referred to Prof. Lodge's work in connec- 
tion with wireless telegraphy, and said he believed that by their 
guest's system of space telegraphy they would be able to telegraph 
from Liverpool to America, and that before many years Prof. Lodge 
will have succeeded in accomplishing this feat. The proceedings 
were enthusiastic throughout. 


Bangor.—The opponents of electric lighting are leaving no stone 
unturned to delay, if not defeat, the Town Council's electric lighting 
scheme. It will be remembered that some two years ago, when 
the opposition was asserting tha? the introduction of the electric 
light would meana great increase in the rates, some members of the 
Council, in order to allay any feara on this score, signed a bond 
guaranteeing the rates from loss to the extent of £650 per annum 
for five years, conditionally that when the electric lighting scheme 
became a financial success they should be refunded the amount of 
their guarantee called up with interest at the rate of 5 per cent. 
It was, however, asserted that every member of the Council who 
had signed this guarantee had thereby disqualified himself from 
sitting. The Council consulted Mr. Levett, of the Equity Bar, 
who declared that the bond was not a legal instrument, whilst Mr. 
McMorran held that those members who had signed the bond were 
disqualified from membership. The signatories of the document 
held а meeting on Tuesday to consider the situation, and decided 
to withdraw the bond. It is stated that the promoters of the 
scheme intend to promote a local company to supply the town with 
electricity. 


Battersea (London).—The scheme prepared by Prof. Kennedy 
for the electric lighting of the parish was submitted to the Vestry 
on Wednesday. It provides for the erection of generating plant 
for the equivalent of 24,000 8 c.p. lamps and 240 arcs, with 
mains capable of an additional 20,000 lamps, to meet possible 
extensions. The first instalment of plant in the central station 
to be built in Lombard-road includes 500 н.р. for reserve. The 
system to be adopted is the 3-wire continuous current at 230 volts. 
The approximate estimate of cost is—for buildings £40,000, and for 
plant, mains and lamps £60,000. It is proposed to charge 51d. per 
unit for current to private consumers, and £16 per lamp pər annum 
for arcs. The total income, when 24,000 incandescents and’240 arcs 
are connected, is put at £14,040 per annum, the total annual 
up-keep expenses (includiog interest and repayment of loans), 
£12,110. The Lighting committee recommended the Vestry to 
approve it, and to authorise them to take steps to carry it into 
effect. The recommendation was adopted. 


Bettws-y-Coed.—A committee was recently appointed to report 
upon the advisability of establishing electricity works. This 
report was presented at the last meeting of the Council, and 
recommended the utilisation of the water power available at the 
Swallow Falls. Owing to the desire to preserve the Falls, which 
are а great attraction in the district, the question has been deferred. 


Birkdale.—The Council is dissatisüed with the quality of the 
gas supplied by the Southport Corporation, and the Lighting 
committee recommend that steps bə taken to establish electricity 
works for public and private lighting. The Birkdale provisional 
order was obtained last year. 
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Birmingham.—The City Council on Tuesday adopted the report 
of the General Purposes committee, recommending the purchase 
of the local tramways on the expiry of the existing leases in 1917. 


Blackburn. — The Board of Trade inspection of the Preston New- 


road and Witton sections of the electric tramways took place on 


Tuesday. The former section will be opened for traffic at once. 


Burton-on-Trent.—An inquiry was held here, on Monday, into 
the application of the Corporation to borrow, amongst other sums, 
£11,000 for electric light extension purposes. The town clerk (Mr. 
T. N. Whitehead) explained that the present works commenced 
supply on Feb. 26, 1894, and the present plant was іо three sets, 
each set being designed to supply 66 kilowatts, or 1,000 16 o.p. 
lamps, the idea being to supply current for 2,000 16 c.p. lamps 
from two sets, leaving the third for reserve. In 1894 there was a 
loss of £315. in 1895 £292 ; in 1896 there was a profit of £289, in 
1897 of £704, and in 1898 £906. They now proposed to extend 
their works, and put down a 250-kilowatt steam alternator, 
at a cost of £3,500, and three Lancashire boilers. By these 
additions they would more than double the capacity of the station. 
The balance of the loan would be required for new mains and 
meters. Applications for current in the district where the mains were 
laid were being continually received, and it was proposed to farther 
develop the business by extensions in every portion of the borough. 
Mr. F. L. Ramsden, manager of the gas and electric lighting 
works, submitted technical details of the various extensions. They 
had found that the works were on too small a scale to make them 
pay, and they were consequently anxious to extend as occasion 
required. Mr. Wardle opposed the application as he considered 
the site of the station unsuitable as well as costly. Ald. Lowe said 
they had the authority of Mr. Frank Bailey, chief engineer of the 
City of London Electric Lighting Co., that they had chosen the 
very best possible place for the station. He had confidence that in 
time, when the electric lighting undertaking was fully developed, 
they would have a satisfactory return from the works. There was 
no further opposition. 


Central London Railway.—It is anticipated that the Mansion 
House to Shepherd’s Bush section of this railway will be opened 
for traffic on Nov. 1 next. 


Cheaper Telegrams.—A statement is published that the Post- 
master-General contemplates a reduction in inland telegram rates, 
by which the address on telegrams will be allowed free of charge. 


Cheriton —The Council are applying for leave to amend their 
provisional order by omitting certain streots. 


City of London.—A Board of Trade inquiry will be held by Sir 
Courtenay Boyle, K.C B., at the Guildhall, on 27th inst., into the 
applications of the Charing Cross and Strand Electricity Supply 
Corporation, the Metropolitan Electric Supply Co., and the Smith- 
field Markets Electric Supply Co. for provisional orders for the 
City of London. 


Colchester.—The borough surveyor is preparing a detailed 
report and will submit estimates for providing additional plant at 
the electricity works for the winter of 1901, and for various exten- 
sions of the mains. 


_Constantinople.—The first electric lighting installation in this 
city was put into operation last week. According to the Standard 
correspondent the proprietor of a circus recently had the honour of 
giving a cinematograph exhibition at Yildiz, and the Sultan was so 
delighted that he granted permission for an installation at the circus, 
though such permission had hitherto been refused to all applicants. 
Now that the prejudices of the Sultan to the electric light have 
been, apparently, overcome, it is to be hoped that no further 
obstacles will be placed in the way of introducing electric lighting 
and tramways into Constantinople. 


Darwen.—It is expected that the electricity works will be com- 
pleted by June. 


Eccles.—The borough electrical engineer (Mr. L. Н. Combe) 
recently tendered his resignation owing to certain criticisms passed 
by some of the members of the Electric Lighting committee on the 
staff of the electricity department. The chairman (Ald. Kendall) 
has now been deputed to wait upon Mr. Combe and request him to 
withdraw his resignation. The committee state that as the works 
have not yet left the contractors’ hands they cannot take the view 
that Mr. Combe can be held answerable for defects which have 
been found in the street lighting cables. 


Edinburgh.—The Corporation have approved the recommenda- 
tion of the Electric Lighting committee to provide additional boiler 
plant at Dewar-place station at an estimated cost of £4,000. At 
Tuesday's Council meeting, the committee renewed their former 
recommendation that the resident electrical engineer (Mr. F. A 
Newington) be allowed, as at present, and so far as consistent with 
his regular duties, to perform work connected with the wiring of 


buildings for the Corporation and to charge the proper departments 
therefor. This course was sanctioned. 


Electricity in Gold Mining.—The Inves'ors' Review states that 
a small syndicate, with a capital of £10,000, is being formed to 
establish electricity supply at the Kalgurli Goldfield, Western 
Australia. Electricity is so largely employed at Johannesburg, 
and has proved so great an aid in the reduction of working 
expenses, that the operations of the syndicate will be watched with 
interest. At present only one company (Lake View Consols) has 
any electrical plant of importance in operation in this district. 


Glasgow.—Mr. H. F. Parshall’s report to the Tramways sub- 
committee, which was briefly referred to in our last number, has 
now been issued. Mr. Parshall commences by stating that he has 
studied the conditions under which the Glasgow Tramways have to 
be worked, and submits his suggestions as to the most efficient and 
economical method of generating and distributing electricity for 
the overhead trolley system. The report reviews the present 
tramway working arrangements in Glasgow and its suitability for 
dealing with the present traffic of the lines. With regard to the 
proposed extensions, Mr. Parshall is of opinion that 600 cars may 
be taken as a reasonable number to provide for in the generating 
and distributing arrangements. In fixing upon this number as a 
basis, he urges that such an increase over the present number of 
cars (407) is not excessive, and it may be safely predicted that 
the normal growth of tramway traffic will justify these figures. 
The consumption of power per car mile (Mr. Parshall continues) 
varies in different cities with the conditions as to permanent 
way, frequency of stoppages, gradients, &., and in 
Glasgow, the track construction adopted is admirably suited for 
electric traction, the rails being of the best possible cross sec- 
tion, and of ample weight. Taking, therefore, this 600 car 
estimate, and allowing for an effective working supply of current 
and a safe margin for spare plant, an aggregate of 17,000 1. H. P. 
will be required ia the generating station, Mr. Parshall recom- 
mends that several centres of distribution shall be established, 
as the distances to which electric energy has to be conveyed are 
so great and varied as to preclude an economical supply at 500 
volts, Further, the maintenance of the Corporation's property, 
such as gas and water mains, and the observance of the condi- 
tions laid down by the Board of Trade, would entail in the case 
of a single centre of distribution an elaborate and complicated 
return system, involving great outlay in cables and machinery. 
Mr. Parshall advises that a three-phase high-tension generating 
station should be established, with sub-stations, which, he urges, 
would involve less capital expenditure, and possess other advan- 
tages, including (1) lower working cost and repairs; (2) greater 
flexibility, especially in regard to future extensions ; (3) a gene- 
rating station of this character could be installed, and put 
in working order quickly. Mr. Parshall further urges that 
in installing a multiphase station the very latest and most 
approved practice would be adopted, and there would bs little 
likelihood of such a type of plant being early superseded. 
Mr. Parshall estimates that for traction purposes in Glasgow there 
would be consumed, approximately, 26,000,000 units of current 
per annum, or four times as much as is generated by the largest 
lighting station in London. The cars will be working 16 hours 
per day at full service, and four to five hours per day additional 
at one-third service, This distribution of load over so many 
hours per day would be very satisfactory, as the generating 
station couid be so designed as to work at the highest economy 
during all hours. Mr. Parshall estimates that four generating 
sets would give the best results, three of these to be worked 
during the normal conditions of load, and the fourth to provide 
for abnormal conditions and emergencies. He recommends the 
three-crank tandem compound type of engine provided with 
massive flywheels to give the uniform turning moment, and to 
provide the maximum effort for fluctuations of load. These 
engines should work at no more than 76 revolutions per minute 
and be direct connected to triphase generators of the flywheel type 
with rotating magnets and stationary armatures. Such machines 
have, he continues, been constructed to work satisfactorily 
at a pressure as high as 13,000 volts, but having regard 
to the comparatively short distance of transmission in the 
case of Glasgow, 6,500 volts would be a satisfactory work- 
ing pressure, and the calculations of cost are based upon this 
voltage. The generating stations should be designed with electrically 
driven auxiliaries throughout. In connection with the distributing 
arrangements the method already adopted in Glasgow of drawing 
cables into ducts and manholes represents the best practice in 
electric traction and can be readily adapted to the requirements of 
these extensions. Mr. Parshall then makes a comparison of 
lighting aud tramway plants, and points out that on a large scale 
the two systems are best kept separate owing to the difference in 
the lighting plant and that used for the supply of power. He pro- 
ceeds to detail the points which militate against a supply of current 
for lighting and traction from lighting stations, and gives some 
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particulars of stations established at Bristol, Sheffield, Toledo 
(U.S.A.), and Hamburg, and finally decides against joint supply 
for Glasgow. Mr. Parshall concludes an interesting and elaborate 
report by summarising the advantages of the recommendations 
above set out, 

The Tramways sub-committee having discussed this report have 
issued a statement, which has been adopted by the full Tramways 
committee, advising the Corporation to adopt Mr. Parshall’s recom- 
mendations that the generation and supply of current for the tram- 
ways should be separate from that of the lighting supply. The 
Tramways committee cordially support the view that stations for 
lighting and traction combined would be of no benefit to either the 
Electricity committee or the Tramways committee, but that such 
an arrangement would be a great disadvantage to the Tramways 
department. The Corporation will be invited at an early meeting 
to adopt the recommendations of the Tramways committee arising 
out of Mr. Parshall’s report. 


Glasgow Exhibition, 1901.—The prospectus of the Glasgow 
International Exhibition, to be held in Kelvin-grove Park in 1901, 
is now published, and forms interesting reading. It gives evidence 
of the intention of the promoters of the exhibition to make it, bar 
accidents, a great success. The exhibition will be under the 
patronage of Her Majesty, and the Prince of Walesis vice-president. 
Lord Blythwood is president, and there is a very lengthy list of 
honorary vice-presidents, honorary members, &c., and a strong 
executive council. Copies of the prospectus can be obtained from 
the secretary and general manager (Mr. H. A. Hedley), 36, St. 
Vincent-place, Glasgow. 


Great Central Railway.—Mr. C. T. Ritchie, President of the 
Board of Trade, performed the opening ceremony yesterday of the 
new extension line to London of the Great Central Railway. The 
chief London station of the rail way is established in the Marylebone- 
road, W., and here a representative gathering of Members of 
Parliament and railway magnates were present at the opening 
ceremony. The company included Sir Edward W. Watkin, who 
thus lives to see the completion of his work in connection with these 
extensions. Huge sums of money have been spent upon new rolling 
stock and the provision of machinery and apparatus for insuring the 
comfort of the travelling public. Electric communication between 
passengers and attendants has been introduced on all trains, the 
dining cars will be mainly lighted electrically, and the great station 
itself has been equipped with a very complete electric lighting 
installation. The service throughout has, in fact, the benefit of all 
the latest advances in electrical apparatus for railway working. The 
establishment of this additional means of communication between 


London and the provinces marks a prominent forward step in rail- 


way extension. 


Hammersmith (London).—At present there are 110 customers 
of the electricity department, representing a total of 21,570 8 c.p. 
lamps, and of these 254, representing 17,768 lamps, are connected. 


Harrogate.—Thirty additional arcs are being erected in the 
principal streets of the town. ' 


Hawick (N.B.).—The Town Council intimate that they are 
willing to consider the od epee of a company, which has 
applied for sanction to apply fora provisional order for the district. 


Hornsey (Middlesex).—Electric lighting matters make very 
little progress in this district. A report presented by the Lighting 
committee at the last meeting of the Council stated that the West- 
minster Electric Supply Corporation had made а proposal for the 
transfer of the provisional order. Pending experiments with 
incandescent gas lighting, the committee had not taken any steps 
towards putting their order into force, but the matter was being 
considered. An animated discussion took place on the report and 
a motion by Mr. Fox to refer the question of putting the order 
into force was declared informal. Mr. Burt said the electric light- 
ing question was being shelved. The chairman of the Lighting 
committee (Mr. Sloper) explained that the matter was not fully 
reported upon as they were waiting for other offers. 


Karachi (India). —Messrs. Macdonald and Company, agents for 
an English electrical engineering firm, have approached the 


municipality with a view to obtaining a concession for the erection 
of electricity works. 


Kingston-on-Thames.—The Town Council have decided to 
construct electric tramways in the district, and application is to be 
made for a provisional order. | 


Kingswood.—Messrs. Alexander, Daniel and Co. sold the local 
electric lighting plant to Mr. J. Pugsley, Cheese-lane, Bristol, for 
£475, and also the 99 years’ lease of the station, which is for £25 
a year. Meanwhile the District Council are preparing to adopt 
gas lighting. 

Light Railways.—The Board of Trade have confirmed the order 


for the construction of a light (electric) railway between Grimsby 
and Saltfleetby, with a branch to Cleesthorpes. 


The Light Railway Commissioners have sanctioned the applica- 
tion of the British Electric Traction Co. for the construction of 
light (electric) railways in the Dudley and Stourbridge district. At 
Stourbridge the Company propose to make a branch to Lye, and 
another to join the authorised Kinver line, which is about to be 
commenced. At Dudley a branch is proposed to connect the 
Stourbridge line with the Wolverhampton tramways. 

The Cheltenham Town Council have approved the draft order 
for the construction of the proposed Cheltenham-Cleeve light 
(electric) railway. The council will support Me. T. Nevins’ appli- 
cation at the forthcoming inquiry by the Light Railway Commis- 
sioners. 

A light railway inquiry was held at Bilston last week into the 
application of the British Electric Traction Co. to construct light 
(electric) railways in South Staffordshire, including the districts of 
Bilston, Willenhall and Darlaston. Mr. Sydney Morse explained 
that the British Electric Traction Co. had made an agreement as to 
the portions outside Wolverhampton, which, if carried out, would 
result in the line to Moxley on one side, and to Willenhall on the 
north, becoming the property of the company. All the local 
authorities were in favour of the scheme. The Wolverhampton 
Corporation were promoting a bill for powers to get local lines, and 
powers for working them, notwithstanding that their capital would 
be raised on the rates of the town. Mr. S. Sellon, the company’s 
engineer, submitted plans of the various lines, the estimate for the 
construction of which was put at £28,767. The town clerk of 
Wolverhampton objected to the application, as (he said) the pro- 
posed lines were tramways, and not light railways, and consequently 
the procedure should have been under the Tramways Act. Decision 
deferred. 

The Light Railway Commissioners held an inquiry at Rhyl 
on Wednesday into the application of the Rhyl and Prestatyn 
Light Railway Co. to construct a light (electric) railway between 
Rhyl and Prestatyn. The overhead trolley system would be used, 
and the gauge of the system would be 3ft. 3in. The estimated cost 
was £26,000. The Commissioners notified they would recommend 
the granting of the application. 

A light railway inquiry was held at Manchester on Tuesday 
into the application of the British Electric Traction Company for 
an order to authorise the construction of a light electric railway 
between Cheetham Hill and Rhodes, near Middleton. Mr. Sydney 
Morse having explained the nature of the Company’s application, 
Mr. Balfour Browne, who opposed, stated that all the local 
authorities affected by the application were opposed to the scheme. 
The commissioners consequently decided that it was useless to 
proceed with the inquiry. 


Liverpool-Manchester Electric Railway.—It is announce! 
that a joint committee of representative citizens of Liverpool and 
Manchester has been formed to investigate the commercial aud 
engineering possibilities of an electric railway between Liverpool 


and Manchester. The project is receiving considerable support 
in both cities. 


Llanrwst.—It is anticipated that current will be switched on by 
Lord Carrington on 30th inst. 


London County Council.—On Tuesdsy the Council granted 
a loan of £38,750 to the Islington Vestry, for eleotrio lighting 
purposes. 

The works department of the Council were authorised to preparo 
the foundations for the engines and dynamos required in con- 
nection with the electric light installation at the Crossness Outfall, 
at a cost of £150. 

The Highways committee submitted a report asking the endors:- 
ment by the Council of the resolutions passed at the recent con- 
ference of London local authorities on the telephone service. It 
was moved that the matter be referred back, on the ground that 
Mr. Hanbury’s resolutions in Parliament had rendered such endorse- 
ment unnecessary. Mr. Benn thought the resolutions would 


strengthen the hand of the Postmaster-General in dealing with 


the London telephone service. They did not know what would ba 
the position of London under the new arrangement which Mr. 
Hanbury had formulated ; ıt might possibly be that the result 
would make matters worse for London than the present arrange- 
ment. Ultimately the report was referred back. 


Newcastle on-Tyne.—4A special meeting of the Council, on 


Wednesday, resolved to retain the working of the new tramway in 
their own hands. 


New Swindon.—The Council have decided to engage an electrical 
expert to prepare a report on the lighting of New and Old Swindon 
electrically. In the meantime the Old Swindon Council are 
recommended not to facilitate any separate arrangement for 
providing electric energy in their district.” 


Oswestry.—The Oswestry Electrical Light and Power Co. have 
intimated willingness to sell their undertaking to the Town 


Council, and the latter are taking steps to obtain an independent 
valuation of the plant and mains. 
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Partick.—A Board of Trade inquiry will be held on the 16th inst. 
into the application of the Kelvinside Electricity Co. for a pro- 
visional order for the burgh of Partick. 

Post Office Telephone Competition. —4A start has been made by 
the Post Office, in its competition with the National Telephone Co., 
at Hampstead, where the Board of Guardians desired telephonic 
communication to be established between the workhouse and the 
medical ofticer’s residence. According to a report, negotiations 
with the National Company fell through, owing to certain condi- 
tions as to the use of the workhouse buildings as a basis for other 
subscribers’ wires, The Post Office was then approached, and has 
agreed to provide communication without any conditions. The 
case seems to explain in a nutshell the different conditions in the 
facilities owned by the two telephone bodies. 

Presentation.—Oa Sunday last Мг. Н. Collings Bishop was pre- 
sented with a handsome chiming clock on his leaving Leyton to 
undertake the duties of borough electrical engineer at Wigan. The 
chairman of the Electric Lighting committee (Mr. Musgrave), on 
behalf of the engineers and staff, made the presentation from the 
station switchboard. 

Private Bill Legislation.—Under Clause 30 of the Central 
Electric Supply Co.'s Bill power is sought to supply various com- 
panies and authorities, including the Hampstead Vestry, with 
electricity in bulk. The Vestry have unsuccessfully attempted to 
induce the company to insert a clause providing that current should 
be supplied only to. the companies named, and consequently the 
Bill is to be opposed by the Vestry. The St. James’s (West- 
minster) Vestry have already petitioned against the Bill on the 
ground that it would prejudice their right of purchasing the under- 
taking of the St. James’ and Pall Mall Electric Light Co., one of 
the companies proposed to be supplied with current in bulk. 


Provisional Order Transfer.—The Margate Corporation notify 
that they have transferred their provisional order to the Isle of 
Thanet Light Railways (Electric) Co. (Limited). The charge for 
current for private lighting must not exceed 6d. per unit, and for 
public lighting 24d. The Company are to lay mains in the whole 
of the streets specified in the order within two years, and also agree 
to pay the cost of obtaining the order, and undertake not to do any 
street work during the months of June, July, August and Sep- 
tember, except in cases of urgency. 

Reading. — The Corporation are to take over the management of 
the tramways next year, when the overhead trolley system of 
traction will be introduced. | 

Royal Alfred Aged Seamens’ Institution.—This old sailors’ 
charity is making a special effurt to secure increased support, and 
asks for funds from all who have at heart the making provision for 
assisting the seaman in his old age. We heartily com nend the 
appeal to our readers. 


Salford.—The Town Council have approved the recommenda- 
tion of their Electric Lighting committee to appoint Messrs. 
Lacey, Clirehugh and Sillar, consulting engineers for three years, 
with a remuneration of 23 per cent. on all capital expenditure 
incurred in connection with the proposed generating stations and 
the electrical equipment of the tramways. 

Secret Commissions.—A report is issued of the proceedings 
taken by the Special Committee of the London Chamber of Com- 
merce appointed some time back to inquire into the question of 
secret commissions in various trades and the extent to which 
the payment of these commissions prevails. The report refers to 
the difficulty of obtaining particulars which can be substantiated 
by the names of the parties communicating the same, as in most 
cases the information could only be obtained under promise of 
strict secrecy. ‘*The amount of corruption which the evidence 
before the Committee shows to exist may appear to some to be so 
great and complex as to render it hopeless to struggle towards 
purity." The Committee, however, do not take this view and 
believe that the discussion of the subject will do much good. If 
legislation is attempted the Committee recommend that it should 
render criminal the payment, the receipt, the offering and the 
solicitation of any corrupt payments, The recommendations of the 
Committee are of a practical nature, and will ba read with interest. 
Some startling facts are published in a series of appendices dealing 
with the practice of paying these commissions. 

Sedgley.— The Council have come to terms with the British 
Electric Traction Co. as to the construction of electric tramways in 
the district. The company have agreed to construct and equip a 
system of tramways within two years. 

Shoreditch (London).— The Electric Lighting committee on 
Tuesday, reported that in considering the eatimate of income and 
expenditure chargeable to the general rates during the ensuing 
quarter, they had decided to transfer the sum of £1,000 from the 
profit account of the electricity undertaking for the relief of the 
general rates. Approval of this suggestion was deferred. 

Mr. A. Simmons, clerk of works in connection with the extension 
of the electricity works, has resigned and Mr. С. N. Newton 


Russell chief electrical engineer, will supervise the finishing of 
the structure. 

The Vestry have sanctioned an expenditure of £3,700 in con- 
nection with additional arc light circuits. 


Stirling. —The Police Commissioners have received the sanction 
of the Secretary for Scotland for borrowing £25,000 for electric 
lighting purposes. . 


Stoke.—At a recent meeting of the Council it was decided to 
obtain estimates for the electric lighting of the village of Bucknall. 


Telegraph to Dawson City.—The Dominion Government have 
decided to construct a telegraph line from Lake Bennet to Dawson 
City. The former place is already in telegraphic communica'ion 
with Skagway. 


Telephone in the Colonies.—The telephone system of South 
Australia has been extended from Melbourne to the gold fielde, 
and the daily press are thus enabled to obtain their gold field letters 
by telephone instead of by telegraph. Concessions have been 
made to newspaper proprietors, and the rates charged bave been 
fixed at 9d per five minutes’ conversation during the day hours and 
9d. per ten minutes’ conversation between 8 p.m. and 8 a.m. 


Telephone Trunk Line Extensions. —Ton-yr-efail (Glam.) has 
been placed on the telephone trunk system of the country, and 
North Berwick and Salisbury were, on the 9th inst., similarly 
connected up to the Post Office telephone trunk system. 


Trade Reports.—The Bristol Mercury has issued in pamphlet 
form a report on the industrial progress of the Bristol district 
during 1898, which covers a review of the varied industries of the 
town and district. The publication of similar reports for other 
districts might be adopted with advantage. 


Tunbridge Wells.—' The assessment of the electricity under- 
taking has been reduced, on appeal, from £800 to £650. The 
electrical engineer (Mr. H. L. P. Boot) has prepared a report upon 
the proposed extensions of the electric lighting plant. 


United States Cable to Hawaii. —We referred last week to a 
clause in a Bill before the United States House of Representatives 
providing funds for a cable to be laid to Hawaii. This clause of 
the Bill has been struck out. 


West Ham (London). —The tender of Messrs. S. Z. de Ferranti, 
Limited, has been accepted by the West Ham Corporation for the 
supply of electric lighting plant for the extensions recently decided 
upon, but a question has arisen as to the rate of wages paid by 
Messrs. Ferranti, aud an attempt has been made to introduce 
into the tender the Manchester scale of pay for electrical workmen. 
Messrs. Ferranti, however, decline to accept this scale on the 
ground that their works are not in Manchester, and consequently 
pot subject to the Manchester rate. The Works border upon 
Oldham district, and these rates Messrs. Ferranti are prepared to 
pay. The matter was discussed at the last meeting of the West 
Ham Corporation, and a motion waa carried that, unless Messrs. 
Ferranai agreed to pay the Manchester scale, the tender should be 
re-advertised. There was, however, a strong feeling expressed by 
some members that Messrs. Ferranti had met the conditions, as to 
the scale of pay, in a fair and considerate manner. 


Wednesbury.—The Council have appointed a committee to 
conduct negotiations for the purchase of the tramways of the South 
Staffordshire Tramway Company in the district of Wednesbury. 


Worcester.--The accounts for the electricity department for 
1898 show a great improvement upon the 1897 figures. The figures 
cover the period of Mr. Ruthven-Murray's control at Worcester 
and reflect credit upon his management. The capital expendi- 
ture to date is £74,397. 33, as against £67,293 at the end of 1897, 
the increase being chiefly for mains, meters, &c. The revenue 
account shows gross receipts £7,154. 3s. 8d., compared with £6,291 
in 1897, and expenditure £3,943, against £4,096. The gross profit 
on the year's working amounted to £3,210. 103. 9d , compared with 
£2,195. Os. 10d. The sinking fund amounted to £1,724. 11s. 10d., 
and interest £1,946, leaving a deficiency of £460. 1s. 1d., compared 
with £1,474 in 1897, and £1.616. 7s. 10d. in 1896. The number of 
new customers connected in 1898 was 80, representing the equivalent 
of 3,637 8-c.p. lamps. We are glad to see that the Borough 
electrical engineer (Mr. C. J. Sutherland) the newly-appointed 
borough electrical engineer at Worcester, anticipates a substantial 
profit on this year’s working. 


Workhouse Lighting.—The Pontefract Guardians have adupted 
the report of their consulting engineer (Mr. R. Holiday) recom- 
mending the adoption of electric lighting. The estimated cost of 
the installation is put at £900; maintenance (including interest), 
£136, compared with £233. 9з., at present paid for gas lighting—a 
saving of £97 per year. 

York.—The Electric Lighting committee has been authorised 
to extend the electric light mains to Micklegate at an estimated 
cust of £2,000, 
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COMPANIES MEETINGS AND REPORTS. 


Chelsea Electricity Supply Co. (Limited). 


The annual ordinary general meeting of this Company was held at the 
head office, 19, Cadogan-gardens, Chelsea, on Monday, under the presidency 
of Mr. J. IRVING COURTENAY. 

The SECRETARY (Mr. 8. J. Cluer) read the notice calling the meeting, 
and the report of the Directors was taken as read. 

The CHAIRMAN then said: As you will have noted, we recommend a 
dividend of 6 per cent. for the year, which 1з at the same rate as that of 
the previous year, but on a capital larger by £40,000—the amount of the 
last issue of Ordinary shares. When I come to deal with the accounts I 
shall be able to show you that, though ther: is no increase in the dividend, 
we have been looking аһеза and seeking to consolidate the position of the 
Company. A matter of great interest in our work in 1898, and 
of much benefit for the future, ia the passing of our Act for the compulsory 
purchase of land. You may recol'ect that when I had the pleasure of 
meeting you last year I said that it was reasonable that electric light 
companies having statutory obligations to the public should have powers to 
enable them to duly perform those obligations, and I am glad to be able to 
say that Parliament has confirmed that view. A Joint Committee of 
the Houses reported in favour of the principle of compulsory pur- 
chase, and the Bill passed succe-sfully through each House. A mass 
of evidence was given for and against, and we were strongly opposed by 
local authorities and by thoze who had private interests to subserve, but 
the Commons’ Select Committee, through its Chairman, declared that, 
upon the evidence, the Committee was satisfied that the Company’s present 
powers do not, and the additional power; given by the Bill will not, if 
used with due and reasonable care and skill, and by means of modern 
machinery and appliances which the Company may be reasonably required 
to employ, cause any sensible phyaical damage to the structure of the 
buildings in which the petitionera have intereste, or any such discomfort 
to occupiers of these buildings is might be reasonably complained of 
by such occupiers. The result of the passing of this Act, the firat of 
ив kind, is not only to give us powers to purchase sites necessary 
for our stations at reasonable figures, but also to free our works and 
operations from the hardship of what is commonly known as the nuisance 
clause of the Provisional Order, under which the production of electricity 
was liable to be stopped by a private owner or resident through an action 
at law, although we might be using the best known method of working 
and the newest and most scientific appliances. It is now necessary 
for а complainant to show that we are not exercising reasonable 
care, and not using the best known methods in our machinery. One 
immediate effect was the satisfactory settlement of an action brought 
by a resident, which had been hanging over us since 1897, and 
it has enabled us to proceed with our Alpha-place generating station. 
In connection with the procedure of the Parliamentary Committees, I 
may also mention that the question of Vestry competition was sat isfac- 
torily dealt with. The decision in regard to the Marylebone Vestry, 
whose Bill was thrown out, shows, I think, that Parliament disapproves 
of competition by a Vestry, which, by declining to do the work itself and 
consenting to а company’s Provisional Order, has practically given the 
Company a lease of 42 years, unless, of course, the Company neglects its 
duty and does not fulfil its obligations. The Chelsea Vestry, for some 
occult reason, ha3 not manifested towards us that spirit which we have 
a right to expect from a public body whose parish has largely 
benefited from our operations, but their action will have no effect on 
the conduct of our business in the interests either of our customers—the 
publie- or our shareholders. The Directors have under consideration 
various plans wi hi tha object of bringing the advantages of the electric 
light within the reach of those of the public who are able to use it 
only on а small scale, and who also desire to spread the capital outlay over 
teveral years. I have dealt at length with these matters because they 
are of vital importance, and now I will pass on to the financial situation. 
The business of the Company is steadily increasing, there having been an 
increase of nearly 16,000 lamps of 8 c.p., or their equivalent during the year. 
The revenue Баз not increased in the same proportion, owing mainly to the 
fact that the two winter quarters were exceptionally bright and fine, while 
consumers, wh» evidently live and learn, practised economy. The revenue 
rer lamp during 1898 was just under ба. 74d., whereas during 1897 it was 
5s. 94d., the lamps in 1898 using an average of only 114 units each ; thus 
from these cause: there was a reduction of current used per lamp in 
the year of over 2d. per lamp. This is the main difficulty we have to 
contend with in the supply in Chelsea, In consequence of such a large 
number of the most important houses remaining unoccupied, except 
during the L ndon season, the average amount earned by each 
lamp is very low—the lowest, I believe, of any of the London 
supply companies. The working costs for the year under review do not 
show any diminution, indeed there is a small fractional increase, but this 
is largely due to the reduced consumption, and also to the extra cost of fuel, 
consequent on the South Wales coal strike, and the fact that our fuel 
economising arrangements had been delayed in delivery as the result of the 
engineers’ strike. There is also a small increase in the wages account, 
which in these days one seems alwaya to expect. Of the whole capital 
expenditure nearly £100,000 has been spent in land and freehold and 
leasehold buildings. You could not have a better security. A good 
deal, however, of this expenditure is not by any means во pro- 
ductive as it will be. Some of the land is not yet occupied 
by our works, and some of the buildings are scarcely occupied by 
machinery, wh'le in others there is room for much more machinery. We 
have erected and are constructing and equipping distributing sub-stations 
of dimensions large enough to supply the maximum demand expected in 
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their respective districts— such are Pond - place, Carlyle- square, and Slaid- 
burn- street sub- stations, and we have carried out various extensions of the 
mains, including the western portion of the parish. Again, the accommo- 
dation for meter testing, repairing shops, stores, general offices, and 
residence for assistant engineers at Alpha-place generating station will, 
when that station is completed, suffice for any extension of business in 
our own district for many years. From this it will be seen that some 
considerable portion of the capital expenditure must be considered as at 
present not earning its quota, and that the further increase of demand 
should be supplied at a reduced capital cost. The balance of premium on 
issue of Debenture atock, after deducting costs of issue and various other 
special charges, has been added to reserve fund, which now stauds at 
£46,818. 3s. 4d. For the reasons given. I consider the position of the 
Company is stronger than ever it was, and that we may anticipate increased 
prosperity. I now move— 

“ That the report of the Directors and statement, of accounts for the year 
1898, now before this meeting, be and they are hereby adopted, and that the 
payment of dividends of 6 per cent. on the Preference and on the Ordinary 
share capital of the Company for the year 1898 be and is hereby approved, 
the dividends to be payable forthw:th.” 

Major-General WEBBER seconded the motion, and remarked that there 
was little for him to add to what the Chairman had suid, except that he 
wished to point out the very prominent way in which Mr. Courtenay and 
the staff of the Company had worked in connection with the obtaining of 
their Bill in Parliament. The gratitude, also, of the other electricity 
supply companies was due to the Chelsea Company for being the first to 
bear the brunt of this struggle. 

Mr. DAWES thought the reserve fund was very large and asked 
whether the fund was invested partly in the business of the Company or 
in securities. As a founders’ shareholder, he also wished to know why 
one-third of the sum of £923, which was carried forward, had not been 
distributed among the holdera of the founders’ shares, 

Mr. DEVONSHIRE desired, from the shareholders’ side of the table, to 
express their appreciation of the efforts of the Directors in connection 
with the struggle in the Houses of Parliament. 

Sir DANIEL COOPER warmly supported the strengthening of the 
reserve fund for meeting extensions and emergencies, and thought it was 
safer to employ their reserves in the business of the Company than to put 
money into investments of which they knew nothing. 

The CHAIRMAN, in reply, said the reserve fund was invested in the 
Company's business If it had been invested in outside securities, the 
fact would have been shown in the balauce sheet. He fully agreed with 
the remarks of Sir Daniel Cooper in respect to the reserve fund. A por- 
tion of their 42 years' tenure had expired, and at the end of their time 
they would expect to receive more than £5 a share for their capital. The 
reserve would then come in, and go into the pockets of the then share- 
holdere. They had earned 6 per cent. with the reserve fund, and he 
thought this was the best investment for it. Some considered that a 
reserve fund was not necessary, but he was in agreement with those who 
considered that the fund was necessary, gave strength to the company possess- 
ing it, and increased the value of that company's shares. As to the balance 
carried forward, it had practically gone into the depreciation fund. In the 
opinion of some they did not put sufficient to that fund, but he contended 
they put all they could, and it was wise and prudent to do so. In regard 
to the question of the founders’ shares and the sum carried forward, 
they bad taken the best legal advice, and the eminent counsel whom 
they had consulted had confirmed the Directors in their view. As to the 
way in which they had presented their accounts and the manner in which 
they had distributed the revenue, they would be only too glad to make a 
payment to the founders as that meant an increased dividend to the 
ordinary shareholders. They wanted to act prudently and not to divide 
everything up to the hilt. 

The motion was then carried unanimously. | 

Mr. Nugent Daniell and Mr. Emil Garcke were re-elected Directors of 
of the Company, and the auditors, Messrs. Cooper Bros. and Co,. were re- 
appointed. 

An extraordinary general meeting followed to consider resolutions for 
increasing the capital of the Company by the creation of 40,000 Ordinary 
shares of £5 each. The resolutions were carried unanimously, and it was 
resolved that the new issue should be offered to existing sbarebolders. 

A hearty vote of thanks was accorded the Chairman and Directors for 
their conduct of the Company's affairs. 

The CH AIRMAN, in acknowledging the vote, referred to the indebted- 
ne:s of the Directora to their consulting and resident engineera, Mr. Frank 
King and Mr. Percy Still, and to the staff. 

Tne proceedings then terminated. 


House-to-House Eleotrio Light Supply Co. (Limited). 


The eleventh ordinary general meeting of this Company was held 
yesterday, Mr. WILLIAM PAGE (managing director) presiding. 

The SECRETARY (Mr. Thos. J. Owens) read the notice calling the 
meeting. 

The CHAIRMAN: In the unavoidable absence of our Chairman, Mr. 
Beeton, who was unexpectedly called away yesterday to Paris I have 
been asked to preside to-day, and I have now to move the adoption of 
the report and accounts. I am happy to say that I need not detain 
you very long on this occasion as there is nothing very special to 
tell you beyond what is stated in the report. Our chairman last year, I 
may remind you, drew your attention to the satisfactory features in the 
development of the Company's business, during the last few years espe- 
cially. He mentioned the increase which had taken place in our sales of 
current, and referred also to the continued decrease in the cost of the output. 
He also mentioned that to obtain the results which had been secured 
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it had been necessary to substitute new plant, thus antiquating a certain 
portion of our plant, and be explained how this affected our capital 
to some extent; but what was lost in that way had been, probably, 
more than counterbalanced by the increased value of the goodwill of 
the Company. Не also drew attention to the fact that the system 
had been introduced by this Company of free wiring—of wiring people’s 
houses for a certain number of lampe, and fixing those lamps free 
of all charge, without enhancing the cost of the current to them 
thereby. These various points, he remarked, were largely due to the 
energy of our manager and engineer, Mr. Bowden, who deserves 
considerable credit. I may say that ell these points pretty 
well hold good to-day, and, therefore, we are able to propose 
an increased dividend at this meeting. Last year the dividend was 
4 per cent., and this year, for the whole of the twelve months under 
review, it is 6 per cent. The development of the business since the end of 
1898 has continued equally satisfactory, a steady demand for new cua- 
tomera continually coming in. I think attention was also directed last 
year to how very favourably we compared with other companies in London 
in various respects. "There are eight metropolitan companies, and though 
we have the smallest output, possessing the smallest area in respect 
of our works cost, we share the honour of being the second with 
the Westminster, the St. James's Company taking the first position, they 
having the cream of the London areas in Clubland. We are a long way 
behind all the other companies in works cost, and I may just mention that 
the Westminster Company's output is something like five times as large as 
ours, во that, if we were on the same basis as regards output, our position 
would doubtless, be a great deal better than theirs is. Our total working 
expenses, I see, figure out at 433 per cent. of our total income, so that our 
profits are 56} per cent. of our income. In the report, we again give 
the usual table, showing the gradual increase which has taken place 
in our business from the beginning. I need not go through it in detail, 
but you will sce that our groes receipts have now reached £24,906, while 
the total expenditure is £10,840, leaving the net receipts at £14,066, 
which, we trust, you will deem satisfactory. I have mentioned our free 
wiring system, and I think I may say that a large proportion of the new 
business we are getting is due so this system. Many people will not 
have the electric light in their houses because of the initial cost 
of wiring their houses, of which, in many cases they are only tenants. 
Since the introduction by us of the system of free wiriug our customers 
have grown in number at a greater rate than before. All this, of course, 
neceasitates continual preparation for additional business, and during the 
year we have completed a large boiler house, and we have plant almost 
always on order, for it takes a very long time to get delivery of plant of 
the kind that we want. At the present time we have on order two units 
of plant, and our stations are about large enough to take another 2,000 H.P., 
which, I believe, is nearly enough to double our present output. We need 
not, therefore, to be looking out for a fresh station juat yet, but that may 
be necessary in the future. We have had certain negotiations with the 
authorities with a view to public street lighting. 

A SHAKEHOLDER: May I ask what authorities ? 

The CHAIRMAN : Of the parish. We supply Kensington ; at least, 
only à portion of it. We are now fitting up half a dozen street lamps 
there, and we propose to supply them with current for nothing for twelve 
months, and that may lead to a considerable amount of businees in future. 
The cost of production is a fraction higher than last year, although the 
efficiency of our plant is greater, but the reason for the small increase— 
and you will find that the same thing has occurred in the case of other 
companies—is that coal has been dearer, and other expenses, especially 
the rates, bave been higher. Our Chairman has usually referred at these 
meetings, and we have had a paragraph in the report about it, to the Con- 
struction Estate. We have said nothing about it this time because there 
is little to say. The business went into liquidation, or something of that 
kind, several years ago, and we have not been able to get anythiog out of 
it, at any rate we have not been able to get any money. With these 
remarks I beg to move— 

* That the Report and accounts Le adopted." 

Mr. W. F. LEESE seconded the motion, and it was agreed to without 
discussion. 

The proposed dividends at the rate of 7 per cent. on the Preference 
shares, and at the rate of 7 per cent. on the Ordinary shares, for the half- 
year, making 6 per cent. on the latter for the year, were then agreed to; 
the retiring Directors, Mr. W. R. Davies and Mr. W. F. Leese, were 
re- elected; and the auditora, Messrs. Miall, Wilkins, Randall, and Co., were 
reappointed. 

The proceedings terminated with a vote of thanks to the Chairman. 


Norwich Electricity Co. (Limited). 


The annual meeting of this Company was held at Norwich on Thursday 
last, Sir C. К. GILMAN presiding. The Directors' report stated that the 
amount received from the sale of current during the past year showed an 
increase upon 1897, and fresh customers were coming in. Two new 300 H. P. 
engines and an additioral boiler had been erected, and four miles of new 
mains had been laid. It would be necessary to provide further plant in 
view of the increased demand for current. Parliamentary powers had 
been obtained, enabling the Company to extend its operations where 
desirable into the suburbs of the city, and mains had been already laid to 
the village of Thorpe. It had been found impracticable to continue the 
system hitherto adopted of charging half-price for current during certain 
houra of the day, and they were compelled to adopt a uniform price of 5d. 
per unit, as from January Ist, instead of 7d. and 34d. as heretofore. This 
would be found to compare favourably with the cost of current in other large 
towns. The system of free wiring, introduced at the end of 1897, had 
proved very successful, nearly 200 new consumers having been acquired by 


this means during the year. A prepayment meter, similar to the “ penny in 
the slot” meters so largely used by gas companies, but available for silver 
coins only, the invention of Mr. Long, the Company's engineer, and Mr. E. 
Schattner, formerly in their service, was being introduced with very satis- 
factory results. The premium on new shares issued during the year 
amounted to £1,522. 103., and had been placed to reserve. Including 
£202. 3s. 4d. brought forward, and allowing for iuterest on Debentures, 
bank interest, and depreciation, the net revenue account sbowed a credit 
balance of £3,922. 1s. 11d., out of which the Directora proposed a dividend 
of 6 per cent, free of tax, and to place £477. 10s. to reserve, carrying 
forward £575. 1s. 11d. 

The CHAIRMAN said that be hoped the shareboldera would consider 
the report and accounts satisfactory, as they both showed continued 
progress. Their income was increasing, but not to the extent it would 
have done had they not made a reduction in the price of current last year. 
But, in spite of the reduction, there was an increase in the sale of curren’. 
They were steadily adding to the number of their customers ; during the 
past year they had added 371 new ones, making a total of 1,267 current in 
Norwich. This continued increase necessitated an increase in plant and 
machinery. Mains had been laid to Thorpe, where they already bad 
& number of customera, and they were likely to increase. With 
regard to the reduction in the price of current, that bad necessarily 
reduced their income, but there was one feature in connection with it, with 
regard to the altered terms which they had found it necessary to charge for 
the price of current, on which he would say a word. He believed the Norwich 
Company was the only one that tried to make a differential rate of charging— 
tbat was to say, for a certain portion of the time to make a full charge, 
and for the remainder of the day and night to make a half charge. The 
Norwich Company had tried it, but after the experience of several years 
they found that it was impracticable to continue the arrangement, and there- 
fore they had had to fall back on the usual system of charge for the actual 
current that was consumed, and to fix the price at as low as 5d. per unit. 
The new “ penny-in-the-slot " meter was working steadily and successfully, 
and was likly to extend. The Directora proposed to ask for powers to make 
an issue of shares and Debentures to meet the increased capital requirementa 
of the Company. | 

The report and accounts were adopted, and an extraordinary meeting 
decided to increase the capital of the Company to £100,000, by the creation 
of 5,000 additional shares of £10 each. 


Hove Electric Lighting Co. (Limited). 


The annual general meeting was held on Wednesday, under the presi- 
dency of Col. A. J. Кп.слтЕ, К.Е. 

The SECRETARY (Mr. Francis Reeves) haviog read the notice calling 
the meeting, 

The CHAIRMAN, in moving the adoption of the report, congratulated 
them on their continued progress. The further capital expenditure last 
year was £10,641, increasing the total outlay to £77,450. They had 
increased the power of their generating plant to 1,090 н. Р., and had added 
24 miles of new mains to their syatem, increasing the length of the mains 
to 144 miles. The continued increase in their business necessitated their 
spending further capital. They foresaw some months ago that they must add 
considerably to their generating plant, and as the demand for electric plant 
all over the country was still increasing, they ordered two additional 
Willans-Crompton sets of 350 and 250 н.р. respectively for delivery next 
summer and another boiler. They had also entered into a contract for 
extending the station to the full capacity of their present site, the works 
to be completed by July 31. To provide for the outlay incurred last year, 
and part of that to which they were now committed, they had issued 
2,000 of the new shares sanctioned at the last -meeting—1,000 at £2 
premium and 1,000 at £2. 10:. premium. The amount thus obtained 
would not be sufficient to meet their requirements for this year, and 
as the undertaking showed signs of expanding to considerable dimen- 
sions, they considered it desirable to ask the shareholders’ sanction 
now to increase the share capital from £50,000 to £100,000. Their 
groes revenue for 1898 had been £9,480, or £2,210 more than for 1897, 
while the working expenses had been £4,390, an increase of £724; 
The net revenue had been £5,089, an improvement of £1,486. As their 
revenue from current supplied to customers amounted to less than the 
low figure of 5s. 14d. per à c.p. lamp per annum, he thought they would 
agree that their business had been carried on economically. Adding to 
the net revenue the balance brought forward they had a total of £5,304. 
They proposed to write £247 off preliminary expenses, reducing the balance 
of this account to £1,000, to transfer £1,000 to reserve, and to pay a final 
dividend at the rate of 8 per cent. per annum, making 64 per cent. for the 
year, and to carry forward £400. The benefits they had, derived from reducing 
the price charged for current clearly pointed to the desirability of inaking 
a further reduction in the near future, but any such reduction must be 
postponed until they were able to meet the demand on their works which 
would probably arise from such action. There was apparently no present 
intention on the part of the Hove Corporation to adopt electric lighting 
in the streets of the town. 

The report was adopted unanimously. 

The retiring Directora and auditors were re-appointed, and the proposed 
increase in the capital of the Company to £100,000 was also approved. 


Metropolitan Electric Supply Co. (Limited). 


The report of the Directors of this company for the year ended Dec. 51 
states that the capital expenditure, which, at end of 1897 amounted 
to £850,831. 10s. Yd., has now reached a total of £995,761. 15s. 9d., an 
increase of £142,930. 3s. The principal items are mains and plant, and 
the expenditure on the new works at Willesden. The balance of capital in 
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hand at end of year was £5,197. 15s. 10d. The gross revenue for the year 
amounted to £151,605. 12s. 3d., against £138,267. 14s. 6d. in 1897, an 
increase of £13,337. 17s. Od. The cost of generation, which in 1897 was 
£58,604. 5s. 4d., amounted in 1898 to £76,736. 8s. 7d., an increase of 
£18,132. 3s. 3d. 

Although the sales of current during the past year increased, the profits 
have not been in proportion. This is principally accounted for by necessary 
considerable reductions in rates of charge, by the coal strike in South 
Wales, and hy the fire at the Manchester-square works, which for a time 
incapacitated this important station. 

During the усаг, negotiations were carried on with the holdera of 
Founders’ shares which resulted in the rights attaching to these shares 
being extinguished on the terms submitted to and approved by the 
shareholders. 

The bill authorising the company to erect generating works at Willesden, 
and to supply current therefrom, was passed by Parliament, The bill 
promoted by the Marylebone vestry to enable them to obtain competitive 
powers of supply to this company was successfully opposed. 

The balance to credit of revenue, before providing for depreciation, is 
£53,553. 14s. 5d. The Directors have set aside £13,000, as an addition to 
depreciation and reserve, carrying to credit of net revenue account 
£40,565. 14s. 54 , which, with balance brought forward aud other receipts, 
makes a total of £44,473. 183. After deducting debenture and share 
interest and other charges, there ів a balance of £17,872. бв. 44. An 
interim dividend of 5s. per share on the Ordinary share capital was paid 
on Sept. 23rd, 1898, and the Directors recommend that a further dividend 
of бе. per share be now paid, making a total distribution of 5 per cent. 
The dividend upon the new shares will be at the same rate per cent. 
calculated from due dates of the instalments. This will leave £1,452. 2s. 1d. 
to be carried forward. 

The number of 8 c.p. lamps supplied by the Company increased during 
the year 1898 from 360,000 to 450,000. The present number of lamps 
connected is 440,000, and applications show no aigns of decrease. 


CITY NOTES. 


—_ — 


MEMORANDA.—Bank rate 35 per cent. (since Feb. 2, 1899). Price of 
silver 277d. per oz. (March 9). Consols (22 per cent.) 110—110} for 
money, 1101— 1108 for account; 24 per cent. 1033—103? (March 9), 
Stock Exchange Settling Days: Consols, April 6; Stocks and Shares 
Continuation Day, March 27 ; Ticket Day, March 28 ; Pay Days, March 10 
and 29 ; Mining Share Carry over Day, March 25. 


BARCELONA TRAMWAYS Co. (LIMITED).— Negotiations have been 
entered into for the sale of this company's undertaking at Barcelona, and 
the arrangements are likely to be satisfactorily concluded at an early date. 


BIRMINGHAM ELECTRIC SUPPLY CO. (LIMITED).—The annual meeting 
of this company was held on Wednesday. In moving the adoption of the 
report, which appeared in our last issue, the Chairman (Mr. G. S. Albright) 
said that the net profit on the year's transactions was £17,526, against 
£12,615 in 1897 ; the depreciation for 1898 amounted to £3,507, compared 
with £4,460. They would notice how large a proportion of the deprecia- 
tion bore to the net profit, showing that they had dealt with that matter 
in a very liberal way. The number of lamps on the company’s books 
reduced to 16 c.p. at the end of 1897 was 39,252, and at the 
end of 1898 50,985. The number had been increased during the present 
year to 52,546." The total number of units of electricity sold in 
1898 amounted to 1,720,771, against 1,183,539 in 1897, an increase of 
more than 50 per cent. The company had, during the past year, made 
considerable additions to the plant at the Water-street power station, while 
at Dale End the offices, stores and works accommodation had beea con- 
siderably increased by buildings completed during the year, A very con- 
siderable number of motors had been added to the company's mains, and 
were now forming a respectable day-load. Although their average net 
selling price had somewhat gone down, the cost of production had also 
gone down in about the same amount. Altogether they could feel that 
they were handing over to the Corporation a very satifactory business. 
They bad fully earned the 6 per cent. dividend which the agreement with 
the Corporation allowed them to pay, and they carried forward as large a 
balance as they did in the previyus year. The report was then adopted. 


BOURNEMOUTH AND DISTRICT ELECTRIC SUPPLY CO. (LIMITED).— 
The Directors’ report for the year ended Dec. 31 states that expenditure 
on capital account during the year amounted to £17,557. 4s. 3d., chiefly 
upon machinery, mains and transformers, making the total expenditure 
£103,965. 17s. 10d. The balance net revenue, after payment of interest 
charges, commission and reserve for depreciation, was £1,500. 17s. 6d., 
against a loss of £92. 1s. 7d. for 1897. The directors recommend a divi- 
dend ou the Ordinary shares at the rate of 5 per cent. for the year, less 
tax, leaving £117. Өз. 81. to be carried forward. The equivalent of 33,732 
8 c.p. lamps were connected to the company’s mains at Dec. 51, an increase 
equivalent to 7,619 3 c.p. lamps for the year, compared with 2,910 for the 
previous year, and applications representing a further 1,769 9 c.p. lamps 
were awaiting connection. Additional plant had been installed at the 
station, and this must be still further extended during the present year. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LIMITED.)— 
The directors’ report for the year ended Dec. 51 states that the business of 
the company was satisfactory. A further 21 shares of the Bournemouth and 
District ElectricSupply Co. (Limited) had been acquired, so that the company 
now holds the whole of the share capital of that company. The premiums 
received on the first issue of Preference shares had been applied to reduc- 
tion of the preliminary expenses, and the remaining balance of that account 
had been written off out of revenue. The balance to credit of net revenue, 


after payroent of the full year's dividend on the Preference shares, was 


£3,468. 9a. 10d., and the directors recommend the payment of a dividend 
on the Ordinary shares at the rate of 4 per cent. for the year, less tax, 


leaving £1,206. 9s. 10d. to be carried forward. The equivalent of 8,752 
8 c.p. lamps were applied for during the year, compared with 3,482 


during 1897. Application has been made to the Board of Trade for a 
transfer to this company of the undertaking of the Bournemouth and 
District Electric Supply Co. (Limited). ; 


BRITISH INSULATED WIBE CO. (LIMITED).—The report of the directors 
for the year ended Dec. 31 states that the gro-s profits amount to 
£72,185. 1s. d., the net profits to £54,709. 198. 11d. This amount ha; 
been charged with depreciation, according to scale, £5,958. 5s. 8d. ; amount 
written off goodwill and patents, £9,344. бв. lld., and balance of pre- 
liminary and reconstruction expenses, £3,800. 19s. 6d., a total of £19,103. 
12s. Id., leaving a balance to be dealt with of £35,606. 7s. 10d. The fol- 
lowing dividends have already been paid, viz, on Preference shares, 
£5,121. 8s. 9d., and interim on Ordinary shares at the rate of 10 per cent. 
per annum, £8,999. 19s. 6d., leaving £21,484. 19s. 7d. The directors now 
recommend that a further dividend of 10 per cent. be paid to the Ordinary 
shareholdera, making 15 per cent. for the year, which will absorb £19,499 
19s. 9d., carrying forward £1,984. 19s. 10d. During the year 7,500 
additional Preference shares have been issued. "The results of the year's 
working have been most satisfactory, and have fully justified the exten- 
sion of the works and the introduction of additional capital. "Though a 
much larger quantity of goods was sent out during the year, the amount 
of orders on hand at the end of 1898 is so greatly increased that a larger 
business may be anticipated for the current year. 


CAPE TOWN.—In au advertisement, inviting applications for the issue 
of £288,000 Three and a-Half per Cent. Debentures, the Corporation of 
the city of Cape Town, South África, puts its electric light iustallation 
down as an asset value £125,000, and the gross receipts from the supply 
of current for 1897 at £12,238. 


CITY AND SOUTH LONDON RAILWAY CO.— The prospectus will be 
found on another page of an issue of £375,000 Ordinary share capital, in 
shares of £10 each, in this company. The iesue is made to provide capital 
for the completion of the extension of the company's service from Finsbury- 
pavement to the Angel, at Islington. This is au important step in the 
history of the company, and will connect up its service with the southern 
suburbs of Kennington and Stockwell; so that the line becomes, when 
opened a few months hence, a continuous one from the Angel, in North 
London, through the heart of the City, on to Stockwell, connecting the 
company's line with all the principal existing railways engaged in metro- 
politan traffic in Central, South and North London. Interest at the rate 
of 3 per cent. per annum will be paid half-yearly on the amounts paid up 
until the opening of the Angel extension. The price of issue is £6. 188. 
for each £10 share (equal to £69 for £100 of Ordinary stock), and is pay- 
able—10s. on application, £1. 10s. on allotment, £1. 10s. July 5, £1 
Oct. 3, £1 Jan. 3, 1900, and £1. 8+. April 3, 1900 ; or subscriptions can be 
paid in full, with interest at the rate of 3 per cent. per annum. The list 
closes at noon on Tuesday next. 


COMMERCIAL CABLE CO.—A quarterly dividend of 18 per cent. has 
been declared payable April 1, out of the net earnings of this company. The 
transfer books will be closed from 21st inst. to April 3 inclusive. 


DOVER ELECTRICITY SUPPLY CO. (LIMITED).—The report of the 
Directors for the year ended Dec. 51 states that further capital expendi- 
ture, amounting to £7,714. 1s. 9d., has been incurred in order to meet 
increased demand for current. The result of the year’s trading shows 
steady progress, the gross profit of £1,127. 178. 5d. earned iu 1897 having 
been increased to £2,133. 7s. lld., after setting aside a sum for the 
formation of a depreciation reserve. The gross profit is more than absorbed 


by interest charges, but the Directors state that by the issue of the balanc3 


of the ordinary share capital, arrangements have been made to pay off the 
loans on which the larger part of these interest charges arise. The profits 
of the current year will thus, after meeting debenture interest, be 
available for the payment of dividend. Applications have been received 
for the equivalent of 2,407 8 c.p. lamps, increasing the connections to 
approximately 12,500 lamps, exclusive of the supply of power to the 
Corporation tramways, which now reaches à maximum of 250 n.r. daily. 
A contract bas been entered into for the supply of current for a term of 
yeara, for both lighting and power, to the contractora for the National 
Harbour works. 'The demand for current for the Corporation electric 
tramways is steadily increasing, and the servica gives general satisfaction. 
On 1st of July last à modification of the Company's tariff was introduced. 
based on a maximum of 7d. per unit for a period of 14 hours per day, and 
3d. per unit thereafter. This reduction has given general satisfaction, and 
is resulting in a steady accession of business. 


EDISON ELECTRIC ILLUMINATING CO. (NEW YORK) —The gross 
receipts of this Company for the year 1898 amounted 10 $2,898,000, an 
increase of $432,000. The net profits amounted to $409,000, an increase 
of $95,000. 

KILLARNEY ELECTRIC LIGHTING CO. (LIMITED).—This Company, 
which has a share capital of £6,000 (divided into £3,000 7 per cent. Pre- 
ference and £3,000 Ordinary shares) are inviting applications for £2,000 
Preference shares and £1,000 in debentures. 

GIANT'S CAUSEWAY, PORTRU8H AND BUSH VALLEY RAILWAY AND 
TRAMWAY CO. (LIMITED.)-—The directors’ report, presented at a recent 
meeting of shareholders, stated that there was a slight falling off in the 
receipts compared with the previous year (from £2,487. бв. 2d. to 
£2,405. 8s. 9d.), and this had arisen chiefly owing to the decrease in the 
number of passengers carried during the year from 79,015 to 74,877. In 
addition to the inclemency of the season, the clusing of the Giant’s Cause- 
way to the public аз а place of free resort was responsible for the fall. 


THE ELECTRICIAN, MARCH 10, 1899. 


709 


The credit balance on the year’s working was £502. 5s. 5d., against 
£650. 168. 14. in 1897. The number of miles run by electricity during 
the year have been 11,533, ugainst 4,721 in 1897; and the miles run by 
steam have been reduced from 17,797 to 13,979, making the total miles 
run last year 25,312, against 22,518 in 1897. In their last report the 
directors stated that they had received an advantageous offer for the 
erection of the overhead system of electric traction. The supply of the 
steel tubular poles and fixtures, and the copper trolley wire, as well as 
the new electric cars, with all the latest improvements, were ordered fron 
American firms, but owing to the war with Spain there was a delay of six 
months in delivery. Everything required bas now arrived, and the poles 
have been erected for nearly the entire length of the line, and the rest of 
the work is going on rapidly, with every prospect of being in good time 
for the present season. When completed, the water power at the gene- 
rating station on the river Bush will become available to its full extent, 
giving increased electric current along the line which could not hitherto 
have been used with safety, owing to the present conductor rail being so 
near the ground. Mr. William Traill, who has acted as engineer to the 
company from the first, and given bis whole time to the undertaking 
without fee or reward, has undertaken this on abet for the sum of £8,000, 
to be paid partly by debentures and partly by shares, enabling the 
directors to get over the difficulty of raising capital to carry out this 
work. The estimates from several electrical firms for a complete electrical 
installation, sufficient to dispense with steam power altogether, have varied 
from £15,000 to £17,400, to be paid in cash ; but as the steam engiues 
belonging to the company were in excellent order (two of them being 
comparatively new) they would be serviceable for 10 or 15 years more, во 
that it was not considered necessary to go in for so large an expenditure, 
but care has been taken in the present contract to ensure that everything 
now done will be an integral part of such complete scheme, should it 
become advisable at any future time to carry it out. 


ROYAL ELECTRIC СО. OP MONTREAL.— The Directors have declared a 
dividend of 2 per cent. for the quarter ended 28th ult., being at the rate 
of 8 per cent. for the year. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
ordered the further issue of £500,000 34 per cent. Preference stock of the 
Eastern Telegraph Co. (Limited ) (in lieu of provisional certificates now 
quoted), and the further issue of 4,000 £5 fully-paid ordinary shares (Nos. 
15,762 to 19,761) of the House-to- House Electric Light Supply Co. (Limited) 
to be quoted in the official jist. The Committee has also been asked to 
appoint a special settling day in and to grant a quotation to the furtber 
issue of 2,500 £10 Ordinary shares of the W. T. Henley's Telegraph Works 
Co. (Limited), and to allow 20,000 £5 shares (Nos. 1 to 200 ) of the 
Calcutta, Electric Supply Corporation (Limited), to be quoted in ds list. 


TRAMWAYS UNION CO. (LIMITED).—The directors’ report for the year 
ended Dec. 51 states that the revenue shows a net profit of £14,049, 
making (with £351 brought forward) £14,400. An interim dividend of 
2s. 6d. per share was paid on Aug. 2 last, and the directors recommend a 
further dividend of 2s. 6d. per share, making 5 per cent. for the year, free 
of tax. At Madrid the work of. installing electric traction has been com- 
pleted, and the traffic is now worked entirely by electricity. Negotiations 
have for some time been proceeding for the sale of the company's three 
undertakings at Madrid, Bremen and Bucharest, and the directore 
announce the sale of the Bucharest and Madrid undertakings and the pay- 
ment of the first instalment of the purchase money. The gross price 
agreed upon for the two properties is upwards of £600,000. 

UNION ELECTRICITATS GESELLSCHAFT.—A dividend of 12 per cent, 
for the year 1898 has been declared. 

WESTERN UNION TELEGRAPH CO.—The usual quarterly dividend of 
1} per cent. has been declared. The statement for the quarter ending 
March д1, gives the estimated net receipts at $1,250,000, an increase of 
$50,000 on last year’s estimates. 


WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).—The esti- 
mated traffic receipts of this company for the half-month ended Feb. 28 
were £1,941, compared with £1,621 in the corresponding period of 1898. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


" 
Week 5 Inc. | No AGGREGATE. 
ои © of 
ne ended Е or Dec. | veeks Amount. | E 
199 | £ | £ £ | £ 

Birmingham Tramways. Mar. 4 | 5,742 |+ 525 8 55,769 |+ 2,417 
Blackpool Corporation. „ 2 150 |+ 32 48 | 17,480 + 2568 
Blackpool and Fleet wood „ 4 | 19 | ... 1 463 
Bradford Corporation. „ 5 | 263 81 T 834 | 
Bristol Trams & Carriage „ 5 | 2,499 176 9 22,540 + 11,201 
City& South London Ry. „ 5 1,111 7 22 10 11,108 + 388 
Dover Corporation .... „ 4| 189 40 48, 8481  .. 
DublinUnited(Southern) „ $| 659 505 9. 5,446 + 1,804 
Glasgow Corporation. „„ 4 | 8,000 |--1,104 an Ж: 
Liverpool Corporation | 

Dingle Route | Feb. 25 461| .. 15 7,982 | is 

Prince’s Park Route.. „ 25 | 314 А 6, 1,764 5 
Liverpool Overhead Rly.| Маг. 5 | 1,288 |- 79) 10 12,909 - 585 
“Sheffield Tramwaya...... „ 5 1,147 |+ 241 9 10,798 + 2,201 
“South Staffs. Te | „ 3 631 |+ 72 9 5346 + 90 


* Partly electrical. 


ELECTRICAL COMPANIES’ SHARE LIST. 


" PREVIOUS Price RATE PER | | BUSINESS DONE 
Pauses mew NT € NAME. WEEK’S PRICE | Wednesday, CENT. DIVIDENDS DUE, |  DURING WEEK 
RO SHARE. | DEND. MARCH 1. March 8. | YIELDED. | | ENDING MARCH 8. 
TELEGRAPHS. 4а. d Highest | Lowest 
£124,400 100 4%  |*African Direct Telegraph 4% Mort. Deb. (red) „„| 10) 104 100 104 8 16 11 | January and July . — on 
2195 000 100 “ЖЫ ea E es 2 & Debsntu V* e omma К. 05 g * 5 6 5 | 2 K : 

, 5% b 5 per Cen uc .„. m m eo 2 i = ~ — 
4005,50 Stock 240 An qio-American - und ei qii mb ed Vi do Sa E QU i ud 67 69 65 68 5 2 0 | Feb., May, Aug., Nov. 68 66 
8,047,220) Stock 800 | Do. Preferred ...... gli Gs px ааз gl nk 119 120 m 118 eum ч " " Aa 118 
8,047,220] Stock 18/9 eia CC Ä 144 15 14 14 6 2 O0 | 14$ 14 
275,151 10 3/0 ваа C Q 2 16 164 16 16 & 410 Mar., June, Oot , Dec. 163 164 
475,000 100 5% ' Do. 5 per Cent, Debs. (2nd Series, 1900) —..| 110 114 110 14 4 7 9 | June and December ec - 

10,000,000 $100 $2 Commercíal Cable Capital Stock 190 200 190 20) 4 0 0 | Jan., Apr., July, Oct. «а 2n 
él, 832, 523 Stock 4% * Do. 4 per Cent. Debenture Stock 105 107 105 107 815 3 =“ Л 106} 1 - 
16,000 10 8/0 Cuba Submarine үүнү COEM an te iach 2 ul n vil E ^ Y ^ | February and August 10% 
6,000 10 10/0 Do. Preference 10 per Cent. ... = -= «s =» " ' - .. 
18,981 5 2/0 Direct Spanish (Ordinary) 1 5 4 б 4 811 | April and October as - 
6,000 5 10/0 Do. 10 per Cent. Cumulative Preference — — 10 11 10 11 41210 | „ ii : = 
480,000 50 44% Do. 4% per Cent. Debentures... — - 104% 1077 104% 107% 4 4 1 | January and July - 
60,710 20 8/0 Direct United States Cable dd» vim 121 121 123 122 5 2 0 | Jan., Apr., July, Oct. 125, 1247, 
£120,000 100 43% Direct West India Cable 44% Reg. ‘Deb. (red) ines 103 106 103 106 4 6 6 | e se - 
24,000, 000 Stock 57 Bester» Ordinary. 180 185 180 . 185 816 1 Jan., Apr., July, Oct.| 183 182 
61,795,000 Stock | 335 Do. 8% per Cent. Pref. Stock . 104 107 104 107 86 7 | " м st as 
01,482,268) Stock 42 Do. ; per Cent. Mort. Debenture Stock (red.) 126 180 120 130 8 2 0 | May and November 126 - 
£59,900 100 5X |* Do. брег Cent. Debentures, 1899 ..... E 99 102 99 102 418 0 | February & August — - 
250,000 10 2/6 Bastern Extensión „= ооо а нена ооо ка 18 183 18 134 815 8 | Jan., Apr., July, Oct. 18} ‚ө 
4820,000 | Stock 4% . 6 рег Cent. Debenture Stock 126 128 125 129 8 2 3 | February & August ee as 
816, 200 100 57 ^ ро. бр. c. (Austin. Gov. Sub.) Deb. 190 (reg.).. 99 103 99 103 417 1 | January and July "^ ee 
£64,400 100 5% Dor OIM abc A bi axe A 100 103 100 103 417 1 " " T - 
485,100 100 5% *Rastern and S. African 5 p.c. Mor. Deb.,1900( reg.) 99 103 99 108 417 1 | " " - = 
£40,500 100 5% Do, (Bearer) neu 9 earam не 4i 95. ur о. а а 100 103 100 103 417 1 ” " ~ ee 

x 100 4% "Dx. é% Morte Debentures, [o yu 102 105 102 105 817 8 | Febru & August - = 
6200,000 25 4% Do. 4% Mauritius Sub. Debs. (red. N 104% 107% 104% 1077 8 16 2 | May and November $5 e 
180,227 10 1/9 Globe Telegraph and Truet — » = 123 134 123 131 3 17 à | Jan., Apr., July, Oct. 135, 123 
180,042 10 6% Do. 6 per Cent. Preference .. = =- ...— 17 174 17 174 8 8 7 " et 17 - 
150,000 10 5/0 Great Northern of Copenhagen 30 30 3 31 8 4 6 | January, April, July А =s 
+150,000 100 5% |* Оо bper Cent. Debs., 1883 issue Series B 98 102 i 418 0 | March & September = = 
£97,800 100 44% Halifax & Bermuda Cable 44% 1st Mort. Deb. (red). 100 103 100 103 4 8 0 | June and December . - 

17,000 25 12/6 1Indo-Buropeah = 4 et eens 58 6L 57 60 4 3 4 | May and November «e - 
£100,000 100 6% *London Platino- Brazilian 6] рег ' Cent. “Debs., 1904. 107 110 1(8 111 6.8) 1 March & September - — 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) ..... 105 108 10> 108 814 5 June and December - - 

11,889 8 4/0 . ͤ sim cm im 2 a2 63 7 64 7% 5 6 S | April and October., 74 63 

8,881 |2100 Cert 6% workin Cables 2 dl olo ui hb pe РЕА 139 144 189 ч. à 4 8 " " ee .. 

15,609 10 on est can Telegraph uum 2i 34 T - . - 
«300,000 100 6% * Do. брег Cent. Debentures (red.) 97 10) 78 101 119 0 March & September 983 - 

B0, 21 - West Coast of America e == == = =— — = — — — — 4 1 1 f - - - 
4150,000 100 4x * Do. 4per Cent. Debent ure 108 106 103 106 815 9 | June and December Я ET 

88,821 10 1/6 West India and Panama „„ 14 2h 1d 23 de May and November 20, 1H 

84,568 10 6/0 Do. 6 per Cent. 1st Preference.. ....... 104 11 104 11 5 9 1 " ү 103 - 

4,669 10 6/0 Do. 6 per Cent. 2nd Preference .. ....... 9 10 9 10 6 0 0 " 1 .. — 
£80,000 100 5% |* Do. брег Cent. Debent ure 105 lus 105 108 413 3 | January and July — ee - 

64,269 16 5/0. Western and Brazilian Ordinary —~..—...-.. 124 13 123 13 411 8 |May and November os = 

88,129 7 3/9 . per Cent. Preferred Ordinary = = =.. 84 83 8i 84 4 5 8 " " e - 

88,129 : 1/8 Do. ——Á— Ordinary „= ео сә мо о ао ав со 4 44 4 44 - " T — — 
£389,521 Stock az, i= DX per Cent. Debenture Stock —...... 107 110 107 110 813 2 | June and December in * 
4188, 100 10⁰ 6% Western Ui 7 — 6 per Cent. Sterling Bonds (red.) 98 108 98 103 5 16 March & September - 2 
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ELECTRICAL COMPANIES’ SHARE LIST. 


AMOUNT PREVIOUS Pri BUSINESS DONE 
OF WEEK'S PRICE | Wednesday, DIVIDEND DUE DURING WEEK 
носит SHARE. | DEND. MARCH 1. March 8. YIELDED. ENDING MARCH 8, 
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жиынын ny Poole Electricity Supply Ord. 


Do. 
Liverpool Overhead Railway Ordinary 


TELEPHONES. 


Ch!!! Telephone (fully paid — йыла йл» б 
Consolidated Telephone Const.& Manufacturing 

Monte Video Telephone 5 per Cent. Preference .. 
M 


-— — — == == Lodi. odi LLL = oe © 


6 per Cent. Cumulative 1st Pref. — 
Do. 6% Cumulative 2nd Pre 
Do. 59 Non-Cumulative 8rd Pre 

* Do. Debenture Stock 84% (red. 
ental ee = Ue 1 =т= I DI I I1 IM I1 I1 IM I жє ша ed 

United River Plat аа ьа ш ot жө = 

* Do. 5 per Cent. Debenture Stock (red.) —. а 


ELECTRICITY SUPPLY COMPANIES. 
Bl'ckh'th & Gr'nw'ch D’st’ct Elec. Lt. Ord. (10s pd.) 


2 — Ba» oly Oc — 

8 "Cross P. ectricity Supply Corp. 

Doi 4% рег Cent. Preferene 

„Chelsea Electricity Supply „ 
44% Debenture Stock (red. )) 

Edison 1st Mort. 5% 80 year GoldBonds(red), 

X Ord. 40,001 to 90,000 


Do. 
"Chicago 
Clty of » of London Elec. rx 


— =- 


Do. соси э, ase: 
Do. 6% Cum AL te TODA 
House-to-House Electric Lighting Supply Ord. 
Do. 7 per Cent. Preference .... = = eea a +o 
ЕЕ: re cand Каја a- ONG. аә 
6° —— а "o — — oe на 
Do. ese ow ———— — —— eee — 
X 1st Mort, Deb -... — anes 
an ee Supply Ordinary ... — 


Do. 


Rand Electric me.. =- =s =+ = 
RiverPlateElec. Tt. rr ot u, Ltd.,t "51st 5 Mor. Deb 
Royal Electric Company of ‘Montreal Shares ... 
* Do. 44% 1st Mort. Debs. ...-..... n 
Bt. James and Pall Mall Electric Ordinary 
Do. 7 рег Cent. Preference ....... ~ 
South London Electric tem ar Ordinary (£3 paid). 


Westminster Electric Supp ЕЦЕШ au a mis 


ELECTRIC MANUFACTURING, &o., COMPANIES. 


Brush Electrical Ingineer ing 
Do. 6 per Cent. Pref. Non-Cumulative — . 
Do. 44 Cent. Perpetual Debenture Stock 

Do. 2nd Debenture Stock (red.) 

Callender's Cable Construction me .W.,........... 
Do. 4% 186 Mort. Deb, (red)) 

* Alkali Co. yor DE) La qeu sos 

veu ocv ТШЕ b ONDE LL eio cece 

Do. Cent. амт wees 3 
r "SÉ iid Co. (Nos. 1 to 32,098) 
5% First Mort. Deb. red.) — 

Sidon’ and T чое (A“ 

9, “ 


„„ ^ „% „„ „% „ „ „ "^ o „„ 


P cien Btock (red.). 
3 5 El rationOrd (fully pd) 
Electric Constrestion Со. Limited) 
Do. 7 Cent. Cumulative Pref. .. _ — 
Do. 72 и age ge чотын, 3 (ees A а 
Elmore's Paten pper m MÀ ah c.n o 
Henley s Telegraph Works Ordinary ——— 


7 Cent, Preference —~.— — 

Do: cM ortgage Debentare Stock (red.) » 
— Gutta Percha, &c., Work 
First Mortgage ‘Debentures (red.).. . 

Telegraph nstruction and Maintenance — =s — ~ 
Do. 4 per Cent. Deb. Bonds ..... Pm Qiu pa m 
Do. Manafacturing Ordinary ....... Ft 
DO, Nor 
Willans Robinson Ordinary 
x 


— 


Cumulative е7: АВЫ. 
First Mort. De 


"co á- -— „ — 


b 2222-----. 


ELECTRIC RAILWAYS, TRAMWAYS, &o. 


Blac 1 and Fleetwood Tramways ............ 

Bristol Tramways and Carriage 
Do. 47 Debenture 

British Electric Traction Ordinary .. 

6% Cum. Pref.(fully pd. TR 108. prm. pd) 


Do. 
Do. 5 Perp. Deb. a s... 
Buenos Ayres & Belgrano 677 Cum. ' Pref. (ЄЗ paid). 
m do, E (fully paid) 
do. DL OD vitreo ааа 
Central London 9 ——— ee 
ig i (eepe tation Railway Con, Ordy, — =.. 


Do, Ordinary (85 АМ) LL ia wa es vo vm ems qu etc 

п 42 Perpetual Prefer end 

t% Perpetual Debentur = = — 

Eod ways Ordinary .............. - Xd 
Preference 


— A qe — oo xd 
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NOTES. 
——D—— 


Тнк Electric Lighting (Clauses) Bill which Mr. Ritcure is 
now steering through Parliament is, in the main, a measure 
which will probably meet with little or no opposition, for its 
principal object is to effect a considerable economy in printing 
Provisional Orders under the Electric Lighting Acts. It has 
hitherto been necessary, where the model clauses have been 
adopted—as, in the majority of cases, they are—to insert all 
these clauses in extenso in each individual Order. Thus the 
printing of Lighting Orders under the Board of Trade has 
entailed vain and useless repetition ad nauseam, and it is 
mainly with the object of allowing of the model clauses being 
adopted en bloc as а matter of course, and without printing 
them in each Order, that this new and useful measure is 
brought forward. 

So far as the schedule of the Bill is concerned, we note no 
important departure from the model Orders up to the present 
time in use for companies and local authorities seeking 
powers to supply electricity. The Bill, however, goes farther 
than the reiteration, substantially and almost literally, of 
these clauses; it includes, as an Appendix, a number of 
sections of the Electric Lighting Act, 1882, and the Gasworks 

Clauses Acts, 1847. This, however, imposes no new restric- 
tion on undertakers,” for the sections thus absorbed are all 
in force under existing arrangements, and they are all duly 
specified in the Electric Lighting Act,1882. Should the new 
measure be passed, as there is every prospect of happening, 
it will become law on October 1st next, and may be cited as 
the Electric Lighting (Clauses) Act, 1899, 


the desire to put the Orders to practical use. 


Tue anxiety of local authorities to possess Lighting Orders 
is, in the aggregate, & quantity always considerably less than 
In the House 
of Commons on Friday last Mr. Бтснте stated that the Board 
of Trade had given a gentle hint to no less than 30 local 
authorities, to the effect that if they did not forthwith exercise 
their powers the Orders would be revoked. It was found 
that in nearly every case the authority thus, metaphorically 
speaking, dug in the ribs responded as smartly as is usual 
under such treatment and announced its intention of mending 
its ways and preparing to break up its roadways. If the 
Board of Trade continues in this praiseworthy policy of 
keeping local authorities up to the mark, one of the evils of 
municipal ownership of Orders—the pigeon-holing of the 
Orders—will, we are thankful to say, come to an abrupt 


termination. 
— — 


WE print in another note the report and rider of a Com- 
mittee of the Institution of Electrical Engineers on the 
telephone question. It will be seen that, “ іп the opinion of 
this Committee” electrical engineering progress bids fair to 
be retarded if the “© purely local telephone industry” is to be 
held as а monopoly. The Committee also thinks it undesir- 
able that legislation should discourage independent enterprise 
in local telephony. So far as we have been able to fathom 
its delphic phraseology, we gather from the report that, ou 
the one hand, monopoly is deprecated, while, on the other, 
telephone companies and other forms of independent 
enterprise" are to be encouraged. The Institution is 
thus seen to have, discovered an altogether original and 
hitherto unknown side of the fence, and to have evolved 
а policy resembling nothing advocated by anyone else. 
An exclusively Postal telephone service would displease it as 
much as the existing company does, in that both mean 
monopoly; yet, control by local authority would also 
displease it, inasmuch as this would exclude “independent 
enterprise.” We give it up—what does this committee mean? 

— 

Rererrine to Mr. Provann's letter in our Correspondence 
columns, we may mention that our acquaintance with the 
telephone system of the United States is not solely derived, as 
Mr. Provanp’s appears to be, from a letter from a “ well. 
informed correspondent.” We grant that there may be 
telephone exchanges in that country affording limited 
facilities for intercommunication, and to which the sub- 
scription rates are as low as the figures mentioned ; 
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but а comparison of telephone areas of the same size 
will show that, as a rule, rates in America are higher 
than in this country. Further, as the 1,500 or 2,000 
exchanges Mr. PRovawp refers to are not under municipal 
control, we fail to see that his argument can carry any 
weight. It would also be interesting to know how Mr. 
Provanp and other advocates of municipal telephony reconcile 
their support of competition in telephony with their depre- 
cation of it in electricity supply business. 


А cuance through our pages this week shows that scientific 
circles during the past week or so. have been greatly 
interested in Dr. WEHNELT’s electrolytic current interrupter. 
There is no doubt whatever that this apparatus has come 
to stay—its function in X-ray work alone is sufficient to 
ensure this. In future the expense and weight of induction 
coils can be considerably reduced by its adoption, and 
the steady action of the interrupter has to be seen to be 
appreciated. The exhibitions of this interesting device which 
have so far taken place are likely to give a wrong impression 
as to its utility for X-ray work. Asa matter of fact the contact- 
breaker will work quite smoothly on a 50-volt circuit, and the 
spark length is thoroughly under control, provided a variable 
resistance is inserted. That the effect depends upon a par- 
ticular value of self induction and capacity is evident—the 
inductance of the induction coil itself being, with advantage in 
some cases, supplemented by an extra solenoid containing an 
iron core. Mr. Swinton appears to have found that the 
interrupter will not work when the central wire is made the 
cathode; but that is not the case, at any rate, for low 
voltages. The interrupter works very much better when the 
central wire is the anode ; nevertheless, a considerable spark is 
obtained at the secondary when the connections are reversed. 
This fact does not seem to bear out the idea that the effect 
depends upon oxygen atoms bombarding the live central wire. 
There is no doubt a great deal yet to be done before the 
apparatus is in a practical form and working to the best 
advantage, but its success so far has been sufficient to make 
it very acceptable to all whose work lies in the direction of 
electrical discharge research. 

cee re 

Tae keynote of Prof. CALLENDAR's discourse at the Royal 
Institution last Friday was "'extrapolation;" its subject— 
Measuring Extreme Temperatures." А prefatory remark 
destroyed any hope the audience may have had of hearing 
about extremely low temperature; for it seems that to go 
from one extreme to the other of the temperature scale i8 too 
much for one evening's discourse. Extrapolation was cited as 
a means of deducing a temperature not obtainable by direct 
experiment, and the waywardness of the process gave rise to 
some brilliant sarcasm. Radiation curves relating to solar 
temperature were displayed all soaring away on the wings 
of extrapolation,” but all going a different way. The moral 
was, do not extrapolate unless you know; and the only way 
to know was to extend the range of actual observation and 


measurement. 
потен —— 


Upon this foundation Prof. CALLENDANR proceeded to build 
up the edifice of experimental measurement of high tempera- 


tures; and, in an able and interesting discourse, he described 
the various methods that have been employed in the best and 
most recent work. Several practical methods used in high 
temperature research were actually shown, and it was interest- 
ing to see, even in this branch of physics, that the universal 
servant electricity“ has to be called in to assist. Amongst 
the apparatus exhibited upon the lecture table was an 
ingenious contrivance for imitating with flowing gases the 
device known electrically as Wheatstone’s bridge. It occurred 
to us that that apparatus might be usefal in teaching the 
Wheatstone bridge principle to students. Of course the gal- 
vanometer was replaced by a sort of differential wind vane, 
which would indicate, by the motion of a reflected beam of 
light upon a scale, the presence of a gas flow sufficient to 
disturb it. Electrical resistance methods, where possible, 
appear to be the best for measuring high temperatures. 
— . ань Oa — V — ' — 
Erratum.—. The price charged per unit for motive power 


and heating by the Hove Electric Lighting Co. (Limited) is 
8d. and not 4d. per unit as stated in our issue of the 10th inst. 


Blackburn Corporation Electric Tramways.—These tram ways 
have passed the Board of Trade inspection, and will be opened 
for traffic on Monday next. | 


Cable Interruptions. Date of Interruption. 
Dakar--Bathurst  .............. . Feb. 9; 
Paramaribo—Cayenne ........................... Feb. 10. 1899 
Cayenne —Pinheirttt vz Mar. 10, 1899 


Electromagnets for Raising Sunken Steel.— It is proposed to 
use electromagnets for recovering a large load of steel rails, 
which was sunk in the Ohio River. A crane boat will be 
equipped with waterproof magnets capable of lifting 4, 000lb. 
each. 


Consolidation of Carbon Manufacturers.—A meeting of 
carbon manufacturers was recently held in Chicago, and it is 
rumoured that, as a result, a carbon trust is to be formed with 
a capital of £2,000,000, which will include a number of 
American manufacturers and own a half interest in the 
largest Canadian carbon works. 


Institution of Civil Engineers.— The annual dinner of the 
Institution of Civil Engineers took place on Wednesday 
evening last, in the Hall of Lincoln’s Inn, the President, Mr. 
W. H. Preece, C.B., F.R.S., occupying the chair. Among 
the speakers were Lord Wolseley, Lord Claud Hamilton, Sir 
James Sivewright, and Mr. W. L. Jackson, M.P. 


Royal Society.—At the Royal Society yesterday, Prof. J. 
Burdon Sanderson delivered the Croonian lecture, “ On the 
Relation of Motion in Animals and Plants to the Electrical 
Phenomena which are associated with it." A Paper was also 
down for reading on ‘ Experiments in Micro-Metallurgy : 
Effects of Strain," by Prof. Ewing and Mr. W. Rosenhain. 


American Naval Electricians.—The Electrical World of New 
York states that preparations are being made by the United 
States Navy Department for the establishment of & school of 
electricity for enlisted men at the Brooklyn navy yard. 
It is proposed to train former apprentices or men acquainted 
with a machine trade, so that a capable corps of qualified 
electricians can be organised. 

Iron and Steel Institute.—The annual meeting of this insti- 
tute will be held at the Institution of Civil Engineers on 
Thursday and Friday, May 4th and 5th, commencing each 
day at 10:80 a.m. The Council will present their report, and 
Papers will be read and discussed. A number of members 
have already promised Papers. We are also able to announce 
that the annual dinner of the Institute will be held at the 
Hotel Cecil on May 4th, and that the autumn meeting will 
take place at Manchester, Aug. 15th to 18th. 


The “Electrical World" and Electrical Engineer."—Our 
two leading electrical contemporaries in America have effected 
a combine,“ to use a popular American expression, and 
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from the 11th inst. will be issued weekly as one publication, 
to be known as the Electrical World and Electrical Engineer, 
under the joint-editorship of Mr. T. Commerford Martin and 
Mr. W. D. Weaver. Mr. W. J. Johnston, who for 25 years 
past has devoted his energies to the building up of the 
Electrical World, has decided to retire from the field of 
technical journalism, and the management of the joint 
publication will be entrusted to Mr. J. M. Wakeman and Mr. 
A. C. Shaw. We wish all suceess to the publication in its 
new form. 


Röntgen Society. — There was nothing particularly new in 
Dr. J.owe’s Paper relating to practical radiography which he 
read on Tuesday, the 7th inst. The numerous examples of 
his radiographic work exhibited in illustration of his Paper 
were well finished and showed considerable clearness of detail. 
In most cases, however, the exposure had been somewhat 
long in consequence of the smallness of the apparatus 
employed. Dr. Lowe laid stress on the advantage of being 
able to have the apparatus sufficiently portable to take to a 
patient's house if necessary. During the discussion numerous 
curious matters were referred to by different speakers. Mr. 
Webster, for example, said that in his experience a flexed 
muscle was easier to radiograph than an unflexed one—a 
statement somewhat out of harmony with Dr. Lowe’s remark 
that full blooded persons were more difficult to penetrate with 
the rays than others of an anemic disposition. 


Wireless Telegraphy.—Replying to the petition of the Dover 
Corporation, that all lightships shall be connected with the 
shore by means of the system of wireless telegraphy, the 
Trinity House states that experiments are still being con- 
ducted, and that the Corporation’s suggestion will be 
considered in due course. On Saturday last the first practical 
application of wireless telegraphy on the occasion of a ship- 
wreck was made between the East Goodwin light vessel and 
the South Foreland lighthouse. A vessel, the Elbe," went 
ashore at the south of the Goodwin Sands, and the South 
Goodwin light vessel fired signals, a ‘thick fog prevailing at 
the time. The signals being heard at the East Goodwin 
lightship, communication through the wireless telegraph 
apparatus at that lightship was made with the lighthouse, 
from whence telegraphic messages were sent on to Kings- 
down and Ramsgate for lifeboats to put out. | 


The Institution апа the Telephone Service.—We stated 
some weeks ago that the Council of the Institution of Elec- 
trical Engineers had appointed a Committee of Members of 
the Institution to consider and report on the future of elec- 
trical engineering in these kingdoms in the branch of tele- 
phony. At the ordinary meeting of the Institution on the 
9th inst. it was announced that the Council had adopted the 
following report and rider thereto, submitted by the Com- 
mittee :—‘* That, in the opinion of this Committee, it is 
undesirable, from the point of view of the progress of electrical 
engineering, for the purely local telephone industry throughout 
the country to be held as a monopoly ; or that legislation on 
the future of telephony in these kingdoms should discourage 
the undertaking of exchange systems within telephone areas 
by independent enterprise.“ Тһе Committee is therefore of 
opinion that the Council should strongly urge on the Govern- 
ment that such legislation may have the further effect of 
removing existing disabilities to the carrying out of the 
recommendation." It was also announced that a copy of this 
report had been forwarded to the Government. 


The Late Dr. John Hopkinson.—It is proposed that a 
portrait of the late Dr. John Hopkinson should be placed in 
the Hopkinson Memorial Wing of the Engineering Laboratory 
at Cambridge, the cost to be defrayed by subscription. A 
chimney-piece which Mrs. Hopkinson has presented for use in 
one of the principal rooms contains & panel in which such a 
portrait could appropriately be placed. Mr. T. B. Kennington, 
who painted a portrait of Dr. Hopkinson some years ago, has 
suggested that instead of simply copying that picture he could 
produce a better representation of Dr. Hopkinson as he was 
shortly before his death by painting an original portrait based 
on a recent excellent photograph and following the colouring 
of the previous portrait. Subscriptions are limited to two 


guineas in the expectation that a considerable number of Dr. 
Hopkinson's friends, not resident in the University as well as 
residents, will wish to contribute. Among those who have 
already subscribed are the Vice-Chancellor, the Master of 
Peterhouse, the Master of Trinity, Sir Benjamin Baker, Bir J. 
Wolfe Barry, Sir Frederick Bramwell, Sir Douglas Fox, Bir 
James Kitson, Sir G. G. Stokes, Sir William White, Lord 
Kelvin, Lord Rayleigh, Lord Lister. Prof. Ewing is 
treasurer of the fund, and he will receive subscriptions, or 
they may be paid to the Hopkinson Portrait account at 
Barclay & Co.’s Cambridge branch. 


The Sullivan Galvanometer.—A modification of the Sullivan 
galvanometer has been made, which would seem to be of con- 
siderable practical utility, its object being to render receiver 
condensers unnecessary, even when signalling through very 
long cables. With ordinary galvanometers receiver con- 
densers have hitherto been needed on long cables, in order to 
secure definition of signals and prevent troublesome wander- 
ing of the spot of light or instability of the zero position of 
the moving system of the instrument. We understand that 
reports of trials made by an important submarine cable com- 
pany testify to the success of the arrangement on a submarine 
cable nearly 8,000 miles long, on which excellent signals wers 
obtained. Signals on ordinary mirror speaking-galvanometers, 
under the same conditions, were almost imperceptible and 
quite unreadable. Briefly speaking, the object is secured by 
an alteration in the control and the electromagnetic and 
mechanical damping of the suspended coil, the modification 
in question involving only the addition of а special and inter- 
changeable suspension frame for each instrument. In view 
of the attention now being directed to the equipment of our 
war vessels with the means of communicating in war time 
through long submarine cables when the occasion may arise, 
this modified instrument should be favourably received by the 
Admiralty, as it considerably simplifies the establishment of 
telegraphic communication through long cables. 


Electroplating the Hulls of Vessels.—After a series of tests 
on copper plating the hulls of vessels, a favourable report has 
been rendered to the United States Government. The craft 
which has been under test is the tug Assistance, an ocean- 
going boat. She was electroplated and launched on Feb. 22, 
1895. А few days ago the Assistance was hauled out of 
the water on a dock opposite the Norfolk Navy Yard. The 
vessel’s bottom was found to be absolutely free from barnacles 
or marine growth of any kind. For the year just past she 
has been towing in the lower waters of the Chesapeake, and, 
while other tug boats were hauled out every four weeks, the 
Assistance remained constantly at work. She early 
gained the reputation of being the fastest tug. The Electrical 
Engineer of New York states that the method consists pri- 
marily in the use of flexible shallow, box-shaped baths, open 
at one side. Each bath contains a copper electrode and the 
plating solution, the bath being made water-tight by suitable 
flexible packing at the edges. Several of these baths are used 
in the plating of the vessel when in dry dock or upon the 
stocks, the cleaning of the hull at any one time being only 
necessary in the places where the baths are to be applied. 
The baths, which are made flexible in order to follow the 
curvature of the vessel, are readily supported against its side, 
on its bottom and along its keel and in other difficult 
situations, by comparatively simple means, such as tension 
ropes, screw shores or by magnets attached to the frame of 
the bath. The vessel is made the negative pole by connection 
with an electric generator; the plating bath furnishes the 
positive electrode, and the plating of the entire hull is readily 
accomplished by shifting the baths from the plated to the 
unplated sections, and slightly overlapping upon the sections 
already placed so as to form a continuous coating. A current of 
74 amperes per square foot and a difference of potential of 1! 
volts are sufficient to deposit a perfectly uniform, smooth and 
adherent coating to the metallic surface of the vessel. In 
order that the density of the solution may be kept uniform 
during the plating process, circulation is effected by permitting 
the solution to flow into the bottom and out near the top of 
the bath. A vessel 400ft. long, drawing 20. of water, has 
about 24,000 sq. ft. of surface below the water line. Assum- 
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ing that one-half of this surface is plated at one time, the 
current required at 74 amperes per square foot would aggregate 
90,000 amperes, which would be furnished by several dynamos 
if desired, and the power required to deposit the copper would 
be equivalent to about 185 н.р. A single deposit of suitable 
thickness can be made in less than three days, and the whole 
bottom of the ship can thus be plated in eight or nine days, 
using about 55,5001Ь. of copper. 

Practical Points Concerning Electric Vehicles.—in a Paper 
read before the North-western Electrical Association, in 
America, Mr. Percy Maxim states that since the type of 
battery giving the greatest capacity per pound, apart from 
other considerations, is probably some form of pasted cell, 
this type is likely to be the traction battery of the future, but 
owing to its delicacy and short life at present, the foremost 
American makers have adopted a combination type of cell. To 
meet existing requirements, it should have a capacity of from 
9:5 ampere-hours per lb. of complete cell, at a discharge rate 
of at least 1:8 amperes per lb., and be capable of discharging 
at 4 or 5 amperes per lb. without injury, for short periods. 
With such a battery, a phaeton for two people should have 
a mileage of 35, under favourable conditions. High capacity, 
shori life cells in Paris have run 92 miles. The usual American 
practice is to equip a vehicle with 44 cells in rubber jars, 
divided into four groups of 11, and thus enabling three speeds 
to be obtained by changing the grouping of the cells alone. 
Series motors are in general use, some carriages having two 
motors mechanically separate, but connected in series, and 
each driving its own wheel through gearing. This obviates 
the necessity of balance gear. Coming to the question of 
delivery vans for a heavier class of work, Mr. Maxim says that 
а waggon of this class rarely has to travel more than 18 miles 
during а single trip. Actual tests of the power consumption 


of this heavier class of electric vehicles showed that 65 watt- 


hours рег 1,000lb. per mile, at a speed of 10:5 miles per hour, 
is the utmost that might be expected on suburban roads, and 
the expenditure necessary to recuperate the batteries may, 
therefore, be liberally estimated at 100 watt-hours per 1,0001Ь. 
per mile. Considering а ‘‘ dry goods type” of delivery waggon 
actually built, weighing 4, 500lb. loaded (including weight of two 
drivers and 1,0001. of useful load), the maximum mileage was 
25 with 1,300lb. weight of batteries. The energy required for 
а 15-mile trip would from the above be 67/5 kilowatt hours, 
or, allowing two trips a day, the yearly energy 4,050 kilowatt 
hours. The cost of the equivalent horse service is estimated 
by the author at $500 per year in large Eastern cities in the 
States. An extensive use of such electric vans, and also the 
introduction of good services of electrically-propelled omnibuses 
would, the writer thinks, greatly improve a supply station's 
load curve. Quite an important and novel feature in this 
connection is the use which will shortly be made in New York 
of a so-called charging “hydrant.” This is now being per- 
fected by a prominent electric company, and consists of a 
coin-controlled. mechanism with a wattmeter, voltmeter, rheo- 
stat, switch, and terminals, such that the driver of an electric 
vehicle after having deposited the necessary coin in a slot can 
draw upon it for a certain number of watt hours. The station 
of the Central Railway and Electric Co., at New Britain, 
Conn., it is stated, provided itself with facilities for charging 
itinerant vehicles nearly two years ago. 


Motor-Car Design.—In a Paper read before the Liverpool 
Self-Propelled Traffic Association, on February 28th, Mr. 
Thos. H. Parker described a motor-car he had built. After 
experimenting with a brougham drawn through a spring 
balance by a horse, he found that an electric car for six 
passengers would have to weigh some 25cwt. The car 
actually built weighed about 80cwt., and carried nine people. 
Two motors were used, each supported on a separate frame, 
and double reduction gear, the rear wheels being the driving 
wheels. The first reduction was made by means of spur 
wheels running in oil, and chains were employed for the 
second reduction, necessitating the use of eccentrics to 
take up the stretch of the chains. At first the motors 
were series-wound, designed to run at 950 revolutions per 
minute, and to give a torque effort of 80lb. on the 
periphery of each armature, with a current of 25 amperes. 


The 40 Blot cells were arranged in two groups of 20. 
The three forward movements were obtained as follows :— 
First, batteries in parallel, motors in series, giving two miles 
per hour; second, batteries series, motors series, four miles 
per hour; and third, batteries series, motors parallel, eight 
miles per hour. The one backward movement, batteries 
parallel, motors in series, with current in the armatures 
reversed, two miles per hour. The steering gear moves both 
front and hind wheels in opposite directions at the same time 
and through the same angle. It enables the car to be turned 
in its own length without turning the wheels under the body, 
and is naturally double as sensitive as a single bogie or broken 
axle gear. Another great advantage is that it admits of all 
four wheels being driven, and the load being equally divided 
on all four wheels. It gives a good support to the bottom of 
the vehicle, which in most cases is made quite flat. A trial 
ten-mile trip with nine people aboard, was made. During 
the journey some very stiff gradients were descended, and, 
although there were powerful brakes upon the car, it was with 
great difficulty that it could be restrained. After the trip the 
motors were dismounted and shunt wound. The motors were 
then re-hung, and the car again tested. Instead of the 
sudden rush of current as at starting with the series motors, 
viz., 50 amperes, the car moved steadily away with less 
than ten amperes, although the current was about the 
same when the rate of travelling accelerated. Some tests 
were then made on a road with nothing but gradicnts varying 
from 1 in 120 to 1 ір 15. The work of manipulating the car 
was very much reduced, it only being necessary to set it to 
the required speed and look out for obstacles. On descending 
the stiffest hill the speed did not increase 5 per cent., and the 
ammeter read 20 amperes to the good, charging the batteries. 
In case of need, it was found possible to bring the car toa 
stand from full speed ahead in 8ft. on a 10 per cent. gradient, 
without the use of the brake or reversing the motors, an 
impossibility with the series motors. This original car has 
been running almost daily for the past -18 months exactly as 
it was made, and without a single breakdown. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, March 17th. 
ROYAL INSTITUTION. 
9 p.m. Evening Discourse : “The Electric Fish of the Nile,” by 
Prof. Francis Gotch, E.R.S. 


SATURDAY, March 18th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
11 a.m. Students’ Visit to the Langdon-Davies Electric Motor Co.'s 
Works, 101, Southwark-street, S.E. 
ROYAL INSTITUTION. 
$ p.m. Afternoon Lecture—VI.: “The Mechanical Properties of 
Bodies, by the Right Hon. Lord Rayleigh, F.R.S. 
TUESDAY, March 21st. 
INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Ordinary Meeting. The following Paper is down for reading : 
* Alloys of Iron and Nickel,” by R. A. Hadfield. 
WEDNESDAY, March 22nd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7:99 p.m. Students’ Meeting at 28, Victoria-street, S.W. Paper to 
be read: “The Syuchronising of Alternators,” by R. P. 
Howgrave-Graham and M. R. Gardner. 
SOCIETY OF ARTS. 
8 p.m. Ordinary Meeting. Paper to be read: '' Electric Traction," 
by Philip Daweon. | 
THURSDAY, March 23rd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. Paper to be read: The Hissing 
of the Electric Arc,” by Mre. Ayrton. 
FRIDAY, March 24th. 


PHYSICAL SOCIETY. 

ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Papera to be read: (1) "On the Criterion for the 
Oscillatory Discharge of a Condenser,” by Dr. Barton and Prof. 
Morton; (2) * The Minor Variations of the Clark Cell," by 
A. P. Trotter. 

Roya INSTITUTION. 

9 p.m. Evening Discourse: "Transparency and Opacity,” by the 

Right Hon. Lord Rayleigh, Е.К. х. 
SATURDAY, March 25th. 
INSTITUTION OF JUNIOR ENGINEERS. 

З p.m. Visit to the Testing Station of the British Fire Prevention 
Committee at Hanover Gate, Regent's Park, N.W. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme р'Агвк.] 


Source of Atmospheric Electricity.— The evaporation of the 
moisture of the earth's surface has for over & century been 
considered to account for the electric charge of the atmos- 
phere, but, strange to say, it has been found almost impossible 
to prove that even a highly charged body of water, in evapo- 
rating, loses any of that charge with the vapour that rises 
from its surface. Lecher, indeed, proved such a loss with a 
potential of 25,000 volts, but then, as he says himself, the 
liquid was practically pulverised, and was at any rate 
widely removed from ordinary conditions, such as they exist 
at the earth’s surface. H. Pellat has now succeeded, however, 
in demonstrating a loss of 40 to 60 per cent. of the original 
charge in an hour’s evaporation from a very shallow dish con- 
nected with a quadrant electrometer, and negatively charged 
by a battery giving 116 volts. Applying this observation to 
the negative charge of the earth, it appears that there must 
be a loss of that charge, and a gain of negative electrification 
by the air, during the first warm hours of the day, and the 
reverse process must set in after sunset. This is actually the 
case in all published observations. But these observations 
also show a minimum at 4 a.m. and a maximum at 8 p.m. 
Neither of these are yet accounted for. They are probably 


due to some influence as yet unknown. 
[PELLAT, Comptes Rendus, Jan. 16, 1899.] 


An Electrolytic Interruptor.—A discovery of more than 
ordinary interest has been made by A. Wehnelt. Starting 
from the well-known fact that a current passing through 
а liquid between two electrodes of very unequal area is capable 
of producing luminosity on the smaller electrode, and that 
these luminous effects show signs of intermittence, the author 


determined whether there was a true interruption of the 
current, or only a variation between a maximum and minimum 
value. On inserting & lead plate, b (see diagram), and a 
platinum electrode, c, in a beaker, a, filled with dilute 
sulphuric acid, taking care to conduct the current to the 
wire through a tube, d, filled with mercury, to prevent 
spluttering, he found that such a cell, with the wire as 
anode, acted as a very perfect interruptor of frequency about 
1,000 per second, giving sparks over 40cm. long with 
6 amperes and 12 volts. A condenser is superfluous, and 
there is nc need to eliminate self-induction. The inter- 
ruptions occur with remarkable regularity, as may be judged 
by the constant pitch of the tone emitted. The new inter- 
ruptor should be very useful for purposes of wireless telegraphy. 
[WEHNELT, Elektrotechnische Zeitschrift, Jan. 26, 1899.) 


Vacuum T'ubes.—lt is well known to all users of X-ray 
apparatus that under the discharge from an induction coil the 
tubes rapidly rise in vacuum, and the current, after a longer 
or Shorter time, ceases to pass, and the usefulness of the tube 
is at an end. C. C. Hutchins maintains that it is probably 
incorrect to assume that the molecules are bodily driven 
through the walls of the glass tube. For cracked tubes and 
radiometers often work well for a considerable time. This 
argument is, of, course, not by any means conclusive, but 
whatever may be the cause of this annoying defect, it is 
important to find what kind of gas is least readily absorbed 
by the electrode metals or by some other unknown process at 
work within the tube. As the resalt of a number of experi- 
ments made with zinc cyanide, lead ferrocyanide, iodine, and 
oxide of mercury, the author found that the oxygen derived 
from the last-named substance yielded the best results. In 


order to construct an X-ray tube in which the vacuum may be 
maintained at the most efficient point, he attaches near the 
anode terminal a short tube having a sealed-in platinum wire 
packed around with oxide of mercury. The regulation may 
be made automatic by shunting some of the current through 
the platinum wire, and inserting in the shunt a spark gap of 
suitable size, so that whenever the vacuum becomes too high 
а little oxygen may be given off to restore it. 
[Нотсніхѕ, Amer. Jour. of Science, January, 1899.] 


Condenser Losses.—The resonance method employed by E. 
B. Rosa and A. W. Smith (see The Electrician, p. 600), for 
measuring the energy dissipated in condensers subjected to 
an alternating E. M. F., is not sufficiently delicate to give accu- 
rate values in the case of paraffined paper condensers. The 
same authors have, therefore, constructed a special calori- 
meter for the purpose of measuring the total quantity of heat 
produced in the condensers. "Tests made with & number of 
Stanley paraffined-paper condensers showed that they could 
easily stand 500 volts alternating E.M.F., as indicated by the 
makers; but that the loss of energy iu the condensers was 
incaleulable, and varied in different specimens within wide 
limits. At a frequency of 140 per second, the smallest loss 
observed was 0°74 per cent. One lot of condensers gave a 
nearly uniform loss of 1°5 per cent., while another lot went 
as high as 10 per cent. on high frequenéies. In beeswax-and- 
resin condensers the loss was 6 or 8 per cent. As in the 
experiments with the resonance method, the energy loss was 
found to be highest at 40°C., and that temperature also repre- 
sented the maximum for residual charge. "The authors main- 
tain that the singing or hissing of & condenser is not connected 
in any way with its efficiency. 

[Rosa and Ѕмітн, РАЙ. Mag., Feb., 1899.] 


Anode Rays.—It is not surprising that the major portion of 
modern electrical research deals with vacuum discharges. 
After 50 years of constant study, the vacuum tube still pre- 
sents a large number of problems, and these problems are of 
such a nature that their solution must exert a pronounced 
influence upon the practical applications of electricity. It 
may safely be said that the future of electrical engineering 
is sealed up in а vacuum tube. Any experiments throwing 
further light on vacuum phenomena must, therefore, be of 
great interest. A. Broca has simplified matters by mounting 
two pointed electrodes of platinum, 2mm. thick, in the centre 
of a spherical vacuum bulb, and surrounding the stems of the 
electrodes with glass tubes. The distance between the points 
was only half a millimetre. With a sparking distance in air of 
about 12cm, a very small and very brilliant spark was obtained 
at every discharge. After some time, a small crater was formed 
in theanode, resembling the crater formed in the positive carbon. 
This distinctly proves the discharge of some material particles, 
and thus furnishes another proof of the emission theory. 
Ordinarily, whatever material disintegration there is is found 
in the cathode. But that is simply due to the fact that in the 
ordinary tubes the potential gradient is steepest at the 
cathode. In the spherical tubes described the potential 
gradient is probably concentrated near the anode, or, if it is 
uniform, the metal, being electropositive, naturally escapes 
from the anode. That it is projected with considerable force 
is shown by the fact that no metal is deposited on the cathode, 
but that it goes to the glass wall. When the bulb is intro- 
duced into a magnetic field, the ** anode rays" are deflected 
in a sense opposed to the deflection of cathode rays. They 
also show а left-handed screw motion where the cathode rays 
show a right-handed twist. Hence we have here again a 
** Zeeman effect on a large scale, but more complete, since 
the direction of the twist corresponds to that of Zeeman’s 


metallic ions. 
[Broca, Comptes Rendus, Feb. 5, 1899.] 


Radiation in a Magnetic Field.—In a previous Paper, T. 
Preston pointed out that while the majority of spectrum lines 
became triplets when the source of light was placed in the 
magnetic field, and viewed across the lines of force, this did not 
hold good of all the lines, for some were resolved into quar- 
tets, or sextets, or other forms by the magnetic field under 
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precisely the same circumstances. His idea, enunciated at | The chief feature of the Bill is its shortness, the pledges 


that time, that these anomalous forms might be derived from 
the standard triplet by reversal, has been shown to be erroneous 
by eXPeriments made with more powerful magnetic fields. 
According to the electromagnetic theory, the separation, dA, 
of the side-lines of a magnetic triplet should, under the same 
conditions, vary directly as А? as we pass from line to line of 
the same spectrum. This is not the case, but the results so 
far obtained confirm the supposition that the lines of any one 
substance may be thrown into groups, for each of which dA 
varies as A?, and each of these groups may be produced by the 
motion of a single ion. The number of such groups in a 
given spectrum thus gives us an idea of the number of ions in 
the atom or molecule. The Zeeman effect is therefore a valu- 
able means of inquiry into the hidden nature of the events 
which bring about the radiation from a luminous body. 
[PnzsroN, Phil. Mag., February, 1899.] 


Secondary X-rays.—According to G. Sagnac, the bundle of 
transformed rays emitted by a body under the influence of 
X-rays constitutes a mixture of various rays whose powers of 
penetration, inferior to those of the X-rays which generate them, 
form a series which is the longer the more profoundly the 
original X-rays аге modified. The heavy metals especially 
emit very heterogeneots secondary beams. The more easily 
absorbed rays are absorbed by a few millimetres of the air 
itself. The author calls the secondary rays S-rays. He 
describes an interesting experiment made by laying a sensitive 
film upon а metallic plate exposed to X-rays, and gently 
inclining the film with respect to the metal. The X-rays, of 
course, produce a blackening which is uniform all over the 
film. But where the layer of air between film and metal is 
not thicker than 1mm., the blackening is intensified by the 
action of the S-rays. Quite close to the edge of the film, how- 
ever, where the thickness of air is not more than O'Imm., 
there is a distinct brightening. The author suspects here the 
presence of some S-rays capable, like ordinary light, of 
neutralising the photographic effect of X-rays, and recalls 
Schumann's discovery of extreme ultra-violet rays of O-lp 
wave length, which also possess this property, and are 
absorbed by a layer of air 0-1mm. thick. 

[Sacnac, Comptes Rendus, Jan. 50, 1899.] 


THE GOYERNMENT TELEPHONE BILL. 


The Government Bill to make further provision for the 
improvement of telephonic communication, and otherwise 
with respect to telegraphs ” was read a first time on Thursday 
last week. Its full text is as follows :— 


1. The Treasury may issue out of the Consolidated Fund or the growing 
produce thereof such sums, not exceeding in the whole the sum of two 
million pounds, as may be required by the Postmaster-General for the pur- 
pose of the Telegraph Acts, 1863 to 1897, according to estimates approved 
by the Treasury, and Sub-sections 2 and 3 of Section 1 of the Telegraph 
Act, 1892 (which relate to the mode in which money may be raised) shall 
apply with respect to the sum so authorised to be issued. 

2. (1) Where the council of a county borough are licensed by the Post- 
master-General to provide a system of public telephonic communication, 
they may defray the expenses of exercising the powers conferred by the 
licence out of the borough fund or borough rate, and may borrow money 
for the purpose in accordance with the Public Health Acts, but any money 
so borrowed shall be borrowed on the security of the borough fund or 
borough rate, and the council may, subject to the provisions of the Tele- 
graph Acts, 1863 to 1897, and of the licence, exercise their powers under 
the licence throughout the area for which it is granted, although part of 
that area may be outeide the borough. 

(2) In the application of this Act to Scotland, a Royal or Parliamentary 
burgh having a population of over 50,000, according to the last census for 
the time being, shall be substituted for a county borough, and the town 
council or commissi.ners thereof for the council of а county borough, and 
the police or borough general assessment or rate of the like nature for the 
borough fund or borough rate: and the council or commissioners may, with 
the consent of the Secretary for Scotland, borrow for the purposes of this 
section on the security of that assessment or rate, Lut subject to the con- 
ditions for the repayment of loans prescribed by the Public Health 
(Scotland) Act, 1897. 

(3) In the application of this section to Ireland, the Public Health 
(Ireland) Acts, 1878 to 1896, shall be substituted for the Public Health 
Acts. 

5. This Act may be cited as the Telegraph Act, 1899, and may be cited 
with the Telegraph Acts, 1863 to 1897. 


and safeguards mentioned by Mr. Hanbury, in his recent speech 
in the House of Commons, having, it appears, been studiously 
omitted. Thus, nothing is said of the purchase of all that 
is good and useful" in the municipal and National Telephone 
Co.’s exchanges at the end of 1911; there is no clause 
to prevent agreements, prejudicial to the public interest, 
between the Company and local authorities, and no mention 
is made of wayleaves or royalties. This has already attracted 
the attention of Sir James Fergusson and Mr. Provand. In 
reply to questions by them, Mr. Hanbury stated on Tuesday 
that it was evident that the House should be possessed of 
adequate information as to the proposed mode of giving effect 
to Clause 2 of the above Bill when it came on for a second 
reading, and that probably the best method of giving this 
information would be by a Treasury Minute. 

It is to be hoped that the matters mentioned above, if not 
included in the Bill in the committee stage, will at least be 
explicitly dealt with in a Treasury Minute, as suggested by 
Mr. Hanbury, and that. none will be left to be disposed of in 
the individual licenses to be granted by the Postmaster- 
General. The wayleave facilities conditionally promised to 
the National Telephone Co. may be accorded by allowing 
certain clauses of their private bills to pass. The sup- 
porters of the Company, and of fair play, will no doubt remem- 
ber that, if the Government Telephone Bill is passed in its 
present form, no opposition can be raised to the subsequent 
granting of telephone licences to local authorities in what- 
ever terms the Postmaster-General may fancy, and they 
should do their utmost to oppose the passage of this Bill 
unless the promised guarantees are previously secured by 
additional clauses in the Bill itself, or in the form of a 
Treasury Minute. In any case this Treasury Minute should 
be forthcoming before the Bill is proceeded with—it will not 
do, on this occasion, to rely on mere verbal assurances. 


ELECTRICALLY-DRIVEN PUMPS AT GLASGOW 
CORPORATION STATION. 


We have received from the manufacturers, Messrs. W. H. 
Allen, Son and Co., some interesting particulars of recent 
tests of the electrically-driven pumps supplied by them for 


DIRECT-COUPLED ELECTRIC CENTRIFUGAL PUMP AT GLASGOW CORPORATION 
New ELECTRIC SUPPLY STATION. 


the condensing plant at the Glasgow Corporation new electric 
supply station. An illustrated description of this station 
appeared in our issue of February 8rd, and embodied an 
account of thé condensing plant outfit. Two of the illustra- 
tions accompanying this article are from photographs of the 
electrical pumps, the larger one showing an electric motor 
geared by Hollick’s friction gear to a three-throw air 
pump, the other showing а direct-coupled centrifugal pump. 
Each condensing set consists of one surface condenser, 
together with one set of three-throw single-acting air pumps, on 
Edwards’ principle, and one “ Conqueror " centrifugal circula- 
ting pump. The circulating pump and its motor are mounted 
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on one bedplate. Each surface condenser has a tube sur- | diameter, with a stroke of 10in.; the liners, plungers and top 
face of 1,250 square ft., and is one of Messrs. ҮҮ. Н. Allen, Son | delivery valves are all of gunmetal. The body of each pump 
and Co.’s standard sets. It consists of a circular cast iron | carries a framing, in the top part of which are the main 
shell, with the supporting feet and all the necessary branches , bearings for the three-throw crankshaft. Each plunger is 
cast on. It is fitted with bronze tube plates and solid drawn connected with its crank by means of a crosshead and con- 
bronze tubes Jin. external diameter. The holes in the tube . necting rod, and the weight of each set is identically the same, 
plates through which the tubes pass are drilled and tapped to ensure good balance and even turning. The large friction 


so as to form recesses for tape packings, which are screwed up wheel of the Hollicks gear is keyed to the crankshaft, while 


sf 
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ELECTRICALLY-DRIVBN Тнвев-Тнвоу Ав Pump AT GLascuw CorroraTION NEw ELECTRIO SUPPLY STATION. 
Built by Messrs. W. Н. Allen, Son and Co. 


tight by means of bronze ferrules, making the joints round 
the tubes thoroughly steam- and water-tight. The ferrules are 
made with shoulders, which allow the tubes to expand freely, 
but at the same time do not allow them to slip out of place. 
The steam circulates round the outside of the tubes, and the 
cooling water passes through the lower half of the tubes in 
one direction, then in the opposite direction through the upper 
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Cylinder 1. 


12’ x 12’ (3 cyl.) 
Air Pump. 

Vac. =29°25 

Revs. = 140. 


/ 
/30. 
12° x 12” (3 cyl.) ЛЧ, 
Air Pump. 
Vac. 215 
Revs. = 130. 
Cylinder 2. 
12’ x 12" (3 cyl.) Во 
Air Pump, 
Vac. 4 · 8 
Revs. = 138. 
Cylinder 3. 


half of the tubes. Two large doors, one at each end of the 
condenser, give easy access to the tubes for cleaning and 
repacking. 

The air pumps, as mentioned above, are of the Edwards 
type. Each set consists of three pumps; the body of the 
pumps is in one casting; the three plungers are each 10in. in 


the smaller wheel is carried by a vibrating frame centred om 
the crankshaft in such a way that by elevating or depressing 
а handle the two wheels can be put out and into gear with 


12 x12' (3-cylinder) Air Pump, 150 revs. 


the small pulley on the dynamo spindle. A great feature"in 
this system of driving is the fact that the motor can be started by 
itself, and when running at the correct speed the pumps can be 
put into operation by means of the friction levers. The pumps 
when doing full duty run at a speed of 150 revolutions per 
minute, and the motor at 800 revolutions per minute, and at 
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this speed each plant deals with 15,0001Ь. of steam per hour. 
Tested on the condenser only, and with a little water passing 
through the pumps, they will maintain a vacuum only 1in. 
to Zur below the absolute. 

he centrifugal circulating pumps have "in. suction and 
discharge branches, the revolving disc3 are 13in. in diameter ; 
each pump is capable of discharging about 1,000 gallons of 
water per minute through the condenser, against a total head 
of 10ft. at 580 revolutions per minute. The motors for driving 
the air pumps as well as the circulating pumps are wound for 
500 to 600 volts. 


CANTERBURY CORPORATION ELECTRIC SUPPLY 
WORKS. 


The cathedral city of Canterbury now possesses a small but 
well-designed electricity works, which was formally opened by 
the Mayor of Canterbury on Friday last. As usual in pro- 
vincial towns, the Corporation itself did not think of acquiring 
а Provisional Order until a private company had set them the 
example. This company was the Gas and Water Company of 
Canterbury, who sought, when bringing in a Bill for the 
further extension of their plant, to obtain powers to supply 
electrical energy аз well as gas and water. Following on the 
refusal of these powers, the Brush Company gave the Cor- 
poration notice of their intention to apply for a Provisional 
Order, and this spurred the latter body into action, and the 
Town Council obtained its own Order in June, 1891. 
Negotiations between the Brush Company and the Corporation 
for the transfer of the Order to the Company were entered into, 
but were abandoned, a hitch occurring at the last moment 
before the agreement was signed. It was not until September, 
1895, that the Council appointed Mr. Robert Hammond to 
draw up a report on the question of a public supply of 
electricity. Mr. Hammond recommended the Corporation to 
undertake the work themselves, and was of opinion that it 
might be done profitably. He also recommended the erection 
of a dust destructor, from which some of the steam required 
for the works could be generated. After considerable dis- 
cussion the report was adopted, and an application was made 
to the Local Government Board to sanction a loan of £20,000 
. to carry out the initial work. Owing to opposition, however, 
the Local Government Board inquiry did not occur until May, 
1897, so that it was only in November of that year that Mr. 
Hammond issued his specification and that tenders were 
invited. 

Mr. Hammond chose the low-pressure three-wire system, 
with a voltage of 440 between the outers, Lancashire boilers, 
direct coupled dynamos and mains laid directly in the ground. 
In order to obtain consumers as quickly as possible, the 
Corporation issued & circular offering to carry service mains 
into premises free of charge, provided that the request for 
connection was made before the trench in front of the house 
in question was closed. Several took advantage of this offer, 
with the result that over 100 consumers were connected to 
ihe mains on the first night of the supply. In fact, the plant 
which has been erected is already fully loaded, and Mr. 
Hammond has drawn up a specification for a 150 kilowatt 
extension, involving a further expenditure of £12,000. 
Tenders for the additional plant have recently been invited. 
The cathedral is at present lighted by gas, but it is hoped that 
it will not be long before electric light is introduced there. 

The following are the contractors for the various parts of 


the plant :— 
Buildings and foundations ...... A. J. Brewster, Canterbury. 
Boiler house plant ............... Robert Taylor aud Sons. 
Engine room plant India Rubber, Gutta Perchaand Tele- 
graph Works Co. 


Overhead travelling crane .. ... 


James Spencer and Co. 
Switchboard and instrumenta... 


Crompton and Co. 


Batten Chloride Electrical Storage Synd. 
Mis e Western Electric Co. 

Public lamps Crompton and Co. 

Meters 22. S. 2. de Ferranti. 


As seen in the map, the generating station lies at some 
distance from the centre of the town. This is, perhaps, as 
well, in view of the dust destruction which is to take place 


there. There is an ample supply of condensing water and an 
easy approach for coals. The detailed plans for the buildings 
were made out by the City surveyor Mr. A. H. Campbell, and 
the building contract was let to a local firm. The steam 
raising plant, erected up to the present consists of two Lan- 
cashire boilers, each 30ft. long and 7ft. in diameter, designed 
for working up to a pressure of 140lbs. per square in. The 
boiler fittings comprise a dead-weight safety valve, high 
steam and low water valves, junction valves, &c.; and the 
water gauges and blow-off valves are of the Hopkinson 
type. The furnaces are fed by Proctor mechanical stokers, 


driven by the same electric motor which drives the economiser 


scrapers. A Cameron feed pump, Sirius injector, and a 96 
pipe economiser complete the equipment. 


Adjoining the boiler-house is the refuse destructor which is 
being erected by Messrs. Beaman and Deas under the city 
surveyor’s supervision, and is expected to be in operation in 
a few weeks’ time. The destructor consists of a double-cell 
furnace, in which the gases from the two cells meet in one 
common combustion or mixing chamber before they pass to 
the boiler, each cell being charged and clinkered in turn, во 
that the charge in one or the other is always in an intense 
stage of combustion. No attempt has been made to pass 
the hot gases of the destructor through the main boilers 
of the electricity station, but the destructor is provided 
with а steam boiler of its own. This is a Babcock 
and Wilcox 140 н.р. boiler with a heating surface of 
1,620 sq. ft. After the gases have passed under the boiler 
and have given up most of their heat, they traverse a dust 
chamber, in which any dust, which may still remain suspended 
in them, is deposited. Doors and dampers are provided in 
connection with the chamber to facilitate the removal of this 
final dust as often as may be necessary, without seriously 
inconveniencing in any way the working of the electricity 
station, An electric motor drives the hoist which carries the 
refuse up to the tipping platform, and from the latter there 
is а gangway leading to above the coal bunkers in the 
boiler house, so that the coal is also brought into the works 
by this means. A 80in. fan is provided to supply the forced 


draught to the furnace; this fan and also the hoist will be 


worked by one of Messrs. D. Bruce Peebles and Co.’s pro- 
tected motors, the fan motor and feed pump being installed 
in a glazed enclosure in the destructor house. 

The generating plant consists of two Belliss-Silvertown 
high-speed’ sets, the engines being of the usual two-crank 
Belliss compound type, and the dynamos of the single 
horse-shoe under-type. One dynamo is fixed at each end 
of the crank shaft. Each double set is capable of giving an 
output of 75 kilowatts at a pressure of from 220 to 250 volts, 
but it can be overloaded to 84 kilowatts if necessary. The 
working pressure is 125lb. per square inch at the stop valve 
when condensing, ог 140lb. when non-condensing. Each set 
is fitted with a Körting condenser, capable of maintaining a 
vacuum of 26in. when the engine is working at full load. The 
condenser is fitted with a non-return valve, and a Blake and 
Knowles automatic valve is fixed in the branch pipe leading 
to the open air. By an arrangement of levers, an air cock on 
the condenser is interlocked with the water valve in such 
fashion that the air cock must be opened, and the vacuum 
broken, as soon as the water valve is partly closed. By this 
means the full head of water on the condenser is ensured. 
The steam range is comprised entirely of lap-welded steel 
pipes. From esch boiler there is a 5in. branch leading intoa 
cast-iron tee-piece fitted with a steam trap. These tees are 
connected by a Gin. steel pipe, fitted with a parallel slide 
valve with outside screws, and from these are led the 4in. 
steel branches to the engine separators, each branch being 
furnished with a stop valve, which can be manipulated from 
the engine room floor level. The steam, after leaving the 
engines, is exhausted either direct into the atmosphere or into 
the condenser. The atmospheric exhaust pipe and the dis- 
charge pipe from the condenser are laid side by side under 
the engines, passing through separate tunnels in the concrete 
foundations. Outside the building, the atmospheric pipe, 
rising to a height of 10ft. above the roof, and the discharge 
pipe terminates in a brick sump, from whence the condensed 
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steam and water are returned to the river. 
from the engines follow the same course. 
The water for boiler feed and for condensing purposes is 
pumped from a sump outside the building by means of two 
electrically-driven centrifugal pumps, each capable of lifting 
5,000 gallons per hour, the total lift being about 80ft. The 
pumps are of Messrs. Evans's make and are driven by 
Silvertown motors. Both pumps deliver into a cast-iron 
water storage tank, which serves as a roof to the econo- 
miser chamber. The tank has a capacity of 20,000 gallons, and 
& float and index show in the engine room the height of water 
in the tank. The town's water supply can also be pressed 
into service if required. The feed water is drawn from a 
small underground tank connected to the larger tank through 
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The drain pipes | of 90 amperes, with a variable pressure of from 20 to 100 volts, 


the motor being driven at a pressure of 220 to 250 volts. 

The whole of the engine house plant and pipework has 
been erected by the India Rubber Company. An overhead 
travelling crane, capable of lifting up to 10 tons, spans the 
engine house. 

The storage battery consists of 280 Chloride cells of the 
R type. They are in glass boxes, and have a capacity of 
630 ampere-hours, being capable of maintaining a discharge 
continuously for 10 hours with a terminal E.M.F. of 500 volts. 
It is, however, only intended to charge 240 cells at the start, 
the remainder being held in reserve and for spare, and added 
ag required. The cells rest on wooden trays supported on 
glass insulators, and arranged on pitchpine stands, of which 
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a Kennedy meter, the level in the smaller tank being kept 
constant by means of a ball valve. The exhaust steam 
from the feed pump is utilised to raise the temperature 
of the feed water, a flat condensing coil being fixed in the feed 
water tank for this purpose. The feed pump has two deliveries, 
and from it to the boilers there is a complete double range of 
3in. cast iron feed pipe, one for hot feed (through the econo- 
miser), and the other for cold. The injector can also deliver 
water into either the hot or cold feed range. 

In addition to the steam dynamos there is a variable ratio 
motor-generator. The generator side is designed for a current 


æ æ ив Extensions in hand. 


all horizontal parts are protected from acid spray by sheet lead 
bent along the edges in the form of an inverted U. The 
connections from the cells to the switchboard are made with 
lead-covered cable. The battery is charged direct from the 
'bus bars, a somewhat novel feature of the arrangement being 
the position of the regulator cells which are not fixed on the 
extremities, as is usual, but in the centre of the battery on 
either side of the middle wire. The object of thia arrange- 
ment is to enable all the regulator cells to be charged by the 
motor-generator at the same time that the main battery is 
being charged. 
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The work in connection with the switchboard and regulating 
gear has been carried out by Messrs. Crompton and Co. 
The switchboard is on a gallery overlooking the engine 
room, and is divided into three sections: the positive on 
the right, the battery and middle wire in the centre, and 
the negative on the left. It is arranged for dealing with the 
four dynamos, arranged two on either side of the three-wire 
system, and five feeders, and has the necessary gear for 
charging the battery. The side sections are divided horizon- 
tally into three panels, devoted to dynamos, plug bars and 
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6-core and 9.core cable. Three-way and two-way disconnect- 
ing boxes have been fixed at various points in brick pits, so 
that any sections can be fed independently from any of the 
five-feeder cables if necessary. | 

The house connections are made to the mains by means of 
a split form of box made by the Western Electric Co. These 
boxes are filled with insulating compound. The end of the 
service cable is finished off in & newly designed single pole 
fuse box made by the same firm, who undertook the con- 
nection of consumers' wires to the mains, the fixing of meters 


feeder circuits respectively, reckoning from the bottom panel. ! and the connection of the cables to meter-board and switch- 


In circuit with each dynamo is placed, on the lowest of the 
three panels, an ammeter, a Crompton minimum cut-out and 
a combined duplex switch and fuse, the switch being arranged 
with а special sparking piece in order that its main 
contacts may not suffer damage should there be any current 
passing when the switch is opened. A Kelvin multi-cellular 
voltmeter in the centre of the panel is common to the two 
dynamos. The slate above contains the plug bars, which are 
of massive construction, and are so arranged that either 
dynamo or battery may be connected on to any one of the five 
feeders or on to the works circuit. On the top panel are the 
five duplex switches and fuses and ammeters for the feeders. 
The negative and positive sections of the board are exactly 
similar. 

A sloping slate shelf, at a convenient height, runs the entire 
length of the board, and on it are mounted the shunt breaking 
switches and also the rheostats for the dynamos and the 
motor generator. The starting switch for the latter is placed 
on the wall of the engine-room close to the machine itself. 


The centre section of the board contains the battery апа; 


middle wire connections. There is a charging switch, whose 
contacts are on the board, and a 80-way discharge switch. 
The handle and indicator only for the latter are on the board, 
the switch itself being bolted to the battery room wall, a few 
feet behind the back of the switchboard, and operated from 
the front of the board by а long spindle, for the battery room 
is on the first floor, just behind the switchboard gallery. 

The motor side of the motor-generator is wound for 220 
volts, and can be switched on either side of the system. On 
the top panel of the middle section are Kelvin multi-cellular 
voltmeters for reading the voltages at the omnibus bars and feed- 
ing points, and of the battery and motor-generator, the switches 
for these voltmeters being placed within easy reach below. 
At the top of the board are placed the two battery ammeters, 
the middle wire ammeter and also the ammeter for reading the 
charging current of the motor-generator. 

All ammeters on the board are of the Crompton shunted 
pattern, the shunts being placed at the back of the board, and 
the multi-cellular voltmeters were manufactured by Messrs. 
James White, of Glasgow. The whole board is contained in 
a wrought iron frame, the slates being held in position 
by bolts passing through ebonite bushes. A brass strip is 
screwed on to the front of the framework in order to hide 
the joints. 


Underground Mains.—The mains laid up to the present are 
shown in the map. The Western Electric Co., manufac- 
turers of the cable, also performed the laying, but the 
* making good " was done by the Corporation. All the cables 
are triple concentric, lead covered and armoured, and are laid 
directly in the ground, without conduits. The neutral wire of 
ihe system is placed on the outer of the cable. The insulation 
between the inner and outer conductors is composed of paper 
and jute, the remaining insulation of jute only, the whole 
being impregnated with Fowler-Waring insulating compound 
and eovered with lead lin. thick. The lead.covered cable is 
then served with Hessian tape, armoured with two steel 
ribbons each 0-040in. thick, and finally served again with two 
Hessian tapes. 

The distributing network, consisting of 0:125 sq. in. and 
O'l sq. in. triple concentric cables, is so arranged that it 
embraces the whole of ihe principal streets, making a total 
length of 54 miles. This network is fed at five points by 
triple concentric feeder cables, terminating in specially- 
designed boxes, and there are pilot wires back to the works. 
Wherever possible the pilot wires have been made up, forming 


[ Canterbury up to the present. 


board in the works. 

Very little street lighting by electricity has been done in 
Thirteen arc lamps have been 
erected, but 16 c.p. incandescent: lamps are to be substituted 
for gas lamps along the whole length of the mains. The 
posts and brackets for the latter are being made specially, and 
will number 170. The lamps will be enclosed in Frédereau 
lenses. The arc lamps are arranged to run in a series of nine 
off the 440 volt mains, controlled from the works, and one series 
of four at 220 volts, with a controlling switch and resistances, 
at the Police Station. They are of the Crompton-Pochin type, 
burning 17 hours and taking 10 amperes. As is usually done, 
each lamp is arranged with an automatic switch, which throws a 
substitution resistance into circuit if the lamp “ hangs up” 
for any reason. The incandescent lamps will be controlled 
from six centres, and eonnected to one of the outers of the 
distributors. Each lamp, therefore, has one terminal connected 
to the middle wire of a distributor, and the other terminal con- 
nected to a single armoured common return cable through the 
switch to the outer wire. These connections are arranged in 
a special junction box. The lamps and pillars have been 
supplied and fitted up by Messrs. Crompton and Co., the lamp 
and switch pillars being cast by Messrs. James Allan, sen., 
and Son, and Messrs. McKenzie Bros. 


PHYSICAL SOCIETY, 


At an ordinary meeting on March 10th, Prof. Oliver Lodge, 
F.R.S. (President) in the chair, Mr. A. A. Campbell Swinton 
described and exhibited the Wehnelt current interrupter. A glass 
cell contains a large cylindrical negative electrode of lead, and a 
small positive electrode consisting of a platinum wire about yyin. 
or $їп. in length, in a solution of one part sulphuric acid to about 
five parts water. The platinum wire may project from the top of 
the shorter arm of a J-shaped ebonite tube, so that it can point 
upwards immersed in the solution. Or it may be fused into a 
similar glass tube; but glass is apt to crack in the subsequent 
heating. Wehnelt's interrupter replaces the make-and-break 
apparatus of an induction coil; it also repleces the ordinary con- 
denser of that apparatus. In its present form it requires rather a 
strong current. The resulting spark at the secondary terminals 
differs in character from the ordinary spark of an induction coil ; it 
is almost undirectional, and in air takes a V-form, bright, con- 
tinuous and inverted—somewhat like a pair of flaming swords 
rapidly crossing and recrossing one another at their points, By 
blowing upon the V it breaks up, and then more nearly resembles 
the customary discharge of a coil. The sound emitted by the spark 
has a pitch that varies with the conditions of the circuit. Ав the 
self-induction of the circuit is diminished the spark-pitch rises ; it 
becomes infinite when the self-induction vanishes, i.e., the Wehnelt 
interrupter will not work in a circuit devoid of self-induction. As 
the applied potential difference diminishes the spark-pitch 
diminishes. In Mr. Campbell Swinton's experiments 25 volts was 
the minimum primary voltage at which his apparatus would work. 
The spark-pitch also varies with the length of the platinum wire 
electrode in the solution. If the circuit is closed by dipping this 
electrode into the solution, the apparatus will not work ; the wire 
must be dipped in before closing the circuit. After working for about 
a quarter of an hour the action often ceases ; this fatigue effect is 
not due to heating of the solution, for it is not obviated by keep- 
ing the temperature constant by a water bath. It is supposed 
that the oxygen generated at the platinum electrode forme 
a more or less insulating film which interrupts the current until 
absorbed by the surrounding water, The fact that oxygen is more 
easily absorbed than hydrogen may explain why it is necessary to 
connect the platinum electrode to the positive pole of the battery 
or dynamo.. When the platinum electrode is dipped gradually 
into the solution, the wire gets red hot, and the interruptions do 
not take place. Again, when the apparatus stops, from fatigue, 
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the platinum gets red hot, The action is further complicated by 
a series of small explosions, and by the formation of a kind of 
electric arc at the platinum electrode. The coil exhibited was 
connected to the 100-volt electric light mains at Burlington House ; 
in this case the potential difference at the terminals of the primary 
was 30 volts, and that across the interrupter 150 volts—a total of 
180 volts, showing the effect of impedance. For Röntgen- ray 
work the apparatus would be very effective, but unfortunately the 
sparks produce great heating, so that the cathodes of tubes are 
melted. Mr. Campbell Swinton suggested that as the sparks were 
more nearly contiuucus than ordinary discharges they might pro- 
duce Hertz waves less rapidiy attenuated than those now applied 
to wireless telegraphy ; the trains of waves would also follow one 
another at shorter intervals than those from the sparks at present 
employed. | 

The PRESIDENT said he was rather surprised that the self-induction 
of the primary coil was not sufficient of itself to form the induction factor 


in the impedance necessary for perfect working. He would like to know 
how the apparatus behaved when an alternating current was used. Did- 


_the secondary coil become damaged by over heating? Did reversal of the 
current assist the recovery from the fatigued condition of the apparatus? 
The natural period of the circuit depended upon its capacity and its self- 
induction. 
electrode in the liquid ; this capacity acted together with the auxiliary 


self-induction, and the self- induction of the rest of the circuit, in the 


orthodox way, and there was automatic adjustment of resonance to the 
frequency of the interruptions, probably by variations of the capacity at 
the electrode. The heating effect, when a wire was made to close a circuit 
with a liquid, was discovered many years ago. 

Prof. б. М. MINCHIN thought that the usefulness of the apparatus 
would be greatly increased if it could be made to work with lees current. 
He had himself succeeded with 12 applied volts, but not with 10 volts. Ав 
a tentative experiment, he had used a horizontal lead plate, with disastrous 
effect, for the apparatus went suddenly to pieces. Explosions were fre- 
quently obtained, but they were not attended with much real danger. In 
a later and safer apparatus, he used a platinum wire about ĝin. long, pro- 
jecting from a glass tube, around which the lead plate was bent. There 
appeared to be а definite depth of immersion of this wire, at which the 
apparatus worked with minimum current. In his apparatus this critical 
position was when half the wire was below the surface of the liquid, the 
other half projecting into the air. He attributcd the fatigue to the pre- 
sence of gas about the electrodes, for he observed that a mechanical tap to 
the base of the apparatus restored the working condition. 

Mr. ROLLO APPLEYARD pointed out that the improved result at 
half immersion, observed by Prof. Minchin, taken together with the pheno- 
mena described by Mr. Campbell Swinton as to the effect of dipping the 
electrodes into the solution, suggested that the liquid immediately around 
the submerged part of the wire was at some instants in the spheroidal state. 
The breaking down of the spheroidal state would be facilitated by heat 
lost by the immersed part to the non-immersed part of the wire. The 
capacity for heat of the non-immersed part, and the degree of roughness 
or smoothness of the immersed part would thus appear as factors in the 
explanation. No doubt the evolved gases were the primary cause of the 
interruption of current, but the wire having once become red hot, the 

. spheroidal condition would introduce a further cause of electrical sepa- 
ration between the wire and the liquid. 

Prof. V. BOYS asked whether it was the liquid or the electrodes that 
became fatigued. Experiments should be made to determine the effect of 
variations in the hydrostatic pressure around the platinum electrode. 

Mr. T. H. BLAKESLEY said that the rise of potential at the terminals 
of the interrupter proved that the arrangement possessed capacity. Such 
a rise of potential could not occur without there being capacity, any more 
than it could without self-induction. | 

Mr. D. К. MORRIS described experiments he had made with a Wehnelt 
interrupter, using a 1-kilowatt transformer with a transformation of four 
to five, intended for 10 amperes at 100 volts. The anode of the interrupter 
was designed to have an adjustable surface to correspond with the load on 
the secondary—a platinum wire at the end of a copper wire could be pro- 
jected, more or less, through the drawn-out lower end of a glass tube con- 
taining oil. The best results with the interrupter were obtained with 
about 45 volts on the primary circuit. At this pressure an average current 
of 1 ampere sufficed to give 125 (alternating) volta very steadily on the 
secondary. As measu by an electrostatic instrument, the “ no-load ” 
loss was only 45 watts. The secondary could then be loaded up with 
lamps, provided that the exposed surface of platinum wire was propor- 
tionately increased. The energy delivered to the lamps, however, was not 
at any load much greater than 45 per cent. of that taken from the mains. 
By connecting the interrupter with a condenser of 4 microfarad the 
efficiency at small loads was increased to nearly 60 per cent. He had 
observed that the fatigue of the interrupter could be temporarily remedied 
by reversing the current. 

Mr. C. E. 8. PHILLIPS asked whether Mr. Campbell Swinton had tried 
other liquids than dilute sulphuric acid. So far as his own experiments 

‚ went, he had only obtained good results with that electrolyte. 

Mr. CAMPBELL SWINTON, in reply, said that with the apparatus 
arranged in a simple circuit an alternating current applied to the primary 
of an induction coil through a Wehnelt interrupter produced only about 
half the effect uf the corresponding direct current—apparently only half the 
alternations got through. But if two interrupters were connected in 
parallel circuits it was possible so to arrange them that one took one half 
and the other the second half of the alternations. It might, therefore, be 
possible to design an induction coil with two primary windings to corres- 
pond to [the two interrupters, во as to give an additive effect, The indug- 


There was undoubtedly capacity at the surface of the platinum 


tion coil he had used had suffered no damage from the currents employed 


in the experiments exhibited ; there was extremely little heating of the 
secondary. He could not with his apperatus restore the working condition 


by any mechanical disturbance of the interrupter. Hydrochloric acid 
failed, but a saturated solution of potassic bichromate gave fair results. 

The PRESIDENT, in proposing thanks, said he did not agree with 
Mr. Campbell Swinton's remarks as to the chances of improving Hertzian 
telegraphy by the use of these interrupters. The rate of interrup- 
tion with this apparatus was something like 1,000 per second, but the 
vibrations corresponding to Hertz waves were of the order 100,000 per 
second. "The wave trains from oscillators excited by the new interrupter 
would stili be a series of damped vibrations ; the amplitudes would not be 
maintained. It might be advantageous to have sparks following one another 
во rapidly, but he doubted it. For Hertzian telegraphy, the spark at the 
oscillator should ‘‘ crackle ;" to produce the best effect, the air about the 
oscillator should be in a non-electric condition. 


A Paper by Mr. A. GRIFFITHS, on 


“ Ап Apparatus for the Determination of the Rate of 

Diffusion of Solids Dissolved in Liquids " 
was then read. The apparatus consists of a cylindrical glass vessel 
sub-divided about mid way by a horizontal non-porous partition, into 
which are fitted a number of vertical tubes. The lower section of 
the vessel is filled with a liquid, such as an aqueous solution of 
cupric sulphate, and the upper one contains pure water. The 
method consists in determining, by chemical analysis, the quantity 
of cupric sulphate transmitted up the tubes. The Paper gives the 
theory of the method with very few experimental results. Ordinary 
diffusion observations are affected by the flow of liquid in the tubes 
due (1) to changes of temperature of the apparatus as a whole, 
(2) to differences of temperature throughout the liquid, (3) to local 
variations in volume produced by the process of diffusion, (4) to 
inequalities in the lengths of the tubes. Equations are given for 
determining the magnitudes of the sources of error, and certain 
numerical cases are worked out. 


The same author also contributed a Note on 
“The Source of Energy in Diffusive Convection.” 
Diffusion tends to produce local changes of density, causing gravi- 
tational currents, which currents can be made to do work. By 
** diffusive convection," the author means these gravitational cur- 
rents. The heat equivalent of the work done is determined in a 
ticular case, i. e., for a sub-divided vessel, as in the above Paper, 
aving two tubes of unequal length. He points out that the heat 
absorbed, owing to diffusion through one of the tubes, is indepen- 
dent of the mechanical motion of the liquid in that tube, and it is 
also independent of the length of the tube. 

The PRESIDENT proposed a vote of thanks, and, in doing so, described 
an apparatus he had used for a thermostat. A double-walled cylinder of 
copper sheet, with a little water in the inter-space, is exhausted at atmos- 
pheric temperatnre, until the water boils. It is then sealed. Water- 
vapour is а powerful equaliser of temperature, and a vapour-jacket of this 
kind is very efficient when it is required to maintain uniform temperature 
—not constant temperature. 

Mr. WATSON described the method of Mr. E. Н. Griffiths, who used 
tap-water as a negative source, and a gas-flame as a positive source, with 
extremely good results as a thermostat for constant and for uniform 
temperature, The meeting then adjourned until March 24. 
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ELECTRICITY WORKS ACCOUNTS. 
Charing Cross and Strand Electricity Supply Corporation 
(Limited). 

It is gratifying to find from the 1898 accounts of the Charing 
Cross Company that the highly flourishing condition of the 
undertaking is being so well maintained, not only in respect 
of increase in business, but also as regards financial results ; 
despite the fact that with one of the lowest average tariffs 
this Company furnishes its patrons with a service that has 
gained an excellent reputation for uniformity of pressure. 


E 
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It will be noticed from our table that the capital has been 
increased by the borrowing of an additional £58,500 on a 
4 per cent. temporary loan. 16 is proposed to increase the 
Ordinary share capital by the issue of 20,000 £5 shares at a 
premium. The increase of business has necessitated modified 
plans for the station at Lambeth ; the engine room and boiler 
house have been extended in length about 90ft., and additional 
steam raising and generating plant installed. Further 
enlargements are in prospect. An additional 18} miles of 
mains have been laid, including seven miles in the new dis- 
tricts of Holborn and St. Giles, making a total, already laid, 
of 101} miles. 

The expended capital has increased during 1898 from 
£857,770 to £409,884, or by more than £50,000. The total 
expenditure per kilowatt capacity of generating plant is £181. 

With an increase in the number of consumers of 287, the 
equivalent of an additional 26,694 8 c.p. lamps have been 
‘added to the circuit, raising the total lamp connection to 
184,286—an increase of 24:8 per cent. Corresponding with 
this the output has reached 8,246,231 units sold, being an 
increase of 24:2 per cent. over the output of 1897. The 
total revenue stands at 8s. 11d. per (8 с.р.) lamp connected, 
or at 4°435d. per unit sold, as against 4:49d. in 1897. 

The coal strike has had its effect here, as elsewhere, on the 
costs which, in total, have risen about 0:0564. per unit. 
It is stated that, owing to the lower grade coal employed, 
7% per cent. more coal was used. The items of fuel] and 
repairs and maintenance at the station, and also rents, rates 
and taxes, are chiefly responsible for the rise in the costs. 
A working profit of £28,511, representing 7°46 per cent. of 
the mean capital, has been made. Out of this and the balance 
of £8,015 from 1897 the depreciation fund has absorbed 
£7,184, and interest on loans £4,600, leaving a balance 
available for distribution of £19,792, from which has been 
paid an ordinary dividend of 8 per cent. in addition to one on 
the Four and a-Half per Cent. Preference shares. This leaves 
а balance, carried forward, of £8,292. 

2 table given below indicates the progress made since 
1892 :— 


Equiv. (8 с.р.) . Ordinary 
Year. p connection. Units sold. dividend. 
1892 652,703 5% 
1893 934,276 43% 
1894 1,115,609 43% 
1895 1,383,813 5% 
1896 1,944,402 6% 
1897 2,615,508 77 
1898 8,246, 231 87% 


Notting Hill Electric Lighting Co. (Limited). 


Our second table this week refers to the accounts of the 
working during 1898 of the Notting Hill Electric Lighting 
Co. This is the seventh complete year of working, supply 
having commenced in May, 1891. As the figures in the table 
show, there is no falling off in the good progress made in the 
past in the matter of accession of business. 

By the further issue of Four per Cent, First Mortgage 
Debentures to the extent of £21,000, in addition to the 
£10,000 already issued and paid up, an additional £16,000 of 
capital has been raised, bringing the total capital received 
(share and loan) up to £126,000. The total amount expended 
has reached £128,004, representing £160 per kilowatt of 
generating plant installed. 

With 217 new consumers, there has been added to the 
circuit the equivalent of 18,066 8 c.p. lamps, raising the total 
to 46,066—an increase of nearly 40 per cent. There was also 
а large—but scarcely a corresponding— increase in the output, 
the number of units sold during 1898 exceeding that of 1897 
by 100,902, or 28-4 per cent., and although the plant capacity 
has been increased 25 per cent., the units sold per 8 c.p. lamp 
capacity has also slightly increased. The revenue per 8 с.р. 
lamp connected was, in 1897, 7s.; the figure for 1898 is, 
however, only 5s. 10d. This is, no doubt, chiefly due to the 
reduced tariff, which has had the further effect of reducing the 
total revenue per unit sold from 7:864. to 7:0651, 
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The costs have gone up slightly—about 0:0297d. per unit. 
The scarcity and high price of steam coal is stated to have 
raised the fuel charge £200. Other items of generation show 
increases, except wages, which have sensibly fallen, as has 
also the item of rents, rates and taxes. 

Coming to the financial results of the year's working, the 
gross profit made amounts to £7,252. Out of this, £825 has 
been placed to the depreciation and renewal fund account, £50 
to leasehold redemption, and £717 paid in interest on loans. 
The balance of £5,678 has afforded a dividend on the Six per 
Cent. Preference shares, and of 6 per cent. on the Ordinary 
shares. 

The capital expenditure on plant during the year includes 
the cost of a new boiler and generating set, which practically 
take up the whole of the remaining available space in the 
works, so that another station appears imperative to meet 
further demand for electricity. 

The increase during the year in the lamp connections of 
close on 40 per cent., which has already been referred to, 
created a record in this respect, compared with any previous 
year in the history of the concern, as the table given below 
shows. Many of the lamps were, however, only connected 
towards the end of the year, so that the benefit accruing from 
them is not to be looked for till this current year. Other 
reasons for the small comparative increase in the output are 
а very light season and the absence of the usual November 
fogs, combined with the fact that the contractor’s account for 
current on the local electric railway was £650 less than in 
1897. The Company are to be congratulated on recognising 
the necessity of reducing their tariff for current. It is pro- 
posed to reduce the price charged per unit supplied at 200 
volts’ pressure from 6d. to 5d. More than two-thirds of the 
consumers are being supplied at the higher pressure of 
200 volts. 


No. of | Equiv. | p, Re Working | Total costs 
Year con- c. p. lamp п venue | Working r unit | 4. ° 

sumera. connection: sold. | (total). | profit. | Роа. div. 
1891 77 6,056 | 50,162 21,625 | — £555 | 17:344. nil 
1892 124 9,458 | 75,667! 5,515 | + 112 | 10°78d. nil 
1895 175 12,155 107,580 4329 | + 1,481 | 65554. nil 
1894 254 15,669 150,256 5,125 | + 2,102 | 5565d. |1% 
1895 507 20,507 (182,327; 6,940 | + 5,2228 | 48854. |2 
1896 396 25,716 250,787 8,552 | + 4, 736 59664. 4% 
1897 571 35,00 554,969 11,626 | + 6,854 | 52204. | 6% 
1898 788 46,066 455,871 13,418 | + 7,252 | ó'247d. | 6% 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... 1899 Jan. 6) Kensi’gton & Knightsbr (Co.) '99 Mar. 8 
Ayr (Muulcipal)............ 1898 Nov. 11| Kingston-upon-Hull (Mun.) 1898 Aug. 19 
Bediord (Municipal) ...... » Mar. 4 -on-Thames(Mun.) ,, Mar. 25 
Belfast (Municipal) ........ » Sept. 28| Lancaster (Municipal). Oct. 21 
Birmingham (Company).... ,, Dec. 16| Leeds (Com у) rer жа 1899 Mar. 8 
Blackpool (Municipal) .... ,, Oct. 7 | Leicester (Municipal) ...... » Jan. 20 
Bournemouth (Company) . ,, June 8 | Leyton (Municipal) ) 1898 Sept. 28 
Bolton (Municipal) ........ » Dec. 9 a (Mun olpal) — » Aug. 12 
Bradford ара) piove » Мау 20| Manchester (Municipal).... „ July 99 
Brighton (Municipal) ...... » May 6| Newcastle and District (Со) » Dec. 2 
Bristol Капас jus „ July 29| Newcastle-upon-Tyne(Co.) „„ April 29 
Burnley (Municipal) ...... » Sept. 16| Northampton(Company).. ,, April 15 
Burton-upon-Trent (Mun.) „, Apei 15| Norwich (Company)........ » Dec. 2 
Bury (Muni ЖС DOMOS is OY. Notting Hill (Company) .. „, Mar. 11 
Cambri Company)...... 1899 Mar. 10| Nottingham (Municipal) » Oct. 98 
Cardiff ( tas (hoe on j ted yes к. 8 unici 1 senise $5 Apen * 
mpany o mpeny) ........ ‘ 
Chelsea (Company) ........ p ay 20 Portsmouth (Municipal) $ Nov. 4 
tenham (Municipal)... . ,, Oct. 7| Preston (Company) ........ » Oct. 28 
Chester (Municipal)........ » Oct. 14 (Company) ........ » Sept. 16 
enwell (Com ) » Маг. 18| Richmond (Company) ...... » Mar, 4 
Derby (Municipal „ Dec. (Сошрапу). са April 
Dewsbury (Municipal)...... » Nov. 25| St. James & Pall Mall(Co.)..1899 Feb. 24 
Dover (Company) » Маг, 11 | St. Pancras(Vestry)........ 
Dundee (Municipal)........ » Nov. 4 sued Company е j А 
Eastbourne (Company „ July 22 oreditch (Vestr y)) „ May 27 
Edinb (Municipal „ Oct. 14 erred dr (Municipal). „ June 8 
Exeter (Municipal) ........ „ Aug. 5 Southport (Municipal). » Dec. 
Gl w (Municipal) » Aug. 12| Stafford (Municipal)........ » Oct. 21 
Guildford con p — » May 18| Sunderland (Municipal)... ,, Aug. 19 
H (Munic pe pide wees Nov. 18| Taunton (Municipal) e... Aug. 5 
Hamm th (Vestry » June 10| Tunbri Wells (Mun.) ..,, July 22 
petead (Municipal) „ Sept. 9| Walsall (Municipal)... . . . „, Nov. 11 
Hanley (Municipal) ........ „ April 8| Wandsworth(Company) ..,, Mar. 18 
te (Municipal) .... ,, . 80| Westminster (Company) 5. 1899 Feb. 24 
Harrow 4000 3 Sept, 9| Whitehaven (Municipal) . . 1898 Dec. 98 
Hast дв & St. nard's(Co.), April 29| Windsor Company) T з . 30 
House-to-House Со (K'ns'gt'n],, Sept. 30 Wolverhampton (Municipal), July 18 
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CHARING CROSS.—REMARKS—a Includes £4,000 temporary loan at 3} per cent. b In- 
d £118 to auditing, 
e Includes £57,500 temporary Joan at 4 per cent. 
g Includes £120,788 to purchase of 
раа station, mains, lands, buildings, and acquisitions of rights, including law charges 

i Includes auditing £145, law ex- 


cludes £1,204 for batteries and £7,763 for instruments. 
£22 to surveyor and £107 law expenses. 
J Capital revenue fund by share 5 account. 


connection therewith. h Includes insurances. 


EL 
NOTTING HILL. 


The Charing Cross and Strand Electricity || Notting Hill Electric Lighting Co. (Limited), 
1890. [Supply Corporation (Ltd.) 

Three-wire, continuous-current. 
W. H. Patchell. 


c Over-expended. 


penses £177, and accident compensation claims £192. j By discounts. 


DEC. 31, 1897. 
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2 615,508 
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927 
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107,542 
80,000 
2,540 
Per kilowatt 
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May, 1891. 
Continuous-current, three-wire, with batteries. 
George Schultz. 


DEC. 31, 1898. 


DEC. 31, 1897. 


DEC. 31, 1898. 
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NOTTING HILL.—REMARKS—a Includes £7,411 for batteries. b Over. 
expended. c Includes £147 for connecting installations, etc. d Includes 
£650 for directors’ remuneration and £53 remuneration to trustees for 
debenture holders. е Includes £59 for кашы and £87 for insurance. 
f Includes £50 for — — redemption. g Includes £1,140 ске 
remuneration and £105 remuneration to on ~Gebenture hol 
h Includes £65 to auditing and £124 to insurance, C EN LE È > 
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ELECTROMAGNETIO 10 THEORY, VOL. IL—By OLIVER HNAVIBIDS. The 
second volume of this important work is in an advanced stage, and 
will be ready shortly. 

PRACTICAL TELEPHONY.—By Dana SiwoLArm and F. О. RAPHAEL, 


PRIMARY pag arr coe work on this subject will shortly be published 


bringing ur. theory and practice of the Primary Battery up to date. 

k will be be fully illustrated. 

SECONDARY BATTERIES.—By E. J. ш Кый fllustrated. The 
Author in this work will deal briefly wi Мә ey one шу with 
the chemistry, , construction and rere ef secondary 
batteries or accum tors, 


«НЕ ELECTRICIAN” WIRENAN'S POCKET-BOOK.—" The Electrician” 
Oompany will shortly publish a valuable pocket - book for the use of those 
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with the manufacture of 
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HERTZIAN TELEGRAPHY. 


Wireless telegraphy of the sort involving the action 
of Hertzian ether waves upon a coherer has occupied the 
attention of the Institution of Electrical Engineers during its 
last two or three meetings, and, incidentally, has provided for 
members and their friends an unusually sensational pro- 
gramme. It is too early yet, especially in view of the fact 
that Mrs. Ayrton has yet to read her Paper on the electric 


ted | arc, to say that the reception of Mr. Mancoxr's Paper is the 


most brilliant feature of the session; but we can assert 
that nothing approaching it has occurred in the history of 
the Institution, not even excepting the memorable occasion 
when Nrxora Testa gave his lecture in the theatre 
of the Royal Institution. Yesterday's overflow meeting 
at Exeter Hal, when Mr. Marcon: repeated his dis- 
course, was an event absolutely unique in the annals of 
the Institution of Electrical Engineers. A much smaller 
room had originally been acquired for the purpose; but ere 
members had had for 24 hours an opportunity to ask for 
tickets, the number of applications was overwhelmingly 
greater than the accommodation arranged for; so that 
quite late on Thursday in last week, as we announced in our 
last issue, the Council was compelled to engage the Lower 
Exeter Hall, the larger dimensions of which even fell short of 
sufficiency. 

Whether wireless telegraphy as a practical art will be 
advanced by recent proceedings of the Institution remains to 
be seen. A Paper, mainly in the form of a popular narra- 
tive of what was already known, followed by a discussion 
largely interrogatory and speculative, can only effect a prac- 
tical advance through secondary and indirect issues; Mr. 
Marconi himself is not likely to have received therefrom any 
new inspiration ; and members thirsting for knowledge have 
been left to obtain it from a reconsideration, possibly in а 
new light, of facts previously published. As we write this 
we are in ignorance of the nature of Mr. Mancomr's reply, 
which he promised to make last night; and if he gave detailed 
answers to one half of the questions put to him during the 
discussion, it is scarcely possible but that some new fact of 


| importance has been added to the stock of common kaow- 
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ledge on this fascinating branch of telegraphic science. 
Nevertheless, even if we have gleaned nothing absolutely 
novel, it has been a distinct gain to have had this Paper and 
its discussion: for ascertained facts and principles have 
thereby been ranged in a more logical and orderly fashion, 
and speculative hypotheses have had a chance of being tried, 
though in some cases at the risk of being found wanting. 

. Dealing, first, with the practical questions that arose in the 
discussion, and leaving matters of theory until afterwards, we 
may first notice the able speech of Mr. Jonn Gavey, a lucid and 
business-like exposition of the experience thus far acquired by 
the Post Office. The law of the product of the heights— 
sometimes called the square of the height, owing to poles 
of the same height being used at the two stations—had been 
confirmed, and an essential difference had been discovered 
between land and sea telegraphy, the greater facility in 
the latter case being attributed to plane reflection from the 
surface of the water. At the receiving end a capacity 
might be substituted for the earth connection, without 
diminishing the effect, but at the transmitting end an earth 
connection was essential to good signalling. Reflectors had 
at first given satisfactory results, but on extending their 
application the effect was not so good ; nevertheless, although 
reflectors had been abandoned, Mr. Gavey saw great advan- 
tages in endeavouring to apply them successfully, as they 
would allow of a directive rather than a diffusive action 
between two or more stations. 

A propos of the earth connection, the question asked by 
Mr. SuLrLıvan as to whether or not the Marconi system 
requires an earth of little or no resistance is one of great 
importance in such cases as communicating with outlying and 
practically non-conducting rocks, such as the Fastnet. The 
conduction system, which was installed at the Fastnet some 
time ago, involves the employment of two submerged earth 
plates of low resistance at the rock itself, and, as will be 
remembered from Mr. GRANVILLE's recent interesting remarks 
before the Institution, notwithstanding every possible pre- 
caution and care in submerging and securing these earth plates, 
communication has from time to time been interrupted in 
stormy weather through the plates being thrown up on the 
rock by the violent action of the sea. If the Fastnet and the 
numerous other rocks of a similar nature offer in themselves 
sufficient earth conduchion for Mr. Mancour's system, thus 
doing away with the necessity of submerging earth plates, it 
would seem that he has solved the problem of establishing 
and maintaining in all weathers a reliable system of communi- 
cating with lighthouses on rocks under the severest possible 
conditions. Amongst other places where difficulty has been 
experienced in finding a sufficiently good earth for telegraphic 
purposes, Valentia, on the coast of Ireland, and parts of 
Nova Scotia and Newfoundland may be mentioned. All 
these have given trouble in submarine telegraphic working 
owing to their geological formation and non-conducting nature. 

Theorists will find food for thought and, in some cases, for 
amusement in the speculations advanced to explain various 
aspects of wireless telegraphy as practised by Mr. Marcon. 
Dr. Erskine Murray ventured upon an hypothesis of 
* discharge from fine points," and adopted an analogy 
between the vertical transmitter rod and the points on the 
prime conductor of a frictional electricity machine. Mr. 
Mervyn O’Gorman declined to believe that Hertzian ether 
waves were essential, and advanced a theory that the Marconi 
telegraph could be worked by electrical currents oscillating 
through the earth between the two stations. We are not 
impressed with the necessity for any such hypotheses ag 
the above, nor do we regard either as having the least 


degree of probability. Prof. Sinvawus Тномрвом'в optical 
analogy between reflection from a plane mirror and the 
effect of earthing Mancowr's vertical wire requires support 
both from theory and from practice before it can be accepted 
as more than a pretty but fanciful—illustration. In the first 
place the logical nexus seems to be wanting: we do not per- 
ceive the link between (1) a plane mirror reflecting an end-on 
stick in contact with it, (2) a slab of iron in end-on contact 
with a bar magnet, and (3) the Marconi wire perpendicular to 
the earth’s surface. But even were thero an à priori similarity 
of action in these three cases, it would still be necessary to 
show that earthing the Marconi wire really doubles its virtual 
length. It is insufficient to show that the earth intensifies 
the action; the effect, if the analogy is to hold, must abso- 
lutely follow the law of lengths found to be applicable to 
vertical wires. We fail to discover that it does so. 

Telegraphic practice and theory, in times to come, will pro- 
bably look back upon Mr. Marconi’s Paper and its discussion 
as marking an important point in the history of wireless 
telegraphy—important, that is to say, in the same sense that 
a pillar of stone acquires importance when it becomes a 
landmark or a milestone. 


OBITUARY. 


— — 


DOUGLAS GALTON. 


We announce with great regret the death of Sir Douglas 
Galton, K. C. B., which took place on Friday afternoon last, 
at his town residence, 12, Chester-street, S.W. By electrical 
scientists and engineers Sir Douglas Galton will be chiefly 
remembered on account of his active association with 
numerous scientific societies and committees thereof, and 
especially in connection with his secretaryehip to the British 
Association, from 1874 to 1895, and his presidency of that 
Association in the last-named year. 

Douglas Galton was born in 1822 and was educated at the 
Royal Military College, Woolwich, receiving a commission in 
the Royal Engineers in 1840. One of his earliest asso- 
ciations with electricity was in connection with the removal 
of the wreckage of the Royal George” in 1842, when 
electricity was used for firing the charges of powder, A 
more important service to electrical enterprise, however, is 
found in his association with the development of submarine 
telegraphy ; for, at the time when this important branch of 
telegraphy was decidedly under a cloud, viz., after the break- 
down of the 1858 Atlantic cable, and when the Red Sea and 
Indian telegraph had proved a failure, Sir Douglas Galton was 
appointed chairman of the Special Committee of Parliament, 
formed to investigate the whole question of submarine cable 
enterprise. Between Dec. 1, 1859, and Sept. 4, 1860, 22 
sittings were held, with the result that in 1861 a report was 
published which has been characterised as the “ most valuable 
collection of facts, warnings and evidence ever compiled con- 
cerning submarine cables.” In consequence of this report, 
further proceedings in the Red Sea were abandoned, and a sec- 
tion of the cable, already constructed but not laid, was success- 
fully put down between Malta and Alexandria. Sir Douglas 
was also a member of the consultative commiltee (of which 
Lord Kelvin is now the only survivor) appointed to advise the 
Atlantic Telegraph Co. on the electrical and mechanical 
questions connected with the projected cable of 1865. | 

Although thus prominently connected with an important 
department of electrical engineering, Sir Douglas Galton's 
principal associations with engineering are to be found in his 
relations with sanitary science and practice, and also, to some 
extent, with railway commissions. As a savitary scientist he 
was regarded as a high authority, while his services to rail- 
way engineering include the secretaryship to the Railway 
Commission, in 1847, appointed to investigate the application 
of iron to railway structures; also an inspectorship of rail- 
ways, and subsequently the secretaryship of the Railway 
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Department of the Board of Trade. This latter position he 
gave up in 1860, but his resignation did not sever his con- 
nection with railway werk, for in 1866 he served on the 
Royal Commission on Railways, at which time he gave 
evidence of strong opposition to the State purchase of the 
railways of the United Kingdom. Many important questions 
connected with railway traction have been experimentally 
investigated by Sir Douglas Galton, notably those connected 
with the friction of rolling and rapidly moving surfaces, also 
on the use of automatic brakes. 

In 1860, Sir Douglas Galton became Assistant Inspector- 
General of Fortifications, and, two years later, Assistant 
Under-Secretary for War, the latter post being held until 
1870. From 1870 to 1875, he was Director of Public Works 
and Buildings under Her Majesty's Board of Works. For 25 
years he acted as general secretary to the British Association, 
an office which he resigned in order to become President of 
that Association at its Ipswich meeting in 1895. He was 
elected a Fellow of the Royal Society in 1860, and was also a 
member of the Institutions of Civil, Mechanical and Electrical 
Engineers as well as of numerous scientific societies. From 
Oxford he received the honorary degree of D. C. L., and from 
Durham and Montreal that of LL.D. In 1865 he was mad 
a C.B., and he became a K.C.B. in 1887. Í 


SAMUEL TROTT. 


We regret to record the death, on 11th inst., of Capt. 
Samuel Trott, at Miami, Florida. His friends will remember 
that he returned to England at the end of last year so ill that 
he contemplated giving up command of the Minia,” but he 
rallied sufficiently to take over charge of his ship. At the 
beginning of the present year he had, however, to be landed at 
Halifax and taken to the hospital there, whence he went to 
Florida. Samuel Trott was born in 1882, and when about 15 
years of age went through a full course of navigation and 
astronomy. At the age of !7 he was apprenticed to the sea 
for a four-years’ term, but long before its expiration he was 
put in charge of a watch, the captain having recognised the 
young sailor’s sterling qualities. In his 27th year he was 
placed in command of a sailing ship. The command of a large 
steamer of an important line speedily followed, and during the 
next ten years he commanded several of the best mail and 
passenger steamers of that day. It is, however, in the 
Atlantic Telegraph cable service that Capt. Trott did that 
work which most appeals to our readers. In 1874 he hai 
charge of the cable steamer Faraday, and remained her 
captain for six years. During that time he laid the Direct 
and French Companies’ cables. In the winter of 1875-6 he 
crossed the Atlantic three times and made three repairs for 
the Direct United States Cable Co. In telegraph circles 
this was looked upon as a remarkable feat, as up to that time 
it was considered impossible to repair Atlantic cables in the 
stormy season between the months of October and May. 
These and other notable achievements in cable work attracted 
the attention of the late Henry Weaver, of the Anglo-American 
Company, and in 1880 the services of Capt. Trott were secured 
for the Minia,” which Capt. Trott commanded for nearly 
20 years, and within that period she has made 195 repairs 
without a single failure, although many of them were in the 
deepest water of the Atlantic, at depths of 2,580 to 2,597 
fathoms. In June, 1897, Capt. Trott broke his own record, 
having effected a repair on one of the Western Union cables 
in 11 days, in 2,530 fathoms water, with an expenditure of 
only 88:6 miles of cable. Capt. Trott was of an inventive 
turn of mind, and held several valuable patents. These deal 
not only with ships and shipping appliances, submarine 
cable-laying and repairing, but also with electric railway 
work. He was a member of several scientific societies, Fellow 
of the Royal Metereological Society, and an Associate Member 
of the Institution of Electrical Engineers. 


JULIUS VOGEL. 

At Hillersdon, East Molesey, near London, Sir Julius 
Vogel passed away on Sunday last. The deceased knight 
was born in London in 1835, and after attending London 
University School, he became, at the age of 16, a pupil in 


Dr. Percy’s laboratory at the Royal School of Mines, where 
he studied the chemical arts, especially in their relation to 
metals. He ultimately went out to Melbourne, and was a 
leading figure in colonial governmental life for many years. 
He negotiated with the Eastern Telegraph Co. for the con- 
struction and maintenance of a submarine cable between 
New South Wales and New Zealand, and in the early history 
of telephony took a considerable interest in the development 
of telephonic communication and the advancement of the 
telephone industry. 


A. M. RYAN, 


Mr. A. M. Ryan, Superintendent of the Eastern and South 
African Telegraph Co. at Mozambique, died suddenly at that 
place on the 3rd inst. of fever. Mr. Ryan joined the Eastern 
Company’s service in 1882, and, on account of his electrical 
knowledge, received early promotion, occupying successively 
the posts of clerk-in-charge and superintendent on the East 
Coast of Africa. He was to have left for England by first 
mail, which only arrived at Mozambique four days after his 
lamented decease. 


M. SECRETAN. 


The death of M. Secretan at the age of 68 is announced 
as having taken place during the past week. М. Secretan 
will be remembered by electrical engineers chiefly as having 
been the promoter of the huge copper ring, in 1888, a 
movement which was set on foot in Paris with a view to 
corner the entire copper market of the world. The collapse of 
the ring and the financial disaster which ensued are matters 
more of general history than of personal biography. Lately 
M. Secretan was associated with a scheme to amalgamate 
certain French copper interests with the Elmore companies. 


WIRELESS TELEGRAPHY. 


The following is an abstract of the discussion that took 
place at the Institution of Electrical Engineers in connection 
with Mr. Marconi’s Paper on Wireless Telegraphy ":— 


Thursday, March 2. 

Dr. J. A. FLEMING, in opening the discussion, congratulated Mr. 
Marconi upon the success he had attained with his system, and thought he 
had added to their debt of gratitude to him by giving such an exceedingly 
lucid and interesting Paper. He (Mr. Marconi) was in complete possession 
of the subject, and everything that he had done was во much in advance of 
anything that others had attempted that they could only hope to follow 
after him by asking some questions and endeavouring to obtain a little 
more information. Therefore he would like to ask one or two questions 
with regard to the transmitting and receiving instruments. Mr. Marconi 
had seemed to have abandoned the use of oil. If he remembered rightly, 
in his first experiments, he had used a Righi transmitter with oil between 
the poles. Не bad tried, last summer, a large number of experiments with 
transmitters of various kinds, and found that oil was practically of no 
advantage. The real cause of the effect, when a spark was passed between 
the poles in air, was due to the fact that air possesaed a peculiar property 
of passing, under a given electrical stress, out of a condition in which it was 
a nearly perfect non-conductor to a perfect conductor, and it did this with 
extreme suddenness. If they put oil between the poles, although they 
might be able to raise the two poles to a greater difference of potential 
before the spark happened, yet, nevertheless, as all oils were carbonaceous 
substances, after one spark, or perhaps two, bad passed, carbon seemed to 
be deposited between the poles in the form of fine flowing particles, and 
this prevented the extreme suddenness of the breaking of the dielectric con- 
ductor, so that what they gained on one hand they lost on the other. Perhaps 
Mr. Marconi would tell them whether he had abandoned the use of oil for 
that reason. Referring to the coherer, he thought he recollected hearing in 
the early history of the subject, that Mr. Marconi used to exhaust his 
coherer tube; he did not know whether he did this now. It might be 
advantageous in making a coherer for long-distance work, but for labora- 
tory and short-distance work there seemed to be no advantage ; in fact, it 
was a greater advantage in many ways to have a coherer which they could 
easily take to pieces and change the powders, because the sensitiveness of 
the apparatus appeared to depend very much on getting exactly the right 
proportion of filings. He quite confirmed Mr. Marconi's remark that the 
coherer was not the uncertain and treacherous instrument it was generally 
supposed to be. He found that amalgamating the metal certainly had an 
advantage that might be due, perhaps, in some way or another to the 
presence of the mercury vapour. He found that mixing about 5 per 
cent. of very finely powdered uranium with the nickel filings of the coherer 
gave a material that was sensitive and certain in ita action. By far the 
most interesting point of Marconi's system was the use of the vertical wire, 
because he thought they could say with perfect certainty that it was the 
use of this wire that had enabled him to carry out these long-distance 
experimente. He had only tried it on a small scale, but he had found the 
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advantage of the vertical wire. Last summer he had experimented with 
horizontal and vertical wires of the same length, and had got effects over 
distances with vertical wires that he could not get with horizontal wires. 
He then asked Mr. Marconi if it were necessary that the earth connection 
‘should be complete. When he was at Bournemouth last year witnessing 
some experiments Mr. Marconi had told him that the earth connection was 
necessary, and that if this was broken in both places you could not get the 
transmission over the same distance. It was a most interesting question. 

Dr. ERSKINE MURRAY, one of Mr. Marconi's assistants, said that 
four years ago, when he joined the Wireless Telegraph Co., he was as 
ignorant of the subject, if not more во, than a good many of those present. 
Everybody who interested themselves could not help following the experi- 
ments from an outsider’s point of view, from what they got in the news- 
papers and technical journals. When he had first gone to Bournemouth 
and seen the apparatus, he had been much struck by the ordinariness ” of 
the thing. It was worked just like any other telegraph, not quite во fast 
as in the General Post Office, but still working at a very rational speed 
and with very considerable certainty. He thought the increase of the 
vertical wire with distance was a most interesting feature of the system. 
Some simple illustration might be taken from the ordinary electrical 
machine. As they all knew, in a frictional electrical machine the electri- 
city was collected by means of a number of fine points, and the tension on 
the point was very much greater than on а more rounded. part of the con- 

‘ductor. In the case of this vertical wire they had the earth as one large 
conductor, and these wires standing up on the surface to serve as the fine 
points of an electrical machine. The surface density increased as it went 

up, as likewise did the force, but the amount of this increase had not yet 
been calculated. But probably it would be pretty nearly in proportion to 
the distance from the earth. The action at the top was more or less pro- 
portional as the square of the surface density. 

Mr. SYDNEY EVERSHED said he had done some work in connection 
with wireless telegraphy of the electromagnetic kind, but he had never 

made an experiment with Hertzian telegraphy. Не would like to read 
the Paper first, and then possibly he might be able to discuss it, or at any 
rate ask some questions. During the time Mr. Marconi had been carrying 

.out his work, several things had occurred to him which he would like to 
see cleared up, such as the power used, the law of the variation of distance 
to which they could signal, the connection between tbe distance it was 
possible to signal and the length of the vertical wire and other pointe of 
that kind. It appeared, however, that Marconi had anticipated every one 
of these questions He (Mr. Evershed) noticed that the law relating to 
the length of the vertical wire and the distance to be signalled was an 
exceedingly simple one, and drew the attention of the meeting to the 
analogy between that and the law he had explained in connection with 
his own system of wireless telegraphy, a few weeks ago. He had then 
shown that the distance to which they could signal by means of electro- 
magnetic induction depended, among other things, on the product of the 
areas of two circuits. During that same discussion Dr. Fleming had re- 
ferred to the analagous case of the vertical or horizontal wire used in 
Hertzian telegraphy, and suggested that the true function of that wire 
was to integrate the electric force over a considerable space and 
thereby get sufficient energy to work a coherer. That explanation 
also seemed an exceedingly simple one and was, he thought, 
the best. It followed from this that Mr. Marconi’s law must 
be true, because the effect of the vertical transmitting wire was 
proportional to its length, and the effect of the receiving vertical wire 
proportional to its length; consequently, if they doubled the length of the 
two wires they quadrupled the effect, a law which Mr. Marconi appeared 

to find fairly accurately fulfilled in his experiments. At any rate, he 
found it fulfilled with a sufficient accuracy to enable him to design new 
telegraphs for greater distances. In conclusion, he wished to be the first 

to congratulate Mr. Marconi on having succeeded in effecting signals 
between lightships and the shore. 

Mr. Н. W. SULLIVAN said be would like to ask Mr. Marconi whether 
his system required a perfect earth—i. e., an earth of little or no resistance. 
In view of the difficulty which had been experienced in establishing and 
maintaining an earth connection on outlying and practically non-conducting 


rocks, such as the Fastnet, through the submerged earth plates being 


frequently thrown up on the rock in stormy weather by the action of the 

sea, he thought tbis was a matter of considerable importance. If Mr. 

Marconi had successfully solved the difficulty, as seemed to be the case, of 

communicating in all weathers with outlying lighthouses and lightships, 
. he had conferred a great and lasting benefit on the world. 

Mr. W. P. GRANVILLE asked if the vertical wire in this system was 
measured from the sea line, or from the height on which it stood. For 
instance, the standard on which the wire was erected at Alum Bay was on 

a hill, perhaps 100ft. or 200ft. in height, and the same at Bournemouth, 
and he should like to know whether the height of the top of the vertical 
wire above the tea plane made any material difference. Another question 
he asked was with regard to neighbourhood of conducting masses at the 
tranemitting or receiving end. In the case with which he had been more 
immediately interested in, viz., the Fastnet rock, the whole mass of the 
tower was of thick boiler plate, as were all the buildings on the rock. Had 
Mr. Marconi, under such conditions as these, found any great difficulties? 

Capt. BRETT thought it somewhat difficult to discuss a Paper which 
was mainly a series of facts that had taken place. However, there seemed 
to be a good deal of interest in the question of the earth connection, but 
not wishing to auticipate Mr. Marconi in his reply, he would only say 
that, during some experiments Marconi had, at his request, suddenly 
disconnected the earth connection of the receiver but the signals came just 
as before, the receiver being on shore, so that it would appear that, under 
these conditione, the earth connection was not a necessity for the working 

of the apparatus, at any rate up to 12 miles. He was prepared to accept 
that the earth connection to the transmitter was a necessity, because it 
afforded an oscillating character to the discharge, but in the matter of the 
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receiver the queation of a bad or good earth did not come into the question ; 
no earth at all was sufficient. Personally he would like to ask Mr. Marconi 
if he had continued these experiments to any great extent over greater 
distances. 

Capt. VIVIAN confirmed everything that had been said about the suc- 
cess of the Marconi system in connection with lightships, and mentioned that 
experiments had been in progress for over two months on the Kentish coast. 

Capt. KENNEDY, R.E., had taken part in many of Marconi's experi- 
ments, eepecially those on Salisbury Plain and in the Isle of Wight, aud 
he had also read a Paper before the Royal United Service Institution 
dealing chiefly with the military application of wirele:s telegraphy. As 
regards the question of fixed stations, such as forts and camps, he thought 
the difficulties had been solved, but when they came to an army in the 
field it was another matter. They could not carry 100ft. poles about with 
them. They had to find some other way of raising the vertical wire, as it 
was evident they could not do without it. He had tried several experi- 
ments with kites and balloons, and one of the advantages of these was that 
they got rid of all the difficulties of insulation. They were practically 
unlimited in the length of their wire ; it was as easy to have a 1,000ft. 
wire as it was a 10. wire. In one experiment at Bath he had put up 
two miles of wire on one kite, although it was needless to say that the 
enormous impedence on this wire was too much. He thought he was right 
in saying that about a year ago he was the only true believer in Mr 
Marconi and his system, excepting, of course, Capt. Brett and Capt. 
Jackson, of the Royal Navy, who both ha1 been staunch supporters. 

Prof. J. PERRY (in the chair) asked Mr. Marconi if it was necessary to 
have any earth connection. It was one of the most difficult things for him 
to understand why there should be any earth connection necessary. 


Thursday, March 9. 


Mr. JOHN GAVEY congratulated Mr. Marconi on the advance he had 
made in perfecting this system during the past 15 months. He had been 
associated with him in his early experiments, and had taken an active 
share ia those carried out across the Bristol Channel These experiments 
were to some extent crude, in the respect that the apparatus was prac- 
tically untried and uncertain in its action. They had, however, succeeded 
in obtaining thoroughly good signals from one side of the Channel to the 
other, and had learned enough then to render it desirable to proceed with 
further experiments. It was arranged by the Post Office for these further 
experimenta to be made, aud the necessary apparatus wasimmediately put 
in hand. Some months elapsed before it was ready for use, and a further 
series of experiments were undertaken by the Post Office in the neighbour- 
hood of Dover. The objects in view were to ascertain the law connecting 
the height of the conductora with the distance over which transmissio 1 
was possible, and generally to test the system. They obtained the per- 
mission of the War Offics t» provide & trausmitting station at Fort 
Burgoyne, near Dover, and a number of receiving stations were put up at 
different distances. The results of these experimenta led them to certain 
conclusions, most of which had been verified by Mr. Marconi since, and 
many of them repeated in his Paper. These proved the law of the square 
of the height of the wires, but they went a little further. They found 
that with eingle elevated conductora, syntony did not come into the 
effect at all, so that not only did distances to which it was роз- 
sible to transmit increase as the square of the height, but within 
certain limits it increased as the product of two vertical conductors of 
irregular height. Assuming that it were possible to transmit signals over 
certain distances with two conductors 50ft. high—the square of which 
would be 2,5(0—they could, under favourable conditions, transmit over 
the same distance with two conductors of different heights, which would 
give the eame product. They found further, that there were marked 
effects on the syntony if a capacity were placed at the top of the vertical 
conductor, and, further still, they found that the use of a capacity enabled 
them to traverse or transmit over a certain distance with a lesser height 
of conductor. Another curious phenomenon they came across was that 
they required a greater height of vertical conductor to transmit signals 
over land below the sea level. Taking the experiments in the Bristol 
Chaunel as a guide, and also thé subsequent experiments made by Mr. 
Marconi at Spezzia, they had calculated that it would require a vertical 
conductor 35ft. in height to transmit signals over a mile of water, but, to 
their surprise, they found it required a vertical conductor 50ft. high to do 
this. They naturally made numerous experiments to ascertain the cause 
of this apparently abnormal result, and ultimately they aske 1 Mr. Marconi 
to come down with some of his own most recent apparatus, and they found 
that there was a distinct difference in the power required for transmitting 
over land as compared with that required over water. Subsequently 
he observed that Prof. Slaby, of Charlottenburg, who had been sent 
over by the German Emperor to watch the experimenta in the Bristol 
Channel, had obtained the same resulta in hia experimenta conducted in 
Germany. He (Prof. Slaby) had attributed the difference in the resulta 
over land and water to the particles of dust floating about in the 
atmosphere, but with due deference to such a high authority as 
Prof. Slaby, he was afraid he could not agree with this view, because, 
in the case of Dover, there would scarcely be such a wide difference in the 
atmosphere over the grounds immediately adjoining the Straits and over 
the Straits themselves. He ventured to suggest that it was rather due to 
the reflection from the surface of the water, for water over such a distance 
as one mile they could assume to be an almost even plane reflecting mirror. 
There was no doubt that as these experiments over water were generally 
conducted from considerable heights, many of the waves, which would 
otherwise be reflected into space, were reflected back from the water and 
impinged on the receiving vertical wire, whereas, probably on land, many of 
these waves would be ab:orbed or possibly reflected right away into space. 
With regard to the height of the vertical wire, he noticed that Mr. Marconi 
had made a very considerable reduction in this, having now brought 
it down to 206. ; but he would like to know whether this was a practical 
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. working height with a fair margin of safety, which would admit of working 
under all conditions, or whether this was the shortest height which could 
be obtained with skilled operators at the transmitting and receiving instru- 
ments. He had come across another interesting thing in connection with 
the Post Office experiments, When they discovered the discrepancy that 
existed between the results over water and over land, they investigated 
every possible cause which might have led to this difference. Naturally 
enough they immediately suspected the earth, for, as everyone knew, on 
the chalky downs in the neighbourhood of Dover, it was very difficult to 
get a thoroughly good earth at a moderate depth. They therefore discon- 
nected the earth entirely from the coherer, and substituted an ordinary coil 
of wire, оле end of which was insulated ; in fact, they substituted a capacity 
for an earth. They found the signals were equally good when thecapacity was 
substituted for the earth, and they have gradually reduced that capacity 
from a length of about 200 yards to a simple strip of brass about 2ft. long, 
and with this very small capacity they could still receive just as well as 
they did when the coherer was connected to earth. They tried the same 
effect at the transmit:ing end, but found they could not get good signals 
without ап earth connection. Probably, if they had used а capacity of 
sufficient size to dispose of the large amount of energy sent into the 
transmitting vertical wire, they could have done without an earth at either 
end. They also found that the oil of the transmitter in the Righi form 
was quite superfluous. A simple air gap in the coil was all that was neces- 
sary. With reference to the question raised as to the amount of energy 
taken in producing these results, he thought it was rather a question of 
frequency than power, and this was shown by experiment. They had a 
very large coil capable of giving a 20in. spark, but as a general rule they 
adjusted it so that with Samperes it would give біо. sparks. Ав а matter 
of fact, when they increased the current to 10 amperes to get a 20in. spark, 
they had to screw up the contact breaker very tightly, which reduced the 
‘periodicity, and they got a worse result with 10 amperes and slow vibration 
than with 5 amperes and rapid vibration. They also had tried large 
copper reflectors of the type exhibited by Mr. Marconi, and at first he 
thought they were going to get some very promising results, for at a dis- 
tance of half & mile, with the transmitter in the focus of one of the 
reflectora, they could pick up the signals in the open air; but when they 
extended the experiment they got very disappointing results, and after a 
time they abandoned the idea. It appeared that even slight undulations 
that did not come in the direct line of the reflectors, were quite suff- 
cient to prevent the satisfactory transmission of signals. He gathered 
from Mr. Marconi’s Paper that he had obtained satisfactory signals up 
to two miles by means of reflectors ; it appeared to him that signalling 
by means of reflectors would be far aud away more satisfactory than 
signalling from vertical conductors. If they signalled from vertical 
conductors and from а large number of stations within a limited range, 
whatever was sent on one conductor could be heard on all the others, 
and it was only possible to transmit one message at a time. The 
use of reflectors would remedy this evil, and would be a great advan- 
tage in the practical application of the system. In a Paper like this he 
thought it was always a difficult matter to know when to draw the line 
between popular description and technical results; but, perhaps, in bis 
reply, Mr. Marconi would refer to one or two matters of practical import- 
ance. First of all, the question of screening the receiving apparatus from 
the effect of the violent surgings in the transmitting apparatus was one of 
very great interest. The difficulty had been solved by Capt. Jackson in 
one way, Mr. Marconi had solved it in another ; but if he (Mr. Marconi) 
saw his way to giving, in his reply, some explauation, it would be of great 
interest. Other points would also probably strike the author, such as the 
protection of installations from the effects of lightning. The vertical wire 
used was practically a lightniog conductor, and to introduce a lightning 
conductor of this sort into the centre of a building or lightship without 
adequate protection would be very undesirable. 

Mr. MERVYN O'GORMAN thought it possible to explain telegraphy 
without wires over long distances without assuming Hertz waves at all. A 
coherer was not only a detector of Hertz waves, it was really a detector of 
minute constant differences of potential. He suggested that there was a 
minute difference of potential, which any other instrument would not 
detect, set up through the earth and not through the air space between the 
two stations. 

Mr. E. TREMLETT CARTER said it would be interesting to know how 
Mr. O'Gorman explained the action of reflectors on his theory. 

Mr. O'GORMAN said he did not suggest that tlie coherer did not work 
with reflectors, he had merely advanced a hypothesis of an alternative 
method of wireless telegraphy. 

Mr. W. P. GRANVILLE said that 100 Obach cells had been mentioned 
in the Paper as the power at Alum Bay, but if his memory did not fail him, 
he thought he had heard that these 100 Obach cells were not used directly 
connected to the induction coil, but were used to charge an accumulator off 
which the induction coil was worked. He would like to know if this were 
correct, because, if it was, it showed that they could not use the system in 
places where they were not able to have à dynamo. With regard to the 
screening effect, they had heard from public accounta that even three men- 
of-war interposed between the receiving ship aud the signalling station 
have not prevented the receipt of messages, while they heard again that 
the waves are reflacted. The two things did notagree. Which was correct ? 

Mr. L. MILLER asked if it would not be better to use several spark gaps, 
in series, for the transmitter, as it appeared that when using horizontal 
wires two gaps were certainly better than one, and more, he thought, 
would be of still greater advantage. He should also like to know which 
were the most sensitive metala to use for the coherer, apart from the 
question of de-cohering. He had had an opportunity of working with an 
extremely sensitive relay that worked with less than pth milliampere, but 
to his sucprise he did not get any better reaults than with a less sensitive 
one. It seemed to him that a coherer was wanted that would break down 
Í a succession of weak waves reached it, He had heard of carbon coherers 


acting in that way, and would be glad to know if anyone had made experi- 
ments with a carbon coherer. 

Mr. A. A. C. SWINTON, replying to Mr. Miller’s inquiry as to carbon 
coherers, said that he made experiments some time ago to see if Röntgen 
rays would affect the resistance of carbon, and apparently it did so, but he 
had found out afterwards that it was due to the contact-breaker of the 
induction coil. 

. Mr. А. C. BROWN had found that carbon coherera did break dowa 
gradually. One wave would slightly reduce its resistance, another would 
reduce it more, and so on. 

Prof. SILVANUS P. THOMPSON (іо the chair), speaking on the advan- 
tage of having the vertical conductors earthed at the bottom, ssid it 
seemed to him that there was one advantage that had never been pointed 
out yet, viz., that the earth directly below the vertical conductor played 
the part of a mirror. In a great many problems it was possible with 
advantage, to introduce optical ideas. Some years ago, in conjunction with 
Mr. Myles Walker, he had pointed out that many electromagnetic problems 
might be solved by the application of the idea of masses of iron acting as а 
magnetic mirror. Suppose they had a solenoid, say 2in. in diameter, and 
6in. long with a certain number of coils of wire traversed by a current ; 
the coil would have a certain magnetic moment. If they put against the 
end of that solenoid а large sheet of iron sufficiently thick and of suffi. 
ciently high permeability it would practically act as a mirror, so that the 
coil with the sheet of iron behind it would have exactly double its pre- 
vious magnetic moment. In the Marconi transmitter the earth connection 
caused the earth to act as a mirror, and doubled the virtual length 
of the vertical rod. On the question of the variation of distance over 
which they could signal on land or water, he thought here, again, optical 
ideas could very well bs introduced. He thought it possible to account 
for the greater absorption of the waves over land, as compared with water, 
by assuming that tue coaductivity of the earth was greater than that of 
water. Ii might seem curious to say so, but it appeared to be something 
of the sort, With regard to coherers, he said it was no use putting a 
mirror within a quarter of a wave length of the thing that was giving out 
light. Hertz had pointed this out. If they referred back to Hertz's 
researches, they would find that he used mirrora something like 10ft. high, 
and the oscillator was about 8in. long. 

A hearty vote of thanks was accorded Mr. Marconi at the conclusion of 
the discussion. 


DR. WEHNELT’S ELECTROLYTIC CURRENT 
INTERRUPTER. 


At the meeting of the Institution of Electrical Engineers, held 
on March 9, Mr. A. A. Campbell Swinton exhibited Dr. Wehnelt's 
new electrolytic current interrupter. It was Dr. Fleming, he said, 
who, in the discussion on Dr. Lodge's Paper, gave the reason why 
5 was groat cion T in E syntonic results with Hertzian 
wireless telegraphy as opposed to magnetic wireless tel hy, 
with which Dr. Lodge's Paper dealt. The real reason wan реА 
there is at present, or had been until recently, no means of obtain- 
ing continuous trains of Hertzian waves. Some years ago he made 
some experiments on this subject, and he showed curves at the 
meeting of the results obtained then by analysing the spark in the 
primary of a Tesla coil by means of & revolving mirror; and, as they 
saw, he got about five oscillations. This number was the maximum 
obtainable, and the whole series took place in about ;5]gsth of a 
second. The next lot of oscillations occurred in the opposite 
direction because he was working with alternate currents of 100 
periods per second. Quite recently, a new form of contact breaker 
had been invented by Prof. Wehnelt, of Charlottenburg, which 
had an advantage in that it made it possible to get discharges from 
an induction coil, not as with ordinary contact breakers, say 30 or 
40 per second, but 1,000 or more, and under certain conditions 
still more could be obtained. The apparatus consists of а vessel 
containing dilute sulphuric acid —about 1 part of acid to 5 of water 
—in this is dipped a large lead plate and also а glass tube to the 
end of which is fitted a platinum wire. The inside of the tube may 
be filled with mercury, or a larger wire could be used. They must 
not take the platinum wire to the top of the vessel because 
it would get hot. This formed the whole of the contact breaker. 
An ordinary induction coil without the contact arrangements was 
connected straight on to the 100-volt mains through this appar- 
atus, and the only thing to be careful about was to see that 
the platinum wire electrode was positi ге. The apparatus would 
not work if the lead plate was positive. The exact action seemed 
fairly simple at first sight, but on going into it further it became 
more complicated. Obviously, oxygen was given off at the platinum 
pole, and one could imagine that a large amount of oxygen was 
given off round the pole, thus making an insulating sheet, and 
thereby the current would be interrupted. The oxygen was then 
absorbed by the solution, and the current started again. This 
seemed very simple, and one reason, possibly, why it took place 
when the platinum wire was positive, and not when it was nega- 
tive, was that oxygen was more soluble in water than hydrogen. 
As a matter of fact, this explanation did not cover the facts, and 
he did not know the true explanation himself. "There was a great 
deal of.heat developed ; indeed, there was an arc formed at the 
end of the platinum wire, This contact-breaker, moreover, would 
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not work upon a non-inductive circuit; it would not work if, 
instead of having the primary of an induction coil or magnet, they 
had a lamp resistance in series with it. In explaining the working 
of the apparatus he said that, as he removed the core of the magnet, 
the note changed, the periodicity of the discharge depending on the 
amount of the magnetic inertia of the circuit. As he reduced the 
magnetic inertia, or self-induction of the circuit, the note went up. 
He thought it was, undoubtedly, important from the point of view 
of wireless telegraphy, and very likely in other ways, because it 
seemed to be the first real advance made for many years in con- 
tinuous interruptions at very high frequencies. 


Mr. E. TREMLETT CARTER asked if the effect observed with this 
interrupter would in any way suggest that it acted as a Trevelyan rocker — 
1.е., whether it was a thermal effect. If the condensation of steam would 
allow contact to be made again, or, if the alterations between heating and 
cooling caused by the passage of the current produced this effect, he 


thought they would get а vibration very much like that of the Trevelyan 
rocker. 


Mr. SWINTON seid that, of course, temperature had a good deal to do 


with it. Steam very likely had very much the same effect in this case as 
the gas, due to electrolytic decomposition, but neither one or the other 
could account for the fact that the apparatus would not work upon a non- 
inductive circuit, and that when it was upon an inductive circuit, the induc- 
tion in the circuit determined the frequency to some extent. 

Prof. SILVANUS P. THOMPSON said there was clearly something in 
the nature of resonance taking place. It had long been common knowledge 
that the deposit of gas upon an electrode had the effect of making that 
electrode act, to a certain extent, as a capacity. In the researches of the 
late C. Varley they found this fact stated, and again in a Paper published 
in the Journal of the Russian-Physico-Chemical Society, by Prof. Sloughi- 
noff, in 1881, upon the intermittence of the discharge at a small electrode 
when a sufficiently bigh E.M.F. is applied. Prof. Sloughinoff had examined 
it ia a rotating mirror, and found that it was intermittent. 


THE INDUCTION MOTOR.* 
BY ERNEST WILSON, 


INTRODUCTION. 


The advent of the induction motor may be said to have marked 
an epoch in the use of alternate currents for power distribution, for, 
up to the time of its introduction, the only alternate current motor 


Fia. 1. 


for comparatively large sizes was of the synchronising type. This 
type of motor, as is well known, requires to be run up to such 
speed that the frequency of the armature corresponds to the 
frequency of supply before being switched on to the circuit. For 
small sizes the ordinary direct current motor with laminated mag- 
nets can be, and was, employed, but the want was felt of a motor 
possessing the characteristic features of the direct current type, and 
capable of dealing with considerable power. The transmission of 
energy by the aid of electricity for the propulsion of tramcars &nd 
electrical locomotives may be cited as an example in which, one 
may say, until quite recently, the direct current motor has heen 
exclusively used. In this case a motor is required which is capable 
of exerting an initially great torque for starting purposes, it must 
be easily controlled by drivers, and must be efficient. Consider 
the case in which power is transmitted from a distant waterfall to 
a district in which electrical traction is required. We should pro- 
bably find that the turbines are coupled to two- or three-phase 
alternate-current generators, which supply directly or through 
step-up transformers to the line wires. At the receiving end the 


. * Paper read before the Institution of Electrical Engineers, March 9th. 


energy is delivered to a motor generator directly, or through step- 
down transformers, such motor generator converting this energy 
into the form of direct current for transmission to the cars by any 
of the well-known systems. This motor generator is of the syn- 
chronising type, and should be run up to synchronising speed before 
being switched on to the supply circuit. Now, if alternate currents 
could be employed on the car itself, it follows that no running machin- 
ery would be required in the substation, since the requisite reduction 
of potential difference could be accomplished by static transformers. 
At the present time the three-phase induction motor is being used 
at Lugano on the street cars, and is about to be installed on other: 
lines, so that it is actually employed in'practice. Now for two or 
three-phase currents to be transmitted to the car, it requires three 
conductors ; if the rail be employed as one, then two other insu- 
lated conductors are required—these are overhead at Lugano. 
According to usual construction, the motor, even if single-phase, 
requires two or three-phase currents to start properly ; that is, to 
give an initial torque of the required . The subject, 
therefore, has great practical importance at the present time. The 
primary object of this Paper is to investigate in an actual motor 
the conditions upon which the starting torque depends. 
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The motor experimented upon was kindly lent by Mr. Alexander 
Siemens to the Siemens Laboratory, King's College, London. 
Fig. 1 is a side elevation, and Fig. 2 an end view of the motor 
which is intended to deliver 15 в.н р. when running at 1,000 
revolutions per minute, and supplied with a single-phase alternate 
current at 220 volts, the frequency being 50 periods per second. 


O 
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In order to measure the initial torque, a beam having a radius of 
3'5ft. is fixed to the shaft, and the pull in pounds measured at this 
radius by а spring balance, the armature being brought to its zero 
position by raising the spring balance by aid of a rope passing over 
a pulley. The actual observations of pull are, at the best, rough, 
since the readings, when small, are seriously affected by the friction 
of brushes and easing: but they are sufficiently accurate for the 
purpose of this Paper. Before dealing with the actual experiments 
it will be well to describe the motor. Its stationary portion, Fig. 6, 
is wound with two circuits, marked respectively A and B. These 
circuits are so distributed that two-phase currents are required to 
give an approximate rotating magnetic field for starting purposes, 
and, when once started, the motor is intended to work on the single 
phase. The conductors are placed in slots, the main winding B con- 
sisting of 156 bars, and having a resistance of 0:038 ohm. The 
auxiliary winding A has 144 bars, and resistanca 0'045 ohm. The 
armature (Fig. 6) is wound three-phase with three circuits, which 
are pooled together at one end, and connected respectively to three 
rings insulated on the shaft. These rings are connected through 
brushes to а non-inductive rheostat capable of varying the resist- 
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ance externally inserted in each circuit by steps, as follows :—Open 


circuit, 2.37, 1°03, 0°42, 0°13 ohms at about 15°C., and short 
circuit ; the ends of these three external resistances in the rheostat 


remote from the brushes are pooled together. Each armature 
circuit has 48 bars, and a resistance of 0°025 ohm, the bars being 
placed in slots in the armature. There are 150 slots in the 
stationary portion and 72 slots in the armature, two bars being 
placed in each slot, and the number of periods per revolution is 
three. 
core parallel to the shaft 17 ‘8cm. 

The coils A B were supplied with currents from two Siemens 
alternators* separately, or, if required together, in any desired 
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phase. By aid of a Kelvin quadrant electrometer and revolving 
contact maker fixed to the shaft of the alternators, the currents in 
the respective circuits have been deduced from observations, at 
different positions of the phase, of the potential difference between 
the ends of a non-inductive resistance in the circuit. The poten- 
tial differences across the circuit were reduced when necessary to 
suit the sensibility of the electrometer by aid of considerable non- 
inductive resistances forming a shunting ratio. 


SYMBOLS. 


In the Paper the following symbols are used :—E,, Ez, are the 
volts across the circuits A and B respectively; II, I, are the total 
inductions per turn in C. G. S. units in the circuits A and B; 
mi, Ma, are turns in circuits A and B (m,—72, m,—78) ; ху, , 
currents in amperes in circuits A and B; R,, R,, resistances of 
circuits A and В (R, 20:045 ohm, R,=0 038 ohm); T periodic time 


Eee eee as 
N 
aaa E “HH 


in seconds ; f frequency of supply in complete periods per second ; 
N number of poles per circuit per revolution=6 ; m number of 
coils per period on stationary portion ; 0 one period of surface 
revolution; / length of armature and stationary iron cores measured 
parallel to axis-17:8 em.; r radius of armature=22-2 cm. EA 
length of air space measured radially =about 0:175 cm. ; A, area 
of air space over one group of windings, B, in square em.; 1 


length in cm. i 


of teeth on armature and stationary portion 


of motor; A, area of teeth in square em.; l, mean length 
eee 

* For description of these machines and revolving contact maker, see 
Phil. Trans. Roy. Society, Vol. CLXXXVII. (1896), A. pp. 229-252. 


The radius of the armature is 22°2cm., and the length of 


of induction in iron in em.; A, area of iron in square 
em.; I total induction by characteristic curve; » leakage 
coefficient ; B induction in C.G.S. units per square cm. ; 
Ту =r; =r; = resistance of each armature circuit = 0'025 ohm; 
рт = ро == p, = extra non-inductive resistance in each armature circuit; 
these can have values оо, 2 37, 1:03, 0 42, 0'13 and 0 ohms; 
f f, = ng conductor turns on each armature circuit —24 ; y, y; У; 
currents in the armature circuits respectively, in amperes ; е, e, ez 
electromotive forces of the respective armature circuits C, D, Е, in 
Fig. 6—that is, they are the potential differences between the ends 
of the respective circuits corrected for current into resistance 
0 025 ohm. 


THE MacNETIC Circuit. 


Let the horizontal lines 11 (Fig. 3) represent the surfaces of the 
armature and the bored face of the stationary portion straightened 
out. Theordinates represent induction density, the areas induction. 
The windings A, B, are diagrammatically represented ? 9? ? and 
***** respectively. The lower row of large circles represent the 
armature conductors. Consider the winding A, and suppose that 
it only is the magnetising coil. One would expect the distribution 
of induction over the bored face to take the form represented by 
the full line (Curve No. II.), assuming for the moment that there 
is no leakage. Let the area cdj be called K; j det, L; i ef h, 
M; and hf g, N. Then K+L+M+N is the total induction over 
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the half period (0/2) between c and g. If the characteristic curve 
for the surface jh be worked out in the ordinary way, the total 
induction I given by it will be represented by the areas L+ M. 
For the purpose of finding the distribution of induction near the 
bored face, a series of insulated copper wires numbered 1, 2, 3, 4, 
5, 6, were stretched across the surface parallel with the axis of the 
machine, and placed relatively to the coils A and B, as shown in 
Fig. 3; the wires have a diameter of 0 2mm., and touch the sur- 
face of the bored face. Electromotive forces have been observed 
between adjacent wires for different positions of the phase by 
aid of a quadrant electrometer and revolving contact maker 
attached to the axle of the alternate current generators ; first when 


Fic. 6. 


the motor was supplied with one-phase, second when supplied with 
two-phase currents, These E.M.F. curves have been integrated, 
and give therefore at any epoch the average total induction over the 
area between the two wires considered. These wires cannot give 
the distribution ot induction in the stationary portion itself, but a 
good deal can be inferred from the curves obtained. Deal with the 
single phase curves first. The coil A was chosen for the single 
phase current. Table I. gives particulars of the teat in which the 
frequency was 51:7 and the square root of mean square value of 
E, 63 volts. We see that the curves dI,/dt and (2 - 3), (3- 4), (4-5), 
(5-6) are in phase. Their areas have been taken, and give total 
maximum inductions of 037, 0 1097, 0 0723, 0:0679, 0'0891 
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Table I. 
Angle iu dI, Сой | Coil | Coil | Coil 
60ths of dt 1 3-4. | 4-5. 5-6. 
а period. | Volts. регез. | Volts. | Volt. Volts. Volta. 
| 
0 +0774 | +1089 | +0246 | +0158 +0130 | +0-217 
5 40:556 | +1599 | +0159 | +0116; +0°087| +0715 
6 +0168 | +1445 | «0:029 | +0:029/ +00 | +0043 
9 +0326 | +1298 | -0130 | -0-:072| – 0-087 | – 0-087 
12 +0829 | + 9765| -0232 | -0:145; – 0:159 | —0:188 
15 -0 + 5:859 | -0290 | -0:174 | -0:174 | - 0:222 
18 -1049 | + 1142| -0333 | -0217 | —0:203 | - 0-275 
21 -1286 | - 1701| -0304 | -0'203 | -0:188 | – 0:216 
24 -1'233 | – 4:665 | -0304| -0:217 | - 0:188 | - 0246 
27 -0949 | - 844 | -0304 | 0203 —0188 | - 0-232 
Table II. 
0 4151 | +1878 | 40:522 | +0:290 | 0-246 | +0420 
3 +105 | +2305 | +0377 | 0205 | +0174 +0304 
6 +0°25 | + 25:04 | +0°087 | +0014 | +0029 +0072 
9 -059 | +2275 | -0188 | -0145|-0145 - 0159 
12 -1'28 | +1741 | -0:420 | – 0:304 | -0275 -0348 
15 -163 | «1145 | – 0:536 | -0362 | -C333 -0:448 
18 -201 | + 5194] -0652 | -0420 | – 0:577 -0:507 
21 -944 | - 1°374 | -0623 | -0:406 | -0'348 – 0:507 
24 -234 | - 77788 | – 0:695. -0449 | -0-406 -0:550 
27 -188 | -1359 | -0608 , – 0:391 | -0:348 – 0:478 
in 10° С.С. S. units. The average inductions given by the 


exploring coils have been plotted in Fig. 4, in which the abscissee 
are as in Fig. 3, the surfaces of the armature and bored face of the 
stationary portion of the motorstraightened out. The fulllinein Fig. 4 
has been drawn, and encloses an area per half period equal to 
0:1097 + 0 0723+ 0°0679+0'0891, that is, equal to the sum of the 
inductions given by the exploring coils shown in Fig. 3. Another 
set of curves at higher maximum induction density (Table II.) give 
0:676, 0 211, 0:135, 0:122, 0:168 in 10° C.G.S. units. These points 
have been plotted, and the full line drawn through them as shown 
in Fig. b, enclosing the area represented by 0:676 -- 0:211 +0135 
0122. The frequency in this case is 06 and / mean? E, 118 
volts. The object of drawing the curves in Figs. 4 and 5 is to show 
that there is ground for assuming the form given in curves Nos. I. 
and IL, Fig. 3. Assuming, then, in Fig. 3 that L=M=K+N, 
and that K— N, one would expect the magnetising coil to expe- 
rience a reaction represented by the rate of change of the average 
of areas + М and LA MTK TN; Ii e, 1.25 (L-- M). Further, the 
exploring coils (2-3), (3-4), (4- b), (5- 6), if the air space expe- 
rienced the whole induction, would give over half a period (0/2), 
14 (L--M). In any case, on the assumption of distribution of 
induction represented by the full line, the maximum value of 

T dt —1:25/1:6 —0:83 of actual total induction. 
tion were represented by a sine curve, this coefficient would be 
0:85, and has been obtained graphically. Referring to the figures 
0 3770 ‘83 20:446, and 0 676/0 83—0:814 in 109 C. G. S. units. Of 
these it appears that 0:339 and 0 635, in 109 C. G.S. units, gets into 
the air space—that is, the leakage is 24 and 22 per cent. reapec- 
tively. The fact is, there is serious leakage across the teeth in this 
machine ; but the coils 1, 2, 3, &c., have a thickness of 0 2mm., and 
are covered with one layer of silk, 80 that they account for a portion 
of the air space. Coming now to the characteristic curve. In 
Fig. 6 the length of the air space (li) measured radially lies between 
0'15ст. and 0'2cm. ; the area of the air space A, is taken to be 
210 sq. ст. ; 1, is taken to be 15 '2cm., and is the length of the 
teeth on armature and atationary portion ; ; A,, the area of the 
teeth, is taken to be 105 sq. cm.; l, is taken to be 48cm., and is 
the mean length in the iron; A,, the area of the i iron, is taken to 
be 415 sq. cm. Then the equation to the characteristic curve is 


If the distribu- 


Аттуу g (hl 1 Iv ) 
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where m,=72 and is the number of conductor turns; x, is the 
current in amperes ; I is the total induction over area Ay that is 
area jh (Fig. 3) of the armature, v is the leakage co-efficient which 
is taken to be 1:5. No great refinement can possibly be attempted 
in the results of characteristic curve calculations, since the air space 
length Ii is not known very accurately and is of such importance. 
Taking an ordinary induction curve for transformer plate, and 
l, — 0: 175cm., the characteristic curve for x, —14:4 would give I the 
value 0 215 x 106; for х, =25, I would have the value 0:390 x 10°. 
We note that the maximum inductions given by coils (2 – 3) - (5 — 6) 
are 0:200 and 0 380 in 109 C. G.S. units respectively. This is suffi- 
cient to show that if the air space length were known accurately, 
the result might be predicted with sufficient accuracy for practical 
purposes. 


+1, 


+l, 


(To be continued.) 
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THE WEHNELT INTERRUPTER. 
TO THE EDITOR OF THE ELECTRICIAN. 


бїк: In working in the laboratory of the Technical College, 
Finsbury, upon the phenomena of the liquid interrupter 
recently applied by Wehnelt to the induction coil, several facts 
have been observed which throw light on the causes of this 
interesting matter. The actual experiments have been 
entirely in the hands of my assistant, Mr. J. Dennis Coales, 
and of Mr. W. Royal Dawson, senior student in the 
department. 

The phenomenon is essentially one of resonance, and 
depends upon (1) the presence of self-induction in the circuit, 
(2) the operation of the small platinum anode in the acid as 
a capacity. The flow of current from this anode when a 
continous voltage is applied is unstable, since the evolution 
of gas on its limited surface checks the flow until the accumu- 
lating gas is bodily removed from the surface. Given this 
initial instability, given the well-known fact that a polarisable 
platinum anode has a capacity, and given that self-induction 
is present, there at once follows by electric resonance an 
oscillatory current superposed upon the continuous current ; 
the period of the oscillations depending, as is well known, 
on the product of the self-induction and the capacity. 

As was observed so far back as 1881 by Slouginoff (vide 
the Journal of the Russian Physical and Chemical Society, 
Vol. 12, p. 192; or Deiblátter, Vol. 5, p. 901) the discharge is 
intermittent. This may be seen by examining, in a revolving 
mirror, the luminous point which appears at the anode. This 
experiment was shown by Mr. Coales in the library of the 
Royal Institution last Friday. The frequency of thedischarge 
can be varied, both by varying the size of the anode, and by 
altering the self-induction by introducing into the circuit a 
choking-coil with a movable core. We have also 0 
several curious results by inserting two or more liquid inter- 
rupters in series or in parallel. Two in series act in general 
as a single one of about half the capacity. We have found 
that the regularity of the intermittences is improved by the 
device of causing a jet of acid to flow rapidly past the 
anode so as to aid in the regular removal of the bubbles 
of.oxygen. 

If the pressure on the surface of the liquid is raised, 
the current passing through the break increases; as an 
instance when the pressure was raised from 1 atmosphere 
to 8 atmospheres the current changed from about 5 amperes 
to about 6 amperes, the frequency of the break on the other 
hand decreasing. 

By use of incandescent lamps and of voltmeters we have 
further verified the resonant effects. The following experi- 
ment is quite easy, and at once suggests many variants, by its 
exact analogy with similar experiments made with alternating 
currents. A choking-coil was joined in series with a liquid 
interrupter—a platinum wire tip projecting into a beaker of 
acid with a sheet of lead as kathode—and the two were 
together placed across the mains of our electric lighting circuit, 
which is a continuous current supply at about 100 volts. 
Under these circumstances, though the voltage at the 
terminals was only 100 volts, a 150-volt lamp in parallel 
with the choking-coil was well illuminated. In another 
experiment, with varying self-induction, the voltage across 
the terminals of the choking-coil was 91 volts when a 
8-ampere current passed; but, on increasing the self-induction, 
the current dropped to 2:6 apparent amperes, and the voltage 
rose to 159 volts, though the terminals of the circuit were 
only at 100 volts. If, with a suitable voltmeter, the voltages 
across the liquid interrupter and across the choking- coil are 
separately measured, their values added together always 
exceed that of the voltage of the mains which supply them ; 
and, with a suitable adjustment of the parts, they may each 
separately be greater than the original voltage.—Yours, &c., 


Sruvanus D, THOMPSON 
Technical College, Finsbury, E. C., March 8. 
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TO THE EDITOR OF THE ELECTRICIAN. 


бів: Dr. Wehnelt’s high-speed electrolytic break, which 
was exhibited in action at the last meeting of the Institution 
of Electrical Engineers by Mr. Swinton, is undoubtedly an 
addition to the resources of the physical laboratory. After 
hearing Mr. Swinton’s explanations, I tried the break with 
an 8in. Apps induction coil, and obtained the flaring arc-like 
discharge between the terminals of the coil. This discharge, 
as Sir William Crookes pointed out some time ago, is really 
the flame of burning nitrogen. If an adjustable non-inductivé 
resistance is placed in series with the electrolytic break and 
with the necessary inductive resistance or choking coil, it is 
possible to vary the number of discharges of the coil per 
second from one or two per second up to a thousand or more. 
It is best to use a choking coil of high inductance and very 
low resistance, and add the required resistance to the circuit 
by non-inductive resistances in series with the choking coil. 
If a couple of large Leyden jars are connected in the usual 
way across the secondary terminals of the coil, the discharge is 
quite startling when the coil is worked with the high-speed break. 

If, in addition to the Leyden jars, a Tesla coil is employed 
as usual to take up the oscillatory discharge of the jars, the 
secondary high-frequency discharge is much increased. The 
electromotive force in the secondary circuit of the Tesla coil 
is also greatly exalted. It is well to proceed cautiously in 
trying this experiment. I have broken down the insulation of 
my Tesla coil in а dozen places this afternoon in trying 
the effect. If the electrolytic high-speed break is used 
with a Tesla coil it is necessary to have a secondary 
circuit very well insulated with a dielectric of considerable 
strength. The break will be especially useful in spectroscopic 
work, as the discharge with a Leyden jar in circuit with the 
coil secondary is exceedingly brilliant and continuous. The 
positive electrode of the break is best made by passing a stout 
copper wire down a narrow porcelain tube, the copper wire 
having a platinum tip welded to it. The platinum tip 
should just protrude through an ebonite plug which stops up 
the bottom of the porcelain tube. If the platinum wire is 
sealed into a glass tube it gives endless trouble by continually 
cracking out.—Yours, &c., J. А. FLEMNG. 

London, March 15. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: At a time when Wehnelt’s interrupter is attracting a 
good deal of attention it may be of some little interest to point 
out a use to which it may be put, apart from that of working 
induction coils. 

There can be little doubt, I think, that electrical resonance 
effects play an important part in the working of the inter- 
rupter which seems to act largely as a sustainer of electrical 
osculations in its own circuit, for which it performs the same 
kind of function as the reed does for the organ-pipe. Ав evi- 
dence in support of this view may be mentioned the very 
noticeable influence which the presence of self-induction exer- 
cises on the intensity and pitch of the note given by the 
interrupter as well as on the light effects produced at the 
anode. .Keeping the current constant, the introduction of a 
large self-induction lowers enormously the pitch of the note, 
making it, at the same time, much louder, while the with- 
drawal of self-induction raises the pitch. With only a very 
small self-induction the interrupter works less satisfactorily, 
and, indeed, the existence of a certain amount of self-induction 
seems to be, in a great measure, essential to its proper action. 
The capacity of the anode acting like a condenser supplies, of 
course, the other element necessary for the production of 
resonance. Опе result of the existence of oscillatory currents 
would be the production, by electrolysis, of a mixture of oxygen 
and hydrogen at the anode, giving rise, in turn, to a succession 
of minute explosions and correspondingly sudden interruptions 
of the current. А close inspection of the anode, while the 
interrupter is at work, lends colour to this view of the nature 
of the actions which take place there. 

That the interrupter is capable of exciting and maintaining 
oscillations in а circuit containing capacity and self-induction 
can be shown very easily by connecting а condenser across 
the terminals of the interrupter. A considerable current, easily 
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measurable on an ordinary electro-dynamometer, will then 
flow into the condenser, and from the magnitude of this 
current and the value of the electromotive force between the 
condenser terminals, we can, assuming the condenser current 
as simple periodic, deduce the frequency of the alternations. 
Now, my experiments show that the frequency so determined 
is, within very wide limits, altogether independent of the 
pitch of the note which the interrupter happens to be 
emitting, but depends solely on the capacity of the condenser 
and the self-induction of any coils which are included in the 
circuit. With the condensers I have been using, having 
capacities varying from 0:88 to 1:88 microfarads, I have 
obtained frequencies ranging from one to three or four 
thousand alternations per second; and, no doubt, still higher 
frequencies could be obtained with smaller capacities. The 
condenser current is steady enough to measure with accuracy. 
By placing a coil in series with the condenser and dynamo- 
meter, and measuring the electromotive force between its 
ends and also between the condenser terminals, it is possible 
from the dynamometer and voltmeter readings to get a fairly 
approximate value of the self-induction of the coil. As an 
instance the self-induction of a coil having a calculated value 
of 0:0018 henry worked out as 0:0023 henry, different deter- 
minations agreeing amongst themselves to within a few per 
cent. A Wehnelt's interrupter used in conjunction with a 
condenser is thus a very convenient device for producing from 
a continuous current а steady alternating current of moderately 
high frequency, by means of which all the ordinary phenomena 
of such currents can be readily studied. For example, it is 
a difficult matter not to get the Ferranti effect at the terminals 
of а condenser.—Yours, &o., Бовквт BEATTIE. 
Owens College, Manchester, March 15. 


NEUGSCHWENDER'S WAVE DETECTOR. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In your issue of March 8 Mr. Fournier d’Albe abstracts 
from Wiedemann’s Annalen an account of a remarkable kind of 
anti-coherer discovered by Neugschwender, depending on a 
film of moisture on glass whose resistance increases with the 
impact of electric waves. 

But I conjecture that the action is really of the orthodox 
coherer kind, the continuous or semi-continuous film instantly 
aggregating into globules under electric influence, and so 
breaking the continuity.—Yours, &c., ^ OLIVER J. Longe. 


GOVERNMENT TELEPHONES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In your issue of the 10th there is an article on the 
Telephone Question, in which, referring to a statement I 
made in the House a few days ago, you say: — 

“There may be some villages in America where a telephone service can 
be had for $15 a year, but in the aggregate the rates are, we believe, con- 
siderably higher than in this country. The average tariff in New York is 
far above that in London.” 

It is not а question of “villages” in the United States 
only having cheap telephone service. The following is а 
quotation from a letter which I recently received from a well- 
informed correspondent in reference to the telephone business 
in the States :— 

„There are between 1,500 and 2,000 new telephone exchanges in opera- 
tion in the United States, whose rates are from $1.50 to $5.00 per month, 
according to the size of the city or town in which the excbange is located. 
These are in opposition to the Bell." 

The rates in New York are higher than in London, but the 
service is also much better. If you are unaware of why it is so 
dear there, your intimacy with telephony in the United States 
cannot be extensive. The high rates for service are main- 
tained by bribery and corruption, and the facts have been 
exposed in the State Legislature again and again. It is this 
which afflicts telephone users in New York just as our stand- 
ing affliction has been the Telephone Department of the Post 
Office. Where there is monopoly in America the rates are 
high; where there is competition, actual or possible, service 
is cheap and usually good.—Yours, &c., 

London, S.W., March 15. A. D. Provanp. 


| Reference is made to this letter in our editorial columns.— 
Ер, E 
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CANDLE POWER EFFICIENCY OF INCANDESCENT 
BODIES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: From experiments made with filaments composed of 
mixtures of various alkaline earths, I find that such fila- 
ments will burn in a vacuum. This is contrary to the 
statements made by Mr. Swinburne and others about the 
“Nernst” lamp. In fact, I find the same filament, when 
giving the same candle power, requires less energy than it 
does when burning in the open air, and, moreover, that the 
difficulties of the mounts when such filaments are in а vacuum 
almost vanish. | 

I think the above facts are important, as I cannot imagine 
how it can now be said that the light of such filaments 
depends upon extra oxygen. This fact also, apart from other 
considerations, tends to show that such bodies are not electro- 


lytes, for it appears that, with the same filament, they require 


the same voltage, whether they be run with alternating or 
continuous current, when either in a vacuum or in the open air. 

A point of some interest is that such filaments, when run at 
the efficiencies given for the Nernst ” lamp, change so that 


the initial warming up temperature has to be gradually raised: 


higher and higher, and I shall be glad to hear whether this 
point has been discovered and remedied in the “Nernst” 
lamp. There are many other points which, with the few tests 
I have already made, show that the production of such lamps 
is surrounded with many practical difficulties—chiefly in 
obtaining uniformity of voltage, candle-power and efficiency, 
and in obtaining good mounts; their increasing resistance 
and loss of candle-power when burning, &c. 

Whilst dealing with the above subject I may remark that I 
cannot understand how it comes that there are so many theories 
advanced for the efficiency, light, &c., of incandescent bodies 
generally. It seems to be quite а simple matter. It is purely 
a question of temperature, with the Nernst” lamp, as with 
carbon or any other body raised to incandescence. With a 
filament formed of alkaline earths one possesses a body which 
is a bai heat radiator; consequently, it does not require sucha 
supply of watts or calories per second to maintain it at any given 
temperature. Again, with the alkaline earths we have bodies 
whose fusing point is extremely high (much higher than 
carbon); consequently, the temperature to be given to them 
can be much higher than to bodies whose fusing points are 
lower—in other words, a given quantity of such a body can 
be made to give a greater light, but at greater temperature, 
the said temperature requiring less watts or calories for its 
maintenance, owing to the body’s bad radiating power. In 
the face of this I do not see the necessity for speaking about 
the exchange of oxygen, electrolytic effects, &c.— Yours, &c., 

Hammersmith, W., March 10. С. J. RokERTSON. 


PARLIAMENTARY INTELLIGENCE. 


qa 


THE NEW LONDON ELECTRICAL BILLS. 


The Select Committee of the House of Commons appointed to consider 
the scheme of the St. James's and Pall Mall Electric Light Co. for the 
extension of their works, commenced their inquiry yesterday (Thursday), 
Sir W. Coddington presiding. The other members of the Committee were 
Mr. Price, Mr. Clough and Mr. Cubitt. 

Mr. Balfour Brown, Q.C., and Lord Robert Cecil appeared for the pro- 
moters ; Mr. Freeman, Q C., and Mr. Barclay, for the St. James's Vestry, 
Westminster, who were petitioning against the Bill; and private 
petitioners were represented by Mr. E. Boyle, QC., and Mr. С. A. 
Russell, Q.C. 

Mr. BALFOUR BROWN, Q.C., said the object of the Bill was to enable 
the promoters to acquire lands and electric generating stations, and for 
other purposes. It was an almost exactly similar Bill to one which passed 
through both Houses of Parliament last year at the instance of the 
Chelsea Electricity Supply Co. (see The Electrician, July 29, 1898, 
р. 467). The promoting Company came into existence in 1888. For 
the first seven years they worked under a licence. In 1890 they 
got a provisional order by which their length of life was extended 
to 42 years from 1889. Of the £100,000 capital asked for at the 
start only 5,000 £5 shares were subscribed for, and the business bad to be 
carried on by means of a loan of £35,000, afterwards increased to £50,000, 
on terms which gave the Debenture holders the option to change their 
Debentures for Ordinary shares. The present capital of the Company was 
£160,000 Ordinary shares and £100,000 Preference shares. The Company 
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had begun their business at a place called Mason's-yard, but they had 
been obliged to go to Carnaby-street. The vibration, &c., at the former 
place had been complained of and the Court of Chancery had required 
them to abate the nuisance according to the requirements of the Board of 
Trade. There was no vibration at Carnaby-street. Thedemand upon the 
Company was so great that they could not meet it without acquiring land for 
the extension of their undertaking. It was found impossible to do this by 
agreement ; therefore, they were compelled to come to Parliament for 
compulsory powers. Last year the Chelsea Company and the Metropolitan 


Supply Co. (Limited) secured somewat similar powers. There was an 


absolute necessity for the passing of the Bill. In 1890, when they began 
their business, they had 177 consumers, and in 1898, 1,400. There were 
now on their system 142,855 lamps, and whereas in 1891 they supplied 
1,000,000 units of currrnt, in 1898 they supplied 3,448,000. "The Com- 
pany's plant only gave а surplus of 15 per cent., so that should 
there be a fog or breakdown the surplus might be easily exhausted. 
According to experts prudent working for safety should give them 25 per 
cent. surplus. The average price per unit obtained was 4'35 pence per unit, 
the authorised charge to which they could go if they chose being ha. For 
public lighting they charged 24d. per unit, which was a less amount than 
adjoining local authorities, who made their own electricity, could manufac- 
ture it for. The horse-power of the Company's engines now was 4,500. 
It was proposed to add 2,500 н.р. And, beyond this, it was proposed to 


put up transformers which would be constructed in connection with 


the generating station they were seeking to put up in cop junction with the 
Westminster Company on the banks of the Regent's Canal. He pointed 
out that on tbe previous day, when the fog was very bad, the Company 
used as much as 60 tons of coal, and were brought to the end of their 
tether so far as manufacture was concerned. Under tbe circumstances 
it was necessary to have a place where they could store coal, and that 
they should have the necessary generating capacity for making e'ectricity. 
It was necessary to bring electricity to Carnaby-street. Referring to 
the opposition, he said the St. James'a Vestry, Westminster, comp'ained of 
the inconvenience of putting up such large works as those proposed in the 
West.end within 150 vards of Regent-street. In reply to tbat he pointed 
out that the promotera were anzious to avoid the construction of too large 
a generating station, and, therefore, they proposed entering into partner- 
ship with the Westminster company and constructing works on the 
Regent's Canal. It was complained that no provision was made 
for compensating the petitionera for damage which would be done to 
their roads and other property. This he did not understand, for 
the reason that all the mains in the streets were to be made not under 
the proposed Bill, but under a provisional order already in existence. 
The petition was a weak one. The Craven trustees and others, who were 
petitioners against the Bill, did not wish to sell their property, and there- 
fore alleged that it was not necessary for the petitioners to extend their 
works at Carnaby-street. These petitioners would be dealt with satisfac- 
torily under the Lands Clauses Áct. 

Mr. EUSTACE BALFOUR, Chairman of the St. James's and Pall Mall 
Company, gave evidence in support of the Bill. He said that the pro- 
posed works at Carnaby-street would only enable them to meet their 
requirements to 1901. If the whole of the new tite were covered with 
works there would not be a sufficient supply to last ten years. The price 
charged for private lighting was 4°554., and for public lighting 24d. per 
unit. They hoped to decrease the power price to 2d. 

Mr. SYDNEY DOBSON, Engineer to the company, said that at present 
they had 6,000 н.р. at work. In 10 years they expected to supply half a 
million lamps with electricity, and then they would require 15,000 н.р, 
This extension was necessary in order to avoid a breakdown of the exieting 
supply. The supply of the Company had increased 15 per cent. per annum 
during the past two years. They anticipated a large increase iu the motor 
business as soon as they could reduce the cost of current for power. 

Sir FREDERICK BRAMWELL, C.E., said he had known the works of 
the promoting company for some time. They were admirably conducted, 
but of insufficient capacity, and the powers now sought were quite necessary. 

Prof. A. B. W. KENNEDY also gave evidence in support of the Bill. 

Mr. FREEMAN, Q.C. (for the St. James’ Vestry), declared that the Vestry 
and owners of property would tell the Committee that there was at the 
present time inconvenience and nuisance both from smoke and vibration, 
and the fear entertained was that if Parliament allowed the Carnaby-street 
generating station to be enlarged, as proposed, the nu‘sance must inevitably 
be increased. The Company could make arrangements under their other 
Bill for generating all their electricity elsewhere. 

The Committee adjourned until to-day (Friday). 


LEGAL INTELLIGENCE. 


.. 


Short and Others v. Viola. 

An appeal was heard in tbe High Court before Lords Justices A. L. 
Smith, Collins and Romer, in which the plaintiffs appealed for judgment 
or a new trial in the action tried in November before Mr. Justice Wills 
and a special jury. The original action was brought to recover damages 
from the defendant, Mr. Otto F. Viola, for non - performance of an agree - 
ment. Verdict was given for the plaintiffs upon what counsel for the 
appeal said were the material issues, but for the defendant upon one issue. 
The plaintiffs were the Eureka Tempered Copper Co., of Pennsylvania, 
U.S.A, of which the plaintiff Short was chairman. The company in 1894 
possessed secret processes for casting copper without alloys or blowholes, 
und for treating copper after it had been cast both for hardening or making 
it malleable. They employed a hundred hands and had agents in London. 
It was proposed to establish a branch in London, and defendant was 
approached, and became a party to an agreement by which he undertook 
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to form a company with £20,000 capital to take over the European rights 
and all European orders, the company receiving certain shares. On the 
agreement, the action went for trial, and plaintiff said there had been 
misdirection and a verdict against the weight of evidence. Plaintiffs 
alleged that they had been taken by surprise by defendant's evidence, and 
that the learned judge who tried the case had wrongfully refused to allow 
them to call rebutting evidence. The surprise evidence brought forward 
by defendant was that the plaintiffs had no secret process, and the plaintiffs 
declined in open court, * with reporters and representatives of electrical 
firms and analytical chemists present," to divulge their secrets ; but they 
offerel to hand up particulars of the secret process to the judge or the 
jury, and they desired to recall their chief witness, Mr. Short. This was, 
however, refused, and the verdict of the jury had to be taken as the case 
then stood. The English company was not formed. 

Lord Justice SMITH (to Mr. Harris, Q.C., for the appellants): You 
refused to tell what your process is, and I think the jury might very well 
take the inference that you have no secret process at all. 

Mr. HARRIS: It was offered to the judge and jury. 

Lord Justice SMITH : I have never allowed that in à court of justice. 
The other side call evidence that you have no secret process, and you after · 
у want to recall your witnesses. You ought to have had that evidence 
before. 

Mr. HARRIS said plaintiffs refused, and he said rightly, to disclose their 
secret process in open court. 

Lord Justice SMITH : You need not have gone into court. 

Without calling upon the respondent's counsel, their lordships delivered 
judgment, dismissing the appeal with costs. 

Lord Justice SMITH said the point taken by the defence was that there 
was no secret process at all, and consequently the agreement entirely 
failed to provide any consideration. Mr. Short, in the witness box, did not 
say what the secret processes were. He was within his rights, but he had 
no reason to besurprised at the effect of this upon the jury. The specific 
evidence before them was that there was no secret process at all, and upon 
all the circumstances as put before them the jury acted. In his judgment 
Mr. Justice Wills was right, and the verdict of the jury must stand. 

The other Lords Justices concurred. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first i Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


“The Electrician" Electrical Trades’ Directory and Hand- 
book for 1899.— The Big Blue Book" for 1899 is Now READY. 
The Directory Division has been corrected up to Feb. 8, 1899, and all. 
the latest new names, changes of address, &c., wil be found: 
inclüded. The Handbook Division has been much extended, many 
valuable tables having been added. The volume contains, also, 
the large Sheet Tables of Electricity Supply Stations and Electric: 
Railways and Tramways, finally corrected to Feb. 9, 1899. The: 
price of the Directory and Handbook remains the same—10a., pos 
free 108. 9d.; abroad, post free, 12s. (United States 13s. 6d.). М 


TENDERS INVITED. ! 


As announced in an advertisement, the Barking District Council 


invite tenders for the supply and erection of one 80-kilowatt steam : 


dynamo, with necessary pipe-work and accessories. Plans, &, 


may be obtained from the consulting engineer (Mr. W. C. C. 


Hawtayne), 9, Queen-street-place, London, E.C., after 11th inst., 
and tenders, addressed to the chairman of the Council, must be 


lodged at the Council Offices before noon of the 27th inst. 


The Sunderland Corporation invite tenders for (a) india-rubber 
covered cables, (b) cast and wrought iron pipes and street service 
boxes, (с) stoneware casings and bearers, and (4) house fuse boxes. 
An advertisement contains further particulars, and specifications, 
&c., can be obtained on application to the borough electrical engi- 
neer (Mr. J. F. C. Snell), Dunning-street. Tenders, addressed to 
the Chairman of the Lighting committee, must be delivered at the 
office of the town clerk (Mr. Fras. M. Bowey), Town Hall, Sun- 
derland, by noon of Thursday, 30th inst. 


The Plymouth Corporation. invite tenders for twelve months’ 
supply, from April 1 next, of transformers and arc lamp carbons. 
Specifications may be obtained from the borough electrical engineer 
(Mr. Jobn H. Rider), to whom tenders must be sent by 23rd inst. 
Further particulars are given in an advertisement. 


The Doncaster Corporation invite tenders for the supply and 
erection of (b) three mild, steel Lancashire double-flued boilers ; 
(c) three sets of steam dynamos, two sets of larger steam 
dynamos, condensing plant, &c., and a 6-ton overhead traveller ; 
(d) storage battery of 136 cells, having a capacity of 700 ampere- 
hours ; (e) electrical instruments and other apparatus ; (f) under- 
ground armoured cables, street boxes, &c. 
given in an advertisement, and specifications can be obtained from 
the consulting engineer (Mr. James N. Shoolbred), 47, Victoria- 


|| of the workhouse in Harrow-road. 


of a dust destructor. 
Further particulars are |: 
light at the petty sessions courts and offices. Tenders to clerk 
‘by March 30. 


street, London, S.W., or at the office of the Borough Surveyor, 
Doncaster, after 14th inst. Tenders must be sent to the town clerk 
(Mr. Thos. B. Sugden) by noon of 28th inst. 


The Poplar (London) District Board of Works invite tenders 
for the execution of the following contracts :—(a) Engine and 
pump room equipment and all electrical plant except battery ; 
(b) boiler house equipment; (c) battery and battery stands; 
(d) public street lighting. Specifications, &c., may be obtained 
from the clerk to the Board (Mr. Leonard Potts), 117, High-street, 
Poplar, London, E., on and after 23rd inst. Further particulars 
of the Board's requirements are given in an advertisement, and 
tenders must be sent to Mr. Potts by 10 a.m. of Tuesday, 25th 
April. 

The Tynemouth Corporation invite tenders for the supply and 
erection of the following plant :—(2) boilers, &o., (3) economisers 
and fittings, (4) ejector-condenser, circulating pumps, tanks and 
pipework, and water cooler, (5) pumps, feed pipes, Co., (6) travel- 
ling crane, (7) traction switchboard, (8) lighting switchboard, (9) 
accumulators, (10) cables, and (11) traction steam dynamo. Ап 
advertisement contains additional information. Specifications, &., 
may be obtained on and after 20th inst., at the offices of the con- 
sulting engineers (Messrs. Lacey, Clirehugh and Sillar), 2, Queen 
Anne's Gate, Westminster, S. W., and tenders must be sent in to 
the town clerk (Mr. Horatio A. Adamson), by noon of Saturday, 
15:h April. 

The Corporation of Peterborough invite tenders for the supply 
and erection of the following electric lighting plant :—(1) Lanca- 
shire boilers and economiser ; (2) Steam dynamos, balancers and 
boosters ; (3) Secondary battery and accessories ; (4) Switchboard 
and instruments ; (5) piping, tank, condensers and pumps; (6) 
insulated cables. Specifications may be obtained on application to 
Mr. John C. Gill, Municipal Offices, Peterborough, and tenders 
must be lodged with the town clerk (Mr. W. Mellows) rot later 
than Thursday, 20th April. Further particulars are given in an 
advertisement. 

The Edinburgh Corporation invite tendera for the supply and 
erection of water tube boilers at Dewar-place station. Specifications 
may be obtained from the resident engineer (Mr. F. A. Newington), 
and specifications, &c., may also be seen at (but not obtained from) 
the offices of Prof. Alex. B. W. Kennedy, 17, Victoria-street, 
London, S.W. Tenders must be delivered to the offices of the 
town clerk (Mr. Thomas Hunter, W. S.), City-chambers, Edinburgh, 
by Monday, April 3rd. An advertisement contains further par- 
ticulars. 


The Aberdeen Corporation invite tenders for the supply of :—(1) 
two Babcock-Wilcox boilers, (2) one 180-kilowatt steam dynamo 
(Belliss or Willans and Robinson engine), with steam and exhaust 
pipes, and one 75-kilowatt balancing set. An advertisement con- 
tains further particulars, and specitications, &c., may be obtained 
from the city electrical engineer (Mr. J. Alex. Bell) "Tenders 
must be sent in to the town clerk (Mr. W. Gordon), Town House, 
Aberdeen, by April 5. 

The Paddington (London) Guardians invite tenders for the wiring 
Tenders must be delivered 
before 5 p.m. of 28th inst. 

The Electric Lighting committee of the Rothesay Town Council 
invite tenders for the supply and erection of two 20 н Р. coupled 
engines and dynamos, switchboard, cables, aro lamps and posts, 
feed pump, steam and exhaust pipes, &c. Tenders to town clerk 
(Mr. John T. Wilson) before noon of Monday, 27th inst. 

The Guardians of the Poplar (London) Union invite tenders 
for the supply and erection of (a) steam turbines and dynamos 
(direct coupled), (b) electric motors, (c) accumulators, (d) electric 
cables, wiring, &c., and (e) main switchboard and distribution boards. 
Tenders to Mr. G. H. Lough, before 6 p.m. of 22nd inst. 

The committee of the Stockport Sunday School require tenders 
for the electric lighting of their premises. Applications for 
permission to view premises to secretary by March 24. 

The Southend Corporation invite tenders for the temporary trans- 
fer of their provisional order. Tenders to town clerk by April 6. 

The Lewes Corporation invite offers for the erection of eleotricity 
supply works. ‘Tenders by March 24. 


The Bury (Lancs,) Electric Lighting committee invite tenders 
for a Lancashire boiler with steam and other pipes. Tenders to 
Town Clerk by 20th inst. 

The Stockport Corporation invite tenders for the supply, erection 
and maintenance for 12 months, of 36 continuous current aro 
lamps. Tenders to chairman of Gas and Electricitv committee, 
by 23rd inst. 

The Beckenham District Council invite tenders for construction 
Tenders to the clerk, by 27th inst. 

The Bristol Corporation invite tenders for installing the electric 
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The Gillingham (Kent) District Council invite tenders for wiring 
their Technical Institute. Tenders to clerk, Gardiner-street, New 
Brompton, by 23rd inst. 


The Plymouth Corporation invite tenders for the supply of steam 
coal and lubricating oils (for 12 months). 
electrical engineer (Mr. J. H. Rider) by 24th inst. 


creosoted telegraph poles. Tenders to Clerk by 20th inst. 


The Aberdeen Corporation invite tenders for the supply and 
erection of the following materials for the equipment of their 
George-street and Woodside tramway route :—(a) permanent way 


and roadwork, (b) overhead line construction, (c) feeder and test 


cables, (d) tramway cars and all accessories, and (e) switchboard, . 
Tenders to town clerk (Mr. W. Gordon) by 


instruments, 
10 a.m. of 29th inst. 


The Corporation of Port Louis (Mauritius) invite tenders for the 


exclusive privilege to establish and maintain electricity supply. 


works in the town. Further particulars are set out in an adver- 
tisement, and tenders must be addressed to the Agent-General 


(Mr. M. Ulccq), 9, Idol Lane, London, E.C., by noon of 23rd April. 


Conditions (in French) may be obtained from Mr. Ulcoq. 


TENDERS RECEIVED AND ACCEPTED. 
The following tenders have been received by the Leyton School 


Board for the electric lighting of the Kirkdale-road and Harrow- 
| | private and public lighting, at a cost of 


green schools :— 


: Kirkdale-road. Harrow-green. 
pun m ——— £464 11 6 ... £459 18 0 
Westminster Engineering Co. ......... 451 6 0 430 2 0 
J. E. Spagnoletti and Crookes ......... 449 15 0 418 0 0 
Strode and Со. .............. eese eene 427 0 0 417 0 0 
Edmondson’s Electricity Corporation 414 8 0 585 0 0 
Moody Bros. .................. ME 412 5 3 459 17 0 
Allingham and Fennell .................. 544 12 0 555 14 0 
Н. D. Barlow and Co...................... 341 3 0 333 5 0 
Vaughan and Brown. 327 0 0 306 0 0 
W. R. Wood warrrtt e. 257 5 0 225 5 9 
Vulcan Electric Co. ..................... 208 6 0 .. 20819 8 

Architect’s Estimate 5855 0 0 . 360 0 9 


The Aberdeen Town Council have accepted the tender of Mesars. 


T. Bolton and Sons for the supply of copper strip, lin. by 25in. 


and lin, by 2in. 
The Inverness District Lunacy Board, who recently decided to 


introduce the electric light into the Inverness Asylum, at a cost not. 


to exceed £5,000, have accepted the tender of Tangyes (Limited), 
for the supply of steam engines, that of Siemens Bros. and Co. for 
dynamos, and of Messrs. James White for the main switchboard. 


The lighting is to be carried out under the supervision of Dr. J. T. 


Bottomley, F.R.S. . | 


The Birmingham Corporation have aco»pted the tender of the 
Birmingham Electric Supply Co., for substituting electric for gas 
lighting in the Council chamber at £1,774. 


The Burnley Corporation have accepted the tender of Messrs. 


Williamson and Joseph for the supply of a switchboard. 


The Exeter Town Council have accepted the tender of Babcock 
and Wilcox (Limited) for the supply of a 500 н.р. boiler at £1,120, 
and that of S, Z. de Ferranti (Limited) for supplying a 250-kilowatt 
steam alternator at £3,460. - 


The Electric committae of the Belfast Corporation have accepted 
the tender of Babcock and Wilcox (Limited) for the supply of 
water-tube boilers. 


Messrs. Handley and Shanks have obtained the contract from 
the Dublin Board of Control for the electric lighting of the Rich- 
mond (Dublin) Lunatic Asylum. The plant will comprise two 
steam engines, dynamos and a battery of accumulators. The 
work will be carried out to the specification of Mr. Walter Leake. 


E 909 5 е of 5 5 Scott and Со. has been accepted 
y the Lincoln Corporation for the ly of engi n 
E aS p supply of engines, dynamos, 

The Aberdeen Town Council have accepted the tender of Messrs. 
P. C. Middleton and Co. for wiring the Art Gallery at £75. 


APPOINTMENTS VACANT AND FILLED. 


A thoroughly competent manager is required for large india 
rubber works to be established on the continent. Some further 
particulars are given in an advertisement. 


The Folkestone Electricity Supply Co. require an electrician-in- 
charge. Applications to the engineer and manager (Mr. Thomas 
Hesketh). See advertisement. 

The Corporation of Devonport require an electrical engineer 
competent to devise an electric lighting and tramway scheme for 
the borough. Salary £300 per annum. Further particulars are 
set out in an advertisement. Applications must be lodged with 
the town clerk (Mr. A. B. Pilling), by Wednesday, 29th inst. 


Tenders to borough , 


| £35,000. He was appointed 


The Bolton Electricity committee require two junior assistant 
engineers. Further particulars are set out in an advertisement, 
and applications must be sent to the borough electrical engineer 
(М Arthur Ellis) by noon of 30th inst. 


As advertised elsewhere, the Edinburgh Corporation invite 


| applications for the position of assistant to the superintendent of 


The Halifax Corporation require tenders for supplying 100 
| A. Newington), 5, Dewar- place, Edinburgh, on or before Monday, 


mains. Applications to the resident electrical engineer (Mr. F. 


April 3. 


We are pleased to announce that Mr. Е. Harman Lowis, late 
borough electrical engineer to the Corporation of Wolverhampton, 
has been appointed to succeed Mr. H. Collings Bishop at Leyton, 
on the occasion of Mr. Bishop’s transferring his services to 
Wigan. Mr. Lewis commenced the study of electrical engineering 


| in 1883, when he entered as a student at Finsbury. In 1886 he 


entered the works of the Electrical Power Storage Co., where 
he remained for about two years. In 1889 he was. for a time 
upon the staff of the Westminster Corporation, then for about 
two years an assistant engineer to the St. James’ and Pall Mall 
Co., and in 1891 he was appointed electrical engineer to the 


| Corporation of Hull, for whom he designed and carried out elec- 


tricity works on the three-wire system, at the cost of about 
in 1893 electrical engineer to the 
the Borough of Wolverhampton, and designed and laid down an 
electricity works on the 2,000 volt direct current system, for 
about £40,000. He 
resigned from Wolverhampton in 1898. 


BUSINESS NOTICES. 


Official intimation will be made this week of the partnership 
entered into between Mr. W. Н. Preece, O.B., F.R.S. (late 
engineer-in-chief to the Post Office), Major Cardew, R. E, ret. 


| (for the past 10 years’ electrical adviser to the Board of Trade), Mr. 


A. H. Preece and Mr. Llewellyn Preece, who will together form 
the firm of Preece and Cardew, consulting electrical engineers, 13, 
Queen Anne’s-gate, Westminster, London, S.W 


Messrs. Gillies and Hornidge have taken City offices at 49, Queen 
Victoria-street, E.C., where future communications should be 
addressed. | | 

Messrs. E. J. Everett and W. J. Cole (trading as Everett an 
Co.), engineers and electricians, 22, Charterhouse-square, London, 
E.C., have dissolved partnership. Debts by Mr. Everett. 


The London offices of Messrs. Lacey, Clirehugh and Sillar, con- 
sulting engineers, have been removed to 2, Queen Anne '$8-gate, 
Westminster, S. W., where all future communications should be 
addressed. : 

Messrs. Handley and Shanks have opened a brauch at 46 and 47, 
Corn Eixchange-buildings, Fennell-street, Manchester. Mr. C. E. 
Hunter will act as representative. 


Messrs. Woodward and Craig, electrical engineers, 69, Waterloo- 
street, Glasgow, have dissolved partnership. Debts by Mr. Craig. 


Owing to increased demand for their goods the Electrical Co. has 
established, in addition to their Brighton branch, a branch estab- 
lishment at 21, Corn Exchange-buildings, Fennel-street, Man- 
chester, with Mr. A. V. Ward as manager. The Company state 


| that at present they have on order machines aggregating nearly 


2,000 н.р. 
busy. 


The open and enclosed arc lamp department continues 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A receiving order has been made against F. Marson (trading as 
F. Marson and Co.), electrician, 1, Poplar-avenue, Leicester. The 
first meeting of creditors will take place on 21st inst. at the Official 
Receiver’s, 1, Berridge-street, Leicester, and the public examina- 


| tion on April 7th at the Castle, Leicester. 


A meeting of the Globe Electrical Advertising Syndicate (Limited) 
will be held at 1, St. Peter’s Church Walk, Nottingham, on 
April 13 to receive an account of the winding up. 

The application for the discharge iu bankruptcy of P. C. Pope, 
electrical engineer, 6, Castle-street, Hapton, near Burnley, will be 
heard on May 20th at the Court House, Burnley. 


The deed of assignment previously referred to in the matter of 
John Alfred Edmondson, electrical engineer, L2eds, has, we are 
informed, been assented to by creditors representing a large 
proportion of the liabilities. The solicitors who have the matter 
in hand anticipate that creditors will eventually be paid 20s. in 
the pound. 

In the liquidation proceedings of New and Mayne, Limited, 
Mr. D. F. Basden, liquidator, 33, St. Swithin’s-lane, London, E.C., 
notifies that deferred debentures of the International Engines 
Patents Development Co., Limited, are about to be issued to the 
creditors for the amount of their respective claims, 
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been instructed by the General Electric Co. to sell by auction on 
Wednesday next, March 22, a quantity of slightly damaged electrical 
stock, upon the premises, 203, Upper Thames- street, London, E.C., 
consisting chiefly of an extensive collection of electrical fittings and 
appliances damaged at the recent fire, Some further particulars are 
given in an advertisement. Catalogues of between 300 and 400 
lota can now be obtained. 


Sale by Tender.—Messrs. Fuller, Horsey, Sons and Cassell will 
offer for sale by tender, in one lot, a valuable leasehold engineering 
works situate at Barnsbury-street, Islington, London, N. The 
plant and machinery is practically new, and a portion of the contents 
will be found set out in an advertisement on another page. 
Tenders have to ba sent in by noon of Thuraday, March 23, to the 
Registrar of Companies (Winding-up), Bankruptcy Buildings, 
Carey-street, London, W.C. | 

Personal.—The personal friends of Mr. Ch. Gerhardi, manager 
of the Direct Spanish Telegraph Co., will entertain him at dinner 
at the Freemasons’ Tavern, Great Queen-street, London, W.C., 
to-morrow (Saturday), the opportunity being taken to congratulate 
him upon receiving from the Queen Regent of Spain the appoint- 
ment of Comendador of the Royal Order of Isabel la Católica. 

Mr. George Gray Ward, vice-president and general manager of 
the Commercial Cable Co., has been elected president of the St. 
George's Society of New York, an important body of representa- 
tive Englishmen in America. The position of president of this 
Society is regarded as a high honour. | 


A New Capped Carbon Plate.— The illustra- 
tion below shows a new capped carbon plate, 
manufactured by Dr. Lessing at Nurnberg, whose 
agents here are Messrs, Krupka and Jacoby, of 
Watling-street, London, E. C. The introduction 
of a new carbon plate, which is claimed to be 
equal to any good capped carbon plate on the 
market, will be of interest to our readers. 


Davy Improved Arc Lamp. — A demonstra- 
tion was given a few days ago of the special 
features of the Davy improved arc lamp. The 
features are claimed to include perfect sealing, 
simple method of sealing, and ease of renewing 
the carbons and cleaning the enclosing bell, 
steadiness of running, whiteness of light, silence 
while running, long life, non-breakage of en- 
closing glass, and freedom from blackening, 
buckling and ash deposit. The lamp is said to 
be regulated for any current, and will run on 
direct or alternating current as desired, and in 
the latter case on any frequency without alter- 
ation. It will also run on series circuits. The 
lamp is 2ft. in length, and weighs only l4lb. 
complete with case and globe. 


Resistance Materials.—We are asked to state 
that the Beacon high resistance material 
referred to on p. 694 of our last issue is not a new material. 


Roller Bearings.— O wing to the large and increasing number of 
orders received by the Roller Bearings Co. (Limited), and owing 
to the difficulty in obtaining prompt delivery of material, which 
retards the completion of the bearings, the directors have made 
arrangements for enlarging the works and equipping them with 
improved machinery. 'fhe company report that their bearings, 
both large and small, are in very extensive use, and are giving 
excellent results, with the natural result that repeat orders are the 
invariable rule. 


Electric Advertising Signs.—An advertising sign of new design, 
patented by Mr. W. T. Bell, of Nottingham, is exhibited in 
Oxford-street, London, at the corner of Tottenham Court- road. 
The sign has been erected by the Universal Electric Advertising 
Syndicate (Limited), who have acquired the Bell patents for this 
country, France and the United States, and we understand that 
arrangements are in progress for ereoting similar machines in many 
large towns. We are informed that the sign consists of two sections, 
one below the other, each containing 504 lamps, so that the total 
number of lamps employed exceeds 1,000, although the total number 
in use for any one display rarely exceeds 300. It is possible to 
exhibit almost any number of advertisements successively, each 
being timed to appear for about 10sec., followed by 3sec. of 
darkness. Au arrangement is introduced by which the lamps in 
each row light successively from the bottom upwards, producing 
the effect of a blind being drawn rapidly up, and exhibiting the 
particular wording desired. The construction of the electrical 
machinery, the controlling mechanism and the outside sign has 
been carried out by Messrs. Laing, Wharton and Down. The 
chief advantage claimed for the invention is that almost any adver- 
tisement or announcement may be made to appear at will without 
any alteration in the structure of the sign. The interior apparatus 
is compact, is entirely automatic, and is worked by an electric motor. 


Pat. 
Dr. Lessing 
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Salvage Sale.—Messrs. Wheatley Kirk, Price and Goulty have 


Cost of Municipal Trading.” —Price 2s. Messrs. P. S. King 
and Son, of Great Smith-street, Westminster, have issued in book 
form the Paper read before the Society of Arts by Mr. D. H. 
Davies, and the complete discussion thereupon, with interesting 
diagrams showing (1) the National Debt and local debt of the 
country, (2) the proportionate increase of rates and debt compared 
with population and valuation for 1878 and 1897, (3) the National 
Debt per head of population compared with the local debt, (4) the 
amount of local debt per £100 of rateable value, and (5) the 
proportion of local debt attributed to remunerative expendi- 
ture. An abstract of Mr. Davies’ Paper has been recorded 
in The Electrician, and many of our readers may wish to 
po:sess the complete Paper and discussion оп a subject which will 
in the near future require to be discussed and dealt with on the 
broadest lines. Much depends upon the manner in whioh this 
matter is handled, and a useful aid to a complete understanding of 
the development of municipal аш enterprise сап be obtained 
from the publication under review. ith Me. Davies’ deductions 
we are in general agreement, and, as many of those who joined in 
the discussion on the Paper are acknowledged leaders of men, the 
views then expressed upon this important question will prove of 
service to those studying the subject. | 

Alleged Infringement.—Mr. J. Slater Lewis, author of the 
well-known work, ** The Commercial Organisation of Factories,” 
recently brought an action against the Mechanical Engineer and 
John Heywood, publisher, Manchester, for infringement, and it 
is, in our view, to be regretted that Mr. Slater Lswis was not 
successful in his action. Without the lesson of this particular 
case, the time has certainly come when the property of authors and 
publishers should be better protected. It is a crying evil that no 
sooner is a book published which can fairly claim to be a standard 
work on the particular subject treated, than a pack of harpies set 
about clipping and carving the contents, and re-hashing them for 
publication either in cheap periodical or book form, just keeping 
clear of the all too lenient copyright laws, We write feelingly 
upon this subject, as we have been great sufferera; in fact, 
we have a case on hand at the present time where com- 

lete sets of articles, illustrations, and editorial remarks have 
боп taken word for word, en bloc, without even the courtesy 
of acknowledgment. I+ is doubtful whether we oan obtain any 
redress, and it is certain that if we obtained a verdict that is 
all we should obtain. From the remarks of Me. Justice Cozaus- 
Hardy in Mr. Slater Lawis’s case, and from the statement we make 
above, it is manifestly time that some amendment of the law were 
brought about to protect technical experts from this wholesale 
iracy of their brain work. In the action brought by Mr. Slater 
Lewis, it was stated by the judge that use had admittedly been 
made of the plaintiffs book, and, in giving judgment for the 
defendants, the question was asked whether they demanded costs, 


and this question having been answered in the affirmative, Ме. 


Slater Lewis has the satisfaction of knowing that use has been mide 
of his book without his permission, and that he has to pay handsomely 
for proving it. | 

Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British mandféoturéd 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from March 8 to 
March 14, with the porte of destination :— 

Argentina—Buenos Ayres, £6. Australasia—Melbourne, £210 (tele- 
graph material); Perth, £56; Port Chalmers, £28; Sydney, £158 ; 
Wellington, £26. <Austria—Trieste, £178 (including £28 telegraph 
material) Belgium —Antwerp, £261; Ostend, £70. Brazil—Rio Janeiro, 
£490 (telegraph material). Canada—Montreal, £10. Ceylon—Colombo, 
£102. Egypt—Alexandria, £200. France—Boulogne, £112; Dunkirk, 
£250. Germany—Hamburg, £590. Holland—Amsterdam, £135 ; Flush- 
ing, £41; Rotterdam, £116 (telegraph material). Hong Kong, £14. 
India—Bombay, £432 (including £152 telegraph material); Calcutta, 
£1,920. Jtaly—Genoa, £500. Japan—Nagasaki, 22,151; Yokohama, 
£75. Malta, £450 (telegraph material). South Africa—Cape Town, 
£137 ; Durban, £98; East London, £26; Port Elizabeth, £1,517 
Straits Settlements—Singapore, £25. Sweden—Stockholm, £44 (telegraph 
material). Total £10,424, against £19,555 in the corresponding week last 
year (March 9 to March 15). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Acton.— Messrs. Lacey, Clirehugh and Sillar have been appointed 
consulting electrical engineers to the Council, which has offera from 
three companies to supply electric current in the district—the 
British Insulated Wire Co., the London United Tramways and 
the Metropolitan Electric Supply Co. The latter offers current 
at 4d. per unit, provided the whole of the supply for the district 
be taken for a period of not less than five years, or at 3d. per unit for 
a term of not less than ten years. 

Alleged Fraud.—At the Guildhall on Wednesday, Olaude 
Vautin was again remanded, without bail, on the charge of obtain- 
ing valuable securities by means of false pretences. 
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Arbroath.—The Council have been informed that the Board of 
Trade have resolved not to expunge the clause from their Pro- 
visional Order giving to the Corporation power to hand over the 
electris lighting toa company. The Council, in conjunction with 
other local authorities and companies, intend to make a fight for 
the retention of the clause. 

Bangor-Donaghadee Electric Tramways.—The County Down 
Grand Jury have approved the schema of the Drake and Gorham 
Electric Power and Traction Co. for the construction of an electric 


tramway between these two towns at an estimated cost of £100,000. 


Barnsley.—A tramways committee is to be formed to consider 
the advisability of constructing a system of electric tramways in 
the district. | 

The foundation stone of the new electricity supply works was 
laid on Thursday last by Councillor W. Brady. 


Batley. — Messrs. Licey, Clirehugh and Sillar have been 
appointed consulting engineers to the Town Council to prepare 
а report as to establishing electricity supply works and constructing 
electric tramways in the district. 

Blackburn.—The Board of Trade have approved the new electric 
tramways of the Corporation. As soon as the lines are opened for 
traffic a reduction in the fares will be made. 

Bradford.—The total income of the electricity department for 
the past half-year amounted to £13,011. 33. 8d., an increase of 
£2,169. 33. ld. over the corresponding period of last year. The 
total expenditure, including interest and sinking fund, was 
£10,519. 103. 34d., an increase of £2,577, and the profit £2,491, a 
decrease of £407. The number of consumers was 850, an increase 
of 31 per cent., and the total units consumed, exolusive of current 
for trams, &c., has been 723,000, an increase of 31 per cent. The 
total profit since the opening of the works, after paying interest 
and sinking fuad, was £20,882, while £10,556. 123. 31. had been 
set aside for depreciation, leaving £10,326 to be appropriated by 
the Council for distribution as it thought best. 


Brighton.—In the accounts of the electricity department which 
were presented to the Town Council yesterday (Thursday), the 
income for the past year was given at £42,194. 11s. and the 
expenditure £22,846. 143, 7d., leaving а gross profit of 
£19,347. 163. 3d. Of this sum £147. 16s. 5d. has been appropriated 
to make provision for bad debts and £19,200 carried to net revenue 
account. Payment of interest on redeemable stock, loans, &c., 
absorbs £5,844. 2з. 9d. and sinking fund 46.553. 16s. Sd. leaving 
a balance of £6,802. 0з. 7d., which the Lighting Committee have, 
on the recommendation of the manager (Mr. Arthur Wright) 
allocated as follows :— ` 


Relief of general district rate . £2,135 
Depreciation of batteries . ,000 
Depreciation of meter . „000 
Engineer's commission accounnn ...... . 497 


820,985 units, at T) . . £25,945 7 11 
1.277,81 1 units, at 134d . 7,986 6 3 
56,475 at 7d. (public lamps) . ... 1647 3 9 
495,130, at 11d. do F 5,083 18 9 

Dot... £36,662 16 8 


о 

The difference between this amount and £42,194. 118. was made 
up by £3,437. 7s. 91. for attending to public lamps, £366. 93. 10d. 
for street lighting installation work, £947. 14s, 1d. for meter rentals, 
&o., £700. 76. 8d. for work executed for customers, £58, 178, 4d. 
brought forward, and a few minor items, There are now 207 
public arc and 941 incandescent lamps. The quantity of electricity 
5 was 3, 242,017 units, the total sold 2, 648, 701 units. 

uring the year expenditure on capital account amounted to 
£20,002. 12+. 8d., bringing the total to £237,987. Зз. The total 
borrowing powers are for £290,881, and £67,726 is atill unspent. 
The Committee have resolved, as from 1st Jan, last, to reduce the 
charge for current, after the first hour's consumption, from 144. to 
ld. per unit. 
_ The electricity accounts and the recommendations of the Light- 
ing committee were duly approved by the Corporation. 


Bristol —The Council propose to purchase property adjoining 
the electricity works at Temple Back for £2,500 for carrying out 
extensions of the station building. 


. Cape to Cairo Telegraph.—It is announced that an understand- 
ing has been arrived at between the German Government and 
Mr. Cecil Rhodes ав to the continuation of the Cape to Cairo tele- 
graph through German East African territory. 


Cardiff.—At Monday's Council meeting, Councillor Fox moved 
that Proceedings be taken against Messrs. S. Z. de Ferranti 
(Limited) for the recovery of £2,112, penalties for the non-fulfil- 
ment of their contract for the supply and delivery of a new alter- 
nator on Sept. 15, 1896, at the electricity works, and which was 
not so delivered and has not been finally taken over by the electrical 


engineer up to the present time.” After discussion an amendment 
was carried ‘‘That it be an instruction to the town clerk to take 
counsel’s opinion as to whether it is advisable, and if so advised 
to take proceedings to recover damages from Messrs. Ferranti." 


Chelmsford.—Mr. Robert Hammond has been called in by the 
Council to prepare a report upon the advisability of purchasing 
the undertaking of the local supply company. 

Coatbridge.—4As the British Electric Traction Co.’s Bill for the 
construction of electric tramways in Coatbridge and Airdree has 
been rejected, the Coatbridge Council have appointed a committee 
to co-operate with the Airdree Council in the preparation of a 
scheme to be carried out jointly by the two authorities. 

Coventry.—The City Council have decided to modify their scale 
of charges for electric current to 6d. per unit for the first hour’s 
maximum demand, and 3d. after. | 


Darfield.—Major Cardew has held an inquiry here into the 
application of the Council fora provisional order. 16 was stated 
that, with the exception of oil lamps, there was no illuminant in 
the district, and the desire for some sort of light in the streets was 
great. In 1897 the inhabitants held a meeting with a view to 
commemorating the Diamond Jubilee, and one of the things which 
was determined upon was the introduction of a system of electric 
lighting. Mr. William Johnson, engineer and manager of the 
Sheffield Corporation electricity department, said he estimated the 
capital expenditure necessary for the establishment of electricity 
works at from £8,000 to £10,000. The annual cost of maintenance 
and sinking fund would amount to about £1,175. The street 
lighting would require 121 16 с.р. incandescents. They would be 
able to supply nearly 73,400 units per annum for private lighting, 
which at 4d. per unit would produce £1,223. After evidence had 
been given in favour of the application, the Mitchell Main Colliery 
Co. and one or two other property owners opposed on the ground 
of expense. 5 

Dundee.—The harbour engineer, who recently presented a report 
on the cost of lighting the harbour electrically, has been instructed 
to prepare a supplementary report as to the cost.of lighting if the 
Board takes current from the Council's mains. 


Exeter.—Aoting upon the advice of their borough electrica! 
engineer (Mr. H. D, Munro), the Council have decided to provide 
additional plant in order to be in a position to meet the anticipated 
increased demand next winter. The new plant consists of a 
500 н.р. water-tube boiler and a Ferranti alternator of 250 kw. 
capacity. The entire cost of the extensions will amount to £5,300. 


Exhibition.—An international motor car exhibition will be held 
at Berlin in September. Particulars from secretary, 1, Uaiversi- 
tütestrasse, Berlin, N. W. | 


Fire Tests.—A report has just been issued by the British Fire 
Prevention Committee upon a floor built by the Expanded Metal 
Co. (Limited). The object of these tests is to obtain reliable data 
as to the exact fire resistance of the various materials, systems of 
construction or appliances used in building practice. 


Glasgow.—A conditional agreement has been entered into 
between the Corporation and the Kelvinside Electricity Oo. for the 
purchase of the undertaking of the latter for £37,000. | 

Та reference to the queation of the generation of current for the 
tramways department, the Electricity committee have issued their 
report. Bearing in mind the gigantic proportions of the scheme of 
the tramways department, and the large amount of generating 
plant which will be required, it is eviden; (says the Epor that no 
greater economy in the works cost of production is to be hoped for 
by combining the generating plants of the Electricity and Tram- 
ways departments, although there might be some saving in the 
cost of distribution ; and, in view of the whole circumstances of the 
case, it is desirable, as & matter of expediency, that the tramways 
department should be entirely responsible for the whole tramways 
undertaking, including the generating and distributing plant aud 
mains, if a system such as that recommended by their expert (Mr. 
Parshall) is to be carried out. The Electricity committee recom- 
mend that if the tramways department is entrusted with the 
aupply and distribution of electricity for their own purposes only, - 
they should be required to run all their mains, feeders, returns, 
and conductors, or leads of any and every kind, which may require 
to be laid underground in the space between and under the tram- 
way rails. 

Hampton Wick.—A committee has been formed to ascertain the 
terms of the Kingston Corporation for giving a supply of electrio 
current to this district. 


Harwich.—The Council propose to transfer their provisional 
order to the English Industrials (Limited), in consideration of the 
payment of £300 down. The Council also reserve the right to re- 
purchase. 


Huddersfleld.— Tae Council have adopted recommendations to 
introduce electrio traction on such sections of the tramways as the 
Tramways committee may decide, and to apply for sanction to 
borrow £100,000 for carrying out the work. 
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A resolution has been passed by the Council ‘‘that trading 
powers should be granted to corporations to administer the under- 
takings now possessed by them, and such other undertakings or 
concerns dealing with commodities required for the domestic or 
commercial convenience, and for the benefit of all classes of rate- 
peyers, and that all trading should be subject to the proviso that 
ocal authorities should retain the absolute control of their streets.” 


Kendal.—Councillor Wakefield, at the last Council meeting, 
moved that the Council apply for a provisional order. He thought 
the matter had been under consideration long enough, and it was 
time some decided step should be taken. Eventually an amend- 
ment by Councillor Braithwaite, that the matter be left in the 
hands of the present sub committee, was carried. The committee 
had been making investigations, and they had obtained expert 
advice, which would enable them to make a report and present a 
scheme to meet the requirements of the town. 


Leeds.— At the meeting of the Council on Friday it was decided 
to borrow a further £150,000 for extension of the electric lighting 
undertaking. Ald. Wigram said the Council wished to complete 
the existing station on the lines originally laid down, and that 
necessitated an expenditure of £33,500 on the present station, 
£46,000 on the increased mains, sub- stations and distribution, and 
£12,500 to provide for capital expenditure to Feb. 25, making 
£92,000. The increase of the output for this outlay was in the 
proportion of 7 to 4. "This increase, judging by the past rate of 
demand, was estimated to last to Des., 1900. When they had 
extended the lighting station, they would be able to supply an 
increasing demand, and give a continuous increase at the present 
rate. 
and £33,000 for mains and machinery. 

The Tramway committee propose to appoint a traffio manager to 
control the outside work of the tramways department. 


Light Railways.—The Board of Trade have sanctioned the 
order for the construction of the Llandudno-Colwyn Bay light 
(electric) railway. 

The United Service Tramways Co. propose to apply for power to 
construct a light (electric) railway between Roker (Sunderland) 
and Houghton-le-Spring. _ 

The Light Railway Commissioners held an inquiry at the Guild- 
hall, Westminster, on Wednesday, into the application of the Metro- 
politan Tramways Co. for power to construct light (electric) 
railways -between Highgate, Finchley and Wood Green, and 
Finchley, Hendon and district. Mr, Pember, Q.C.. who (with 
Mr. E. F. V. Knox) represented the promoters of the Finchley and 
Hendon railway, said a similar application was rejected in 1897, 
but the scheme had been somewhat modified. The line would 
start from Brondesbury, and, with a branch through Cricklewood, 
would run through Hendon, Finchley, Hornsey and Islington, to 
a terminus in the Archway-road near the terminus of the County 
Council’s tramways. The line would be a little over 10 miles 
in length, and the cars would be driven by electric power on the 
overhead trolley system, aud they would start with a ten minutes’ 
service. The Islington Vestry are supporting the scheme. He 
stated that the scheme would cost £200,000 


Limited Liability Undertakings.—Notice is given that at the 
expiration of three months the names of the following electrical 
joint stock companies will be struck off the register :— 

Akester Electro-motor and Accumulator Co. 
Anders Telephone Co. 

British Light Railways. 

Denison Auto-telegraph Machine Syndicate. 
Economic Electric Specialty Co. 

“ Electrical Plant.” 

Globe Electric Co. 

Hermite British Electro Bleaching Co. 

Lineff Electric Traction and Lighting Syndicate. 
Mexican Gas and Electric Lighting Co. 

New Electricity Supply Со., of Croydon. 
Omnibus and Tramcar Electric Lighting Co. 
Phebus Electric Battery Syndicate. 

Rogers Arc Lamp Co. 

Self-generating Electric Vehicle Light Syndicate. 
Tayler-Smith Electric Co. 


London County Council—At Tuesday's meeting a resolution 
was approved :—‘‘ That it is expedient that the provisions of the 
Light Railways Act, 1896, for the construction of light railways, be 
put in operation in the suburban districts by the Council, either by 
itself or in conjunction with the other county authorities around 
London; and that, with this view, the Highways committee be 


empowered to prepare and submit to the Council schemes for this 


purpose, and to negotiate with the other authorities with a view to 
joint action being taken." 


Manchester.—The Council have decided to apply for sanction 
to borrow a further £500,000 for extensions to the electricity 
undertaking. Ald. Higginbottom said it was absolutely impossible 
to say how much money they would require in the future. Their 


They would provide for that purpose, £20,000 for buildings - 


business was increasing by leaps and bounds, and they were obliged 
to cater for an urgent pnblic want. They had to wait several 
months for their Jast loan. 


Metric System.—The metric system is to beintroduced into the 
Russian Empire by the year 1900, the necessary arrangements being 
at the present time under the consideration of the various govern- 
mental departments. - 


Middlesbrough.—An inquiry has been held here into the appli- 
cation of the Corporation to borrow £36,000 for electric lighting 
purposes. The consulting engineer (Mr. Robert еши) sub- 
mitted plans and gave technical details of the Corporation's electric 
lighting scheme. There was slight opposition as to the proposed 
site of the works. 


Partick.—Owing to the Glasgow Corporation having provision- 
ally acquired the undertaking of the Kelvinside Electricity Co., 
the public inquiry fixed for yesterday (Thuraday) into the applica- 
tion of the company for a Provisional Order has been postponed. 


Private Bill Legislation.—The London County Council propose 
to introduce a Bill for power to reconstruct aud alter any tramways 
which have been acquired by the Council so as to adapt the lines 
for electric traction, to work the tramways electrically, to acquire 
land for a generating station, &c. 


Provisional Orders Not in Operation.— In the House of Com- 
mons, on Friday, Mr. Ritchie stated, in reply to Mr. Thomas 
Bayley, that there were 30 local authorities who had obtained pro- 
visional orders for electric lighting who had taken no steps to give 
effect to the orders within the prescribed time. Besides these 
there were 63 authorities who obtained orders in 1897-98. and wh» 
had apparently done no work ; but the time prescribed had not 
yetexpired. The Board of Trade had called the attention of local 
authorities to the matter, and had informed them that ths Board 
proposed to consider the question of revoking the o:dera. In 
nearly all these cases the local authorities had replied that they 
were now taking steps to put the orders into execution. 


Radcliffe.—A conference of representatives of the Ridc'iff», 
Little Lever, Prestwich and Whitefield District Councils will b» 
held to consider the question of joint action in order to provide 
electricity supply works for, and to construct electric tramways in 
the districts named. 


Plymouth.—<An inquiry was held here on Friday into the appli- 
cation of the Corporation to borrow £9,000 for the erection of a 
refuse destructor at Prince's Rock. The destructor is to be worked 
in conjunction with the electricity supply works. The borough 
electrical engineer (Mr. J, H. Rider) stated that the electricity 
department were prepared to take steam power to the extent of 
150 H. P. from the destructor immediately, for which they would pay 
£830 per year. It would cost them more than that to generate the 

wer themselves. By the time the destructor was completed, he 
hoped they would be in a position to take the full amount of steam 
from the destructor to the value of about EI, 500 year. 


Swansea —Modifications of the electricity supply scheme were 
approved by the Electric Lighting committee on Wednesday. The 
capital expenditure involved by the modified schem» is estimated 
at £24,648. 


Telephone Trunk Extension.— Telephone trunk communication 
has now been established with Huntingdon, Peterborough and 
Stamford. 


The Telephone Abroad.—4An interesting series of reports 
respecting the telephone service in various foreign countries has been 
issued. The reports were prepared by the British Consuls io 
response to a circular from the Foreign Office setting out a series 
of 23 points upon which information was requested in answer to au 
inquiry in Parliament by Mr. A. D. Provand. A large amount of 
valuable information concerning the telephone, its inception, instal- 
lation and working, is included in these reports, which mark a 
distinct advance in this class of publication. Whatever views may 
be held regarding the action of Parliament in dealing with the 
telephone question in this country, the рио of these consular 
reports is both opportune and useful, The consolation or satisfaction 
to be derived from these documents by advocates of municipal 
control and competition in telephone enterprise by the experience 
of other countries is doubtful, but we commend their careful perusal 
by all interested in the subject, prior to the second reading of the 
Government Bil in Parliament. If by their aid Members of 
Parlia ment are brought to carefully consider the intricacies of this 
telephone business, the publication of these reports will have served 
a very useful purpose, 

Wakefield.—The revenue of the electricity depart nent for the 
past year amounted to £2,318, and the expenditure to £1,135. 
After allowing for interest and sinking fund (£1,054) there was a 
net profit of £129 on the first year’s working, a highly satisfactory 
result, upon which the engineer (Mr. J. К. Brydges) and Electric 
Lighting committee are to be heartily congratulated. 


Workhouse Lighting. —Electric lighting is to be adopted at the 
Halifax Workhouse at an estimated cost of £1,000. 
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Worcester.—The accounts of the electricity department, an 
abstract of which was given in our last issue, were presented and 
approved at the meeting of the City Council last week. Contrary 
to custom, the discussion was of a harmonious character, and, 
instead of indulging in personal recriminations, members took to 
congratulating one another on the pleasing prospect of a profit on 
this year’s working. 

Wormit (Dundee).—This village is now lighted electrically. 
Incandescent lamps are employed. Current was switched on for 
the first time on 8th inst. 

Electro-Harmonic Society.—A smoking concert will be held at 
the St. James’s Hall Restaurant, Regent-street, London, W., on 
Friday, March 24, at 8 o'clock. 


COMPANIES' MEETINGS AND REPORTS. 


— — 
Metropolitan Electric Supply Co. (Limited). 


The twelfth ordinary general meeting of this Company was held on 
Tuesday at Winchester House, Old Broad-street, under the presidency of 
Sir JAMES PENDRR, Bart., М.Р. 

The SECRETARY (Mr. E. Cunliffe Owen) having read the notice con- 
vening the meeting. 

The CHAIRMAN said : Gentlemen, I presume you will, as usual, take 
the report as read. I desire to express my regret that, owing to the 
serious illness through which our chairman, Sir Eyre Shaw, has passed, he 
is not present to-day, and it has, therefore, devolved upon me to preside on 
this occasion. І feel sure our chairman will receive the sympathy of all 
the shareholders, and that you will give me every support. Since we last 
met we have to deplore the loss of Dr. John Hopkinson, who, as one of our 
consulting engineers from the inception of the Company, rendered us the 
greatest help in all the many technical questions upon which he 
was called upon to advise. The report and accounts fully show the 
Company’s position during the period with which we are dealing. 
Turning to the capital account, our capital bas been increased by the issue 
of 22,500 shares. Many shareholders bave written to us in reference to 
this iesue, but I think you will readily call to mind that these shares were 
subscribed for at par by the holders of Founders’ shares in consideration of 
the rights of those shares having been cancelled, in accordance with the 
arrangement come to in June last. The shares, Nos. 1 to 100, which were 
formerly Founders’ shares of the nominal value of £10 each, now rank as 
Ordinary shares of like value but without any special privileges attaching 
thereto. The additional capital thus issued and upon which up to the end of 
the year £118,530 had been paid, has been almost entirely expended on mains 
and on our new Willesden works. With regard to these works an Act was 
obtained during last session, authorising us to erect these works, and this Act 
also gave us power to lay our mains along the towpath of the Grand Junction 
Canal Co., we having previously entered into an agreement with that body 
for that purpose, Аб опе time we hoped that it might have been possible 
to have had the assistance of these works to relieve the strain of the past 
winter’s supply. This, however, is not practicable, and we have no 
doubt in the long run that it will be found advantageous not to have 
been tempted to unduly press forward the works, and ample time will now 
be available for perfecting this important undertaking, a8 we are now aim- 
ing for the completion of the first portion in the early part of the summer 
in order that the plant may be in thorough working order to cope with 
next winter’s demand. With regard to our expenditure on mains, this, 
in addition to our normal extensions, has been largely caused by the change 
we are gradually making in our system of supply. The unfortunate fire 
which occurred at Manchester-square last summer considerably delayed 
us in this work, the necessity for which, from the point of view 
of economical working and distribution, has already been explained to you, 
and is becoming increasingly urgent. The only other item in capital 
expenditure to which I think it is necessary to allude is the heavy item of 
parliamentary expenses. А portion of this expenditure was entailed in 
connection with our Willesden Act, and the remainder through our having 
been forced to defend—and, I am glad to tay, successfully defend—our 
property in Marylebone. To this I shall refer again. 

The revenue account shows that we have had a very considerable 
increase of business—an increase not altogether shown by the growth of 
revenue receipts. This is accounted for by the large reductions we found it 
necessary, a8 a matter of policy, to make in our rates of charge to 
cuetomers. In addition to the desirability of conciliating local authorities, we 
had to meet actual competition in some districts, and to provide for a 
contingency of possible competition in others, before the alteration in 
our system of distribution and the completion of our new generating 
works had placed us in a position to make this reduction profitably. This, 
gentlemen, is the principal reason of the reduction in the dividend. This 
is also the principal explanation of the increased proportion of revenue 
expenditure to gross income, although the fire at Manchester-square, and 
the serious trouble of the Welsh coal strike, have also had an important 
sbare in the increase of expenditure. The coal strike was a serious 
matter, as it not only entailed the use of unsuitable and expensive fuel, 
but has left behind it a legacy of increased prices, which, we fear, will 
be maintained for some time to come, I ought to express our thanks 
for the assistance rendered to us by other supply companies, by which 
we were enabled to supplement our own supply during the excep- 
tional period under review. With regard to this coal expenditure, I 
assure you the Board are fully alive to the absolute importance of effecting 
every possible economy in this direction. It is wholly in view of this neces- 
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sity that our original system of distribution, admirably adapted as it was 
for pioneering work over a very large district like ours, but unsuitable 
after the business has developed and demand has become general, is being 
changed. Thesechanges, coupled with thedecreased workscost which we may 
hope to attain at Willesden, will, the board are confident, ultimately place 
the Company in a position to cope profitably with any requirements which 
may arise. The changes I have indicated, and the completion of our 
works, all point to the necessity of further capital issues. It will be seen 
from the accounts that we have funds in hand sufficient for immediate 
requirements, but it will probably be found necessary to make some 
further issue of capital during the year, and the board, happily now 
unhampered by the special interests of different classes of shareholders, 
will be able to take such measures as will best serve the interests of the 
Company a3 a whole. 

The number of lamps connected during last year 1з a larger one than 
in avy previous year. Thia is mainly accounted for by the reductions 
we have made in our charges ; but, quite apart from this, there is no doubt 
that the use of electric energy is becoming yearly more genera], and more 
a necessity. It is now my pleasing duty to refer, in a few words, to the 
work of our staff during a time of exceptional strain and difficulty ; for, 
with this very large increase of lamp connection, and without the hoped-for 
assistance from Willesden, some of our stations were severely taxed, and 
we ought to acknowledge the skill, care and vigilance of our officers in 
successfully coping with this exceptional state of affairs. Gentlemen, we 
should have preferred to have been in a position to recommend at least a 
similar dividend to that of last year; but as, in addition to the reasons 
which I have given, the board are in agreement with your auditors, that it 
is necessary to build up the nucleus of a strong depreciation and reserve fund, 
they have not felt justified in exceeding their present recommendation. 
They are, however, fully confident in the soundness of the Company's posi- 
tion, and look forward to the time when the ra‘e of dividend paid last year 
will not only be again reached, but exceeded. — In conclusion, I should like 
to say a few words respe.ting the stiff fight which we had in Parliament 
last session to protect our property against the application made by the 
Marylebone Vestry to obtain competitive powers of supply against 
us. I scarcely like, from this position, to criticise too closely the 
unfortunate and mistaken policy which that Vestry has adopted towards 
this Company. While freely admitting that their action was dictated by 
a desire to serve the interests of the ratepayers (of which, however, I may 
mention that we are numbered among the largest), we rejoice that Parlia- 
ment has decided to protect the interests of investora against what wa 
consider to have been a most dangerous attack upon the security of capital. 
I trust that this policy will in future be respected as а precsdent, and I 
shall certainly do my best to uphold it. I now move tbat the report and 
accounts be adopted and that the dividends be declared as set out in the 
report. | 

атга] of the Fleet Lord JOHN HAY, G.C.B., secunded the motion. 

Mr. CONWAY BISHOP said he thought the Company’s accounts com- 
pared rather unfavourably with those of, say, the Westminster Company. 
He had been a shareholder in both for some yeara. The cost of generation 
of electricity last year was 474 per cent. in the Metropolitan Company 
against 24 per cent. in the Westminster Company, while the Metropolitan 
Company’s lamps connected numbered 430,000 against 559,000 in the 
Westminster, the cost of coal in the Metropolitan Company was £45,000 
against £14,000 in the Westminster Company, and this seemed to him a 
large difference. 

Mr. YOUNG said he was a large shareholder in the Company, and in most 
of the London companies which were paying dividends. He also thought 
that the Metropolitan Co.’s accounts compared unfavourably with those of 
the other companies. He thought 5 per cent. a miserable dividend as the 
life of their Company was limited, and they had a comparatively short lease, 
at the expiration of which they would be taken over without any allowance 
for goodwill, and at only the then value of plant. They would, in fact, be 
treated exactly as the Telephone Company was being treated now. Unless 
great care was exercised, the shareholders would be in a serious position at 
the end of their term. 

Mr. JEFFREYS said he was somewhat in-agreement wlth the criticisms 
passed, but he did not think either of the previous speakera had done jus- 
tice to the difficulties with which the Board had had to contend. They 
would shortly be having the Willesden station to assist them, and he under- 
stood that that would enable them to cope with their difficultiee. He 
thought the Directors bad done great things in the past year, and had been 
very successful in defeating the action of the Marylebone Vestry. 

Mr. JOHN NEWTON could not at all agree that the Company was in 
anything like a serious position, as had been argued by some of the 
speakers. A few years ago he bought some shares in the Company at 72, 
he might have sold them since at 22, and they were even now at 17 or 18, 
and he, therefore, thought investors at any rate should be satisfied. He 
desired to support the Board in what they had been doing. He regarded 
the prospects of the Company as excellent. They had debited revenue 
with a large outlay for maintenance of all their works, and he did not see 
why they should continue to put a large sum aside for depreciation. 

Mr. BALDWIN asked for some particulars of an item on the credit side 
of therevenue account relating to the rental of meters, which had decreased 
from £9,575 in 1897 to £4,478 in the present accounts. 

The CHAIRMAN, in reply, assured the several speakers that the 
Directors had listened with great attention to what had been said, 
and were as anxious as the shareholders that the working of the Com- 
pany should be successful. They were constantly endeavouring to 
obtain new business. With regard to the distinctions drawn between 
the Metropolitan and Westminster companies, he would ask Mr. Frank 
Bailey to reply, and that gentleman, who had been longer connected 
with the Company than he had, would explain the reasons why they 
could not work as economically as the Westminster and some other com- 
panies. Owing to severe competition in the Strand district they had been 
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obliged to reduce their charges in many ways, entailing a serious loss to 
them in respect to the payment of dividend ; in fact, the loss on the sale 
of current and meter rentals came toa dividend of about 24 per cent., and 
they had lost by the extra expenditure of coal a dividend of 4 per cent. If 
Шеге changes and charges had not had to have been made the Directors 
would have been able to pay this year a dividend of 8 per cent. The 
Directors did not regard 5 per cent. as a splendid dividend, and hoped to 
present next year as good a record as in previous years. They looked for- 
ward with hope to the assistance of the Willesden station. The amount of 
bad debte actually written off last year amounted to £2,100, a very large 
sum, which they were taking every step to reduce. 

Mr. FRANK BAILEY said the Company originally started with very 
ambitious aime. They had a district of 44 square miles, whereas the 
Westminster Company started with only 2 square miles. At that time, 
too, the Directors were very anxious to adopt not only the best system 
for ultimate use, but that which would cost the least capital outlay. Of 
courae, theirs was not quite a commercial undertaking in the ordinary 
sense. They were a company with Parliamentary obligations, and they 
had to supply any customer with current who required it in any portion of 
their area of supply. As the shareholders were aware, they started 
with the alternating high-pressure system which was adopted in order 
to secure the possibility and feasibility of pioneering such a large 
district, and they had succeeded he thought satisfactorily in this. They 
could supply any customer who applied for current, but they did this at 
high working cost. The criticisms of the shareholders were based on per- 
centages, a very useful but a rather misleading procedure, unless great care 
was used. The percentages referred to at the meeting were naturally 
based on revenue—unfortunately be meant bearing in mind the percent- 
age—but fortunately in view of the future of the Company. The 
Chairman had pointed out how they had been affected to the 
extent of 3 per cent. in the dividend. When, therefore, they 
debited works costs with such a large decrease of revenue, they 
were doing an injustice to the staff. With regard to the question 
of coal, they, of course, did not use more than they could help, but he 
must again draw their attention to the fact of the system which was 
adopted in connection with this matter. They had had to use the system, 
as it cost the least capital outlay in the firat instance, and, therefore, they 
could not derive the same economical results from a small as from a large 
capital. Had they started with the most economical system their capital 
instead of being £1,000,000, would now have been £2,000,000 or 
£3,000,000. They would in that way have got the same economical 
results, but their returns would have been the same. They had now got 
the Willesden station, and he was perfectly satisfied that they would be 
quite contented in future. 

Sir Eyre M. Shaw, Sir James Pender, Bart., M.P., and Mr. J. Verity 
were re-elected Directors, and the auditors, Messrs. Deloitte, Dever, 
Griffiths and Co., reappointed. 

A vote of thanks to the Chairman, Directora and staff was carried 
unanimously, and, having been acknowledged by the Chairman, the pro- 
ceedings terminated, 


Bournemouth and Poole Electricity Supply Co. 
(Limited). 

The second ordinary general meeting of. this Company was held on 
Monday, March 13, 1899, Mr. AyMor H. SANDERSON (Chairman) presiding. 

The SECRETARY (Mr. H. B. Renwick) having read the notice calling 
the meeting, 

The CHAIRMAN said : Gentlemen, this is the first annual meeting of the 
Company, and your Directors have great pleasure in submitting to you the 
report and statement of accounts for the year ended December 3lst last. 
This pleasure is much enhanced by the fact that they are able to show 
results even better than those anticipated by the prospectus which was 
issued by this Company in December of 1897. Before proceeding to refer 
to some of the items in the account, it is my duty to mention the retire- 
ment of Lord Rathmore, our late Chairman, and to express to you the great 
regret that the Directors and I myself feel, that his lordship has found it 
necessary, in consequence of the many calls upon his attention, to retire 
from this board. From the balance-sheet you will see that our assets are 
represented by investments of £4,000 in 2$ per cent. consolidated Govern- 
ment stock, by £51,108 in shares of the Bournemouth and District Electric 
Supply Company, and loans on security to that company amounting to 
£65,891. In all, the amount invested by this Company is £119,000. The 
premiums on the first issue of shares have been applied towards writing 
off the preliminary expenses, and the remaining balance of £18 has been 
written off out of the revenue of the past year. The only expenditure 
made by the Company on capital account during the year has been the 
expense of applying to the Board of Trade for a provisional order for the 
districts of Christchurch, Pokesdown, and neighbourhood. These include 
а rapidly-increasing area which will, if we are successful in our application, 
form а most valuable asset of the Company. The only other item I bave to 
refer (о on this side of the account is sundry debtors £4,431, which consists 
mainly of interest, &c , due on December 31st to this Company from the 
Bournemouth and District Electric Supply Co., but that has since been con- 
siderably reduced. On the other side of the account you will see what are 
the liabilities of the Company. I should mention that our authorised 
capital is £150,000. That consists of 6,000 Four and a-Half per Cent. 
Preference shares of £10 each, and 6,000 Ordinary shares of £10 each, 
making together £120,000, and we have a balance of shares atill unissued, 
amounting to £30,000. I will turn to the reven'"e account, by which you 
will see that the total receipts for the year have been £6,103, and that, 
after deducting our expenses of about £91, we have carried the balance 
amounting to £6,013 to the net revenue account. We have paid an 
interim dividend on the Preference shares at the rate of 44 per cent. per 
annum up to June 50, 1898, amounting to £1,240 ; and we have also paid 


a final dividend on those shares to December 5186 last, which leaves а 
balance of 43, 469 available for distribution now. Out of this amount 
your Directors recommend that a dividend at the rate of 4 per cent. on 
the Ordinary shares, less income tax, be now declared, which will absorb 
£2,262, and leave £1,206 to be carried forward to the next account. Well, 
now, gentlemen, I have very little to add except to point out to you that, 
in the opinion of your Directors, we possess a very valuable property 
indeed in holding, as we do at the present time, the whole of the capital 
of the Bournemouth and District Electric Supply Co. The progress of 
that Company is evidenced in tbe fact that during the past year there 
has been connected the equivalent of 8,752 8 c.p. lamps, as compared with 
the equivalent of 3,482 during 1897. You will observe that these are 
record figures in the history of the Company, and although it is perhaps 
ico much to hope that we shall continue to make the same rate of progre’s 
every year—still, we have very great faith that we hav^ a most valuable 
&nd increasing property in the Bournemouth and district undertaking. 
I must just call attention to the fact that there is an application before 
the Board of Trade for the transfer of the undertaking now held by the 
Bournemouth and District Company to this Company, and as we now hold, 
as I have previously said, the whole of the shares in that Company, there 
would appear to be no reason whatever why any opposition should 
be offered to that transfer. We have, therefore, every reason to think 
that the Board of Trade will grant our application, and that when this 
transfer has been effected it will considerably decrease the amount of our 
administrative expenses. I do not think, gentlemen, that I have anything 
to add to what I have told you, but I shall be very pleased to answer any 
questions which may be asked on the subject of the report and accounts. 
I now move the adoption of the report and accounts. | 

Mr. J. ATKINSON HOSKER, in seconding the motion, congratulated 
the shareliolders upon the progress made during the past year and upon the 
rosy prospects of the Company. Не wished to say that the shareholders 
were to be congratulated upon the valuable officers that they had. They 
had a secretary, Mr. H. B. Renwick, and a staff, whose hearts and souls 
were most thoroughly in their work, and he felt certain that, much aa they 
could congratulate themselves upon the past year's working, they would, 
as years rolled by, have to congratulate themselves still more ia the future. 

Mr. ORDISH mentioned that a certain amount of publicity had been 
given to the action of the Bournemouth Corporation in seeking to obtain 
a Provisional Order, and he should like to know whether this Company 
would be affected, in any way, by what that public body proposed to do. 

The CHAIRMAN: We have given this subject full consideration, and I 
may say that we have not the slightest fear with regard to the result of 
that application to the Board of Trade. 

The resolution was then carried unanimously, 

The payment of the interim dividend on the Preference shares, at the 
rate of 44 per cent., was confirmed, and a dividend on the Ordinary shares 
at the rate of 4 per cent. for the year was declared. 

The retiring Directors, Mr. J. A. Hosker and Mr. Е. W. Reynolds, were 
re-elected, and the auditor, Mr. R. H. Marsh, was re-appointed. The 
Directors’ remuneration for the 12 months ended December 31 last was fixed 
at £500, with a similar amount for the year 1899, but in the event of the 
Company taking over, during the year, the undertaking of the Bourne- 
mouth and District Co. the amonnt is to be increased to £500. 

A vote of thanks to the Chairman, Directora, secretary and staff was 
unanimously accorded, and the proceedings terminated. 


Dover Electricity Supply Co. (Limited). 


The fifth ordinary general meeting of this Company was held at Dover 
on Wednesday. In moving the adoption of the report and accounts, the 
Chairman (Sir Wiliam H. Crundall) said that they showed à material 
improvement in the Company's position. He reminded the shareholders 
that five or six years ago it was mooted that the municipal authorities 
should take up the supply of electric current in the town, he then holding 
tke office of Mayor. Не could not perauade some of his colleagues to do 
this, but was determined that the town should have the benefit of 
electricity supply. It therefore became his duty to cast about 
for the means of finding capital for the new enterprise. Through 
the Brush Company and the County of London and Brush Provincial 
Co. capital had been found, and the handsome and substantial building in 
which they were at present had been erected and equipped with all the 
necessary plant, mains, &c.. At Eastbourne tbe Corporation had just 
agreed to take over the electric undertaking at something like 160 per cent. 
above the capital outlay, and knowing Eastbourne, he thought he might 
say that the Dover station was a better one, and that they had got а very - 
valuable property, capable of enormous development. No doubt they would 
have heard that there had lately been a movement iu Dover to take over 
their concern, but it seemed to him that the Company could have no desire 
for negotiations—at any rate, on the present basis of its earning power. 
For 1898 a 24 per cent. dividend would have been able to have been 
paid on the whole capital employed, but for the fact that & con- 
siderable amount had had to be paid for interest on advances. These 
advances would now be paid off, the whole of the share capital having 
been issued, and a premium ав high as £1 per share had been obtained on 
some shares dealt in. Не hoped that they would earn and distribute а 
considerably larger percentage ia respect of the present year. There wai 
practically no limit to the amount which they could pay in dividends, and 
he hoped that it would not be long before they were paying, say, 124 per 
cent., which they could do without reducing their present rate for current. 
He might remind the shareholders that any sale on the part of the Com- 
pany for the next 12 yeara would be entirely a matter of negotiation, aud 
even then, though compulsory, the undertaking would have to be 
bought as a going concern. The progress of the Company had been 
exceptionally good ; a loss of £950 on the first nine months’ working 
in 1895 was reduced in 1896 to a loss of £450; in 1897 the profit was 
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£1,100, and in 1898, as they would see, the profit had risen to £2,200. 
The Corporation, if they desired to take over the concern, would have to 
pay a very heavy premium. The further capital expenditure in 1898 had 
been for the purpose of meeting the increased demand, and he hoped 
that still further calls for expenditure of capital would be necessitated 
for the same reason. The lamp connections at the end of the year had 
been approximately 12,500. The plant capacity had been raised in 1898, 
so that it would deal with about 26,0C0 lamps connected. A contract had 
been entered into for the eupply of light, and probably a certain amount 
of power to the contractors for the National Harbour. In addition to this 
the applications for ordinary lights bad been 50 per cent. more than those 
received in the corresponding period of last year. He desired to thank 
the staff for their services, The report was then adopted, and the retiring 
Directors were re-elected. 


British Electric Traction Co. (Limited). 


The report of the directors of this company for the year to Dec. 31 last, 
just issued, is as follows :— 

Capital Account. —During the year the directors have issued 10,000 Six 
per Cent. Cumulative Preference shares of £10 each at £12. 10s. per share, 
and £100,000 debenture stock at £116 per cent. The whole of the 
premiums (after deducting expenses), amounting to £29,135. 15s. 8d., have 
been placed to reserve, invested in Consola. Since the closing of the b oks 
further issues have been made of 20,000 Preference shares and £100,000 
debenture stock. The proceeds of these issues will be brought into the 
next account. The subscribed share snd debenture capital is now 
£300,000 in Ordinary shares of £10 each, £300,000 in Six per Cent. 
Cumulative Preference shares of £10 each, and £200,000 Five per Cent. 
Perpetual Debenture stock—total, £800,000. 'The whole of the present 
authorised share capital having been subscribed, the directors recommend 
that powers be taken to increase the nominal capital by the creation of 
C0,000 shares of £10 each ; and notice is given of an extraordinary meeting 
to consider and pass the necessary resolutions. 

Profit and Loss Account.—The gross profits, including £9,804. 9s. 6d. 
brought forward (but without taking into account the premiums of 
£29,135. 15s. 8d.), amount to £77,999. 14s. 7d., and, after deducting the 
expenses chargeable to revenue, the expenses incurred in connection with 
echemes not proceeded with and written off, and interest on debenture 
stock, there remains а net profit of £67,778. 13e., which the directors 
propose should be applied in writing off the remaining portion of pre- 
liminary expenses (£5,879. 1s. 8d.), reduction of goodwill account by 
£5,000, interim dividend at the rate of 6 per cent. per annum on 
Preference shares to Aug. 15, 1898 (£1,195. 16s. 8d.), dividend at the rate 
of 6 per cent. per annum on Preference shares, due Feb. 15, 1899, accrued 
to Dec. 31, 1898 (£2,252. 1s.), dividend at the rate of 6 per cent. on the 
Ordinary shares for the year (£18,000), and to carry forward £355,451. 13s. 8d. 
Contracts and Undertakings.—Arrangements have been made for the 
adoption of electric traction in various localities. In some cases agree- 
ments have been entered into for the purchase or leasing of existing 
tramway undertakings, while in others parliamentary powers or ordera 
under the Light Railways Act have been secured or applied for. Some of 
these arrangements have been made in co-operation with other parties. 
The total amount expended on works, and in negotiations and promotions 
(after deducting costs of undertakings which have been sold or transferred, 
and after writing off expenses incurred in respect of schemes or contracts 
not proceeded with) is £157,730. 17s. 7d. 

Investments.—The company holds shares and debentures (which cost 
£420,731. 2s. 11d.) in a large number of existing tramway and analagous 
companies, and in some instances the majority of shares, with a view to the 
further development of the company’s business and the adoption of electric 
traction. (Particulars of most of these associated companies are given in 
an appendix to the report.) An income of £11,853. 15s. 10d. has been 
derived from investments, tut a large proportion of the amount appearing 
under this head was not so employed until the latter part of the year. 

Annnal Meetings and Accounts, — In order to include the results of the 
working and the accounts of the associated companies, which are generally 
made up to Dec. 31, in the annual report and accounts of the company, the 
directors propose that in future the accounts of the company should be 
made up to March 31 in each year. 


Direct Spanish Telegraph Co. (Limited). 


The report of the directora of this Company for the year ended Dec. 51 
last states that the accounts show, after providing for intereat on, and 
redemption of, Debentures, a balance to credit of revenue of £11,843. 
188. 9d. After adding the usual £5,000 to reserve, the directors recom- 
mend the declaration of dividends for 1898 of 10 per cent. on the Pre- 
ference and 4 per cent. (free of tax) on the Ordinary shares, absorbing 
£5,486. 4s. Half this amount was distributed on Oct. 1 last, as an interim 
dividend in respect of the half-year to June 30. "The balance of £1,557. 
14s. 94. is transferred to contingencies account. 

The traffic receipts show an increase of £3,812. 153. 5d., compared with 
1897. The ordinary working expenses were £549. 5s. 8d. in excess of those 
for 1897. 

On May 21 a fault was discovered in the Bilbao cable at about 13 knots 
from Bilbao. Although this fault did not interfere with the communication 
it was thought prudent to remove it, and this was effectually done on 
June 23. On July 8, the Bilbao cable broke at a distance of 199 knots 
from Falmouth, and was repaired on July 14. In both cases the repairs 
were promptly executed by cable ships of the Eastern Telegraph Co. The 
cost of these repaira, viz., £2,117. lls. 3d., is charged to revenue. The 
cost of fitting extended premises in Gracechurch-street, London, for the 
Company's purposes (£961. 5e. 3d) is also charged to revenue. 


| year. 


South London Electric Supply Corporation (Limited). 


In the second annual report of the directors of this Company it is 
announced that good progress has been made in developing the Coporation's 
undertaking. The buildings, including dust destructor, are nearly com- 
pleted. 'The boilers are in position, and steam pipes, electrical plant, 
storage batteries, engines and steam alternators sbould be delivered in a 
few weeks. Permanent offices have been erected at the works, and the 
temporary offices will be vacated on 25th inst. 

After thoroughly investigating the probabilities of finding water, the 
directors decided upon sinking an artesian well at the Corporation’s site. 
The result has proved most satisfactory, the engineers reporting a test 
showing that at least 5,000 gallons of excellent water per hour can be 
depended upon. The total cost of boring and equipping the well will 
amount to less than £1,000. A considerable annual expenditure for water 
willbe saved, The length of roadway in which mains have been laid now 
reaches 22 miles, making about 68 miles of ways, into which upwards of 
57 miles of cable have been drawn. 

The Corporation has been able to supply electricity to a large number 
of lamps, pending the construction of the generating station, by connect- 
ting the mains to those of the County of London and Brush Provincial 
Co. s. This policy was adopted with the view of forming the nucleus of a 
business, and not in the expectation of earning immediate profit. "When 
the works are opened the lamps of the numerous consumers already con- 
nected will at once provide a load for the macbines, there being at thia date 
on circuit the equivalent of upwards of 15,000 8 c.p. lamps, with appli- 
cations in hand for a further 2,500. | 

The undertaking being in its constructional stage, the accounts are not 
yet drawn up in Board of Trade form, but а revenue account accompanies 
се report, the balance of which has been carried into the general balance- 
sheet. 


Richmond (Surrey) Electric Light and Power Co. 
(Limited). 

The report of the directors for the year to Dec. 51 last states that the 
capital expenditure during the year was £6,452. 12s. 3d., chiefly upon 
machinery and mains, making a total of £51,246. 4s. The balance to 
credit of net revenue, including amount brought forward, and after pay- 
ment of interest charges, &c., is £1,340. 12s. 4d. The directora recommend 
& dividend on the Ordinary shares at the rate of 4 per cent. (less tax), 
leaving £129. дв. 10d. to be carried forward. 

The equivalent of 12,552 8 c.p. lamps were connected to the mains at 
Dec. 31st, an increase equivalent to 2,840 8 c.p. lamps connected for the 
year. Inorderto meet the increasing demand for current additional plant 
has been installed, and further additions will be made during the present 
Considerable extensions have been made to the mains, and further 
extensions are in contemplation. 


BRITISH ELECTRIC TRACTION СО. (LIMITED).—The directors’ report 
for the year ended Dec. 51 states that they have issued 10,000 £10 Six 
per Cent. Cumulative Preference shares at £12. 10s. per share and £100,000 
debenture stock at 116 per cent. The whole of the premiums (amounting 
to £29,155) have been placed to reserve. Since the closing of the books 
further issues have been made of 20,000 Preference shares and £100,000 
debenture stock, and the proceeds of these issues will be brought into the 
next account. The subscribed capital is now £300,000, in Ordinary shares 
of £10 each, £300,000 in Six per Cent. Cumulative Preference shares of 
£10 each, £200,000 Five per Cent. Perpetual Debenture stock —total, 
£800,000. The whole of the present authorised share capital of the company 
having been subecribed, the directors recominend that powers be taken to 
increase the nominal capital by the creation of 60,000 £10 shares. The 
gross profits (including £9,804 brought forward), but without taking into 
account the premiums, amount to £77,999, and, after deducting debenture 
charges, &c., there remains a net profit of £67,778. It is proposed 
to write off the remaining preliminary expenses £5,879, reduction 
of goodwill account £5,000, dividend on Preference shares and a 
dividend at the rate of 6 per cent. on the Ordinary shares for the year, 
carrying forward £35,451. Arrangements have been made for the adop- 
tion of electric traction in various localities. In some cases agreements 
have been entered into for the purchase or leasing of existing tramway 
undertakings, while in others parliamentary powers or orders under the 
Light Railways Act have been secured or applied for. The total amount 
expended on works and in negotiations and promotions (after deducting 
the costs of undertakings which have been sold or transferred, and after 
writing off expenses incurred in respect of schemes or contracts not pro- 
ceeded with) is £157,730. The company Lolds shares and debentures, 
which cost £420,751, in a large number of existing tramway and similar 
companies, and in some instances the majority of shares, with a view to 
the further development of the company's business and the adoption of 
electric traction. An income of £11,853 has been derived from investmente. 


BRITISH INSULATED WIRE CO. (LIMITED).—The third ordinary 
general meeting of the shareholders of this company was held at the works, 
Prescot, on Wednesday, Mr. W. Marriner Brigg (chairman of the company) 
presiding. Mr. E. Tracey, the secretary, having read the notice convening 
the meeting, the Chairman moved the adoption of the report and accounts, 
and congratulated the shareholders on the substantial progress which the 
company had made. Orders continued to come in very satisfactorily, and 
they were now in the position that in the middle of the third month of the 
year they had sufficient orders in hand to occupy their works for the 
whole year provided their total output did not exceed that of the 
past year, though that was not at all likely. They had every 
reason to look forward to a still more successful future. They 
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had found it desirable to go in for a still further extension of their 
works and that extension was already commenced. They had also arranged 
fur а quotation of the company’s shares on the London and Manchester 
Stock Exchanges. They had from time to time written off considerable 
amounts (aggregating some £70,000) against depreciation, and in every 
way the company was in an excellent position. The motion was unani- 
mously carried, and a further dividend of 10 per cent. on the Ordinary 
shares (making 15 per cent. for the year) was declared. The retiring 
directors (Messrs, J. E. Peareon and Thoe. Snape) were re-elected and the 
usual vote of thanks to the chairman terminated the proceedings. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS СО, (LIMITED). 
—The directors’ report to Dec. 31 states that the total receipts in Buenos 
Ayres and London amounted to £57,337, and the expenses to £41,391, 
showing profit on working for 10 months of £15,945. After payment of 
debenture interest (£9,920), &c., there will remain a sum of £5,927 avail- 
able, out of which the payment is recommended of a dividend at the rate of 
6 per cent. per annum upon the amounts paid on the A Preference 
shares. £2,843 will be carried forward. The transfer of the new conces- 
tion was made on June 22, 1898, at which time and up to the end of the 
year a short section, about two miles and a quarter in length, had been 
worked electrically. This section showed а loes on working to Dec. 31, 
but this was owing to purely exceptional causes, which have since all 
been removed. Amongst them, under the agreement with the original 
conceesionaire, the company had to take over a contract for the 
supply of electric current on onerous conditions. The directors have 
now entered into a new contract for the supply of current for five years 
from Jan. 1, 1899, on favourable t:rms. In December last the company 
obtained permission from the Buenos Ayres municipality to lay down at 
onze ils own double independent track over the whole of the length of the 
new Belgrano electric lines, an important section of which, connecting 
Government House (Plaza Mayo) with Palermo Park, has recently been 
opened with satisfactory resulta. The company has obtained a concession 
for a new line, about 14 miles in length, along Calle Cañitas, forming an 
alternative and more direct route to Belgrano. 


ISLE OF MAN TRAMWAYB AND ELECTRIC POWER OO. (LIMITED).— 
The directors report that the amount available for dividend is £11,506, 
and the payment is recommended of a dividend of 6 per cent. on the 
Preference and Ordinary shares, which will absorb £9,900. £1,000 goes to 
reserve. The company has acquired valuable water rights, which will be 
used for generating electricity and other purposes. An expert has reported 
that 500 H.P. can be constantly obtained for eight months of the year, and 
the directors were further advised that by utilising this power they would 
be able to generate and accumulate sufficient electricity to work electric 
and cable systems and do whatever lighting may be required. This would 
effect a considerable saving, as the steam plant would be shut down for 
eight months in the year. On the Laxey апі Ramsey section there was a 
profit of £72. 


LIVERPOOL DISTRICT LIGHTING CO. LIMITED.—The directors’ report 
for 1898 states that the plant at the Waterloo generating station has been 
working up to its full output, and it will be necessary to increase the 
capacity of this station before next winter. The number of lights supplied 
at the beginning of the year was about 450 ; at Dec. 31 last the equivalent 
of 2,059 16 c.p. lamps were connected, and ordera have been received for 
over 600 more. The permanent plant at the Gateacre station was connected 
up at the beginning of the year. The number of lights at the beginning of 
the year was about 200 which was increased at Dec. 31 to about 1,050. 
Several orders are in hand and promised for the Gateacre district. In 
order to meet the necessary expenditure for these additions & further call 
of £1 per share, which will be due on April 12, has been found necessary. 
During the year the company has carried out a fairly successful contracting 
business. A proporlion of the general office expenses has been charged 
against this work, leaving a net profit of £132 from their manufacturing 
and contracting business. In October last the directora decided to reduce 
the price for current, in Waterloo, from 8d. to 6d. per unit, and to 
institute а system of “free” wiring. The number of consumera has 
increased during the year from 15 to 59, and the company have in hand 
orders for arc lamps for Great George's-road, Waterloo. This will be a 
material source of revenue, aud generally the directors have no doubt that 
the balance-sheet for the year 1899 will be a very satisfactory one. Ав ће 
company have only been working 12 months, and most of that time under 
very light load, no provision has been made for depreciation. 


NORTH STAFFORDSHIRE TRAMWAYS CO.—At a meeting held last 
week it was anuouuced that the profits, on the half-year'a working to 
Dec. 31 last (after paying debenture interest and the dividend on the Six 
per Cent. Preference shares), admitted of the payment of a dividend at 
the rate of 3 per cent. per annum on the Ordinary shares, an appropria- 
tion of £1,000 to reserve, and £1,924. 83. 8d. carried forward. Asa result 
of the agree nent for the ва] з of the undertaking of the North Staffordshire 
Company the Potteries Electric Traction Co. have purchased the majority 
of the shares. Mr. Emile Garcke was elected a director of the company, 
vice Mr. W. J. Carcuthers Wain resigned. 


OXFORD ELECTRIC CO. (LIMITED).—The ordinary general meeting was 
held last week. "The report stated that the revenue account for 1898 
showed a profit (including £18. 17s. 5d. from last year) of £4,692. 9a. 1d 
After providiog £1,613. 13s. 81. for debenture and other interest and. 
writing off the balance of the capital issue suspense account (£218. 3s. 10d.) 


and £25. 8з 2d. on account of hire purchase installations, the available , 


balance (£2,835. әз. 5d.) the directors proposed to appropriate as follo xs : 
—£2,500 in payment of a dividend at the rate of 5 per cent. per annum on 


the share cap'tal, and £250 to be added to the reserve and renewal of 
plant account, leaving £85. 3s. 5d. to be carried forward. The capital 
expenditure during the year had b:en provided for by the issue of Deben- 
ture stock. Since the last report the equivalent of 4,564 8 c.p. lamps had 
been coanected to the mains. The incr«ase compared favourably with the 
progress in 1897, aud was partly due to the introduction of the hire 
purchase system of installing the light. Au additional boiler of 200 н.р. 
capacity had been installed at the works, and the distributing mains 
extended in various thoroughfares. The capacity of the high-tension 
mains connecting the generating and sub-stations bad been practically 
doubled during the year, and the efficiency of the system thereby con- 
siderably increased. The control of the distribution of current had been 
trausferred from Broad-street to the generating station at Usney with 
satisfactory results. The report and accounts were adopted. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LIMITED).—An 
extraordinary meeting was held on Friday, Mr. J. Browne Martin 
presiding, to pass resolutions for making alterations in the articles of 
association, so as to bring them into conformity with the require- 
ments of the Committee of the Stock Exchange. The resolutions were 
duly approved. The Chairman said that the business of the company 
was progressing in a satisfactory manner. The first issue of shares was 
nearly doubly subscribed for. There was no intention of issuing the second 
part of the capital immediately. Mr. Ernest Schenk said he had been 
furnished with a statement which showed that their cost of production 
was actually lower than a great many other companies whose production 
of current was greater. All that was said at the last meeting as to their 
business being on the increass had been verified. Since Sept. 30 they 
had—connected and on order—increased their business by about 1,000 


8 c.p. lamps. Several of their old cus*omera had coms back. The board 
had applied for powers to extend their operitions in the city, and they 
had secured 8,000 signatures to a petition in support of their application. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 cent. (since Feb. 2, 1899). Price of 
silver 274d. per oz. (March 16). Consols (22 per cent.) 1104—1104 for 
money, 1104—1108 for account; 2j per cent. 1053 —1054 (March 16), 
Stock Exchange Settling Days: Consols, April 6; Stocks and Shares 
Continuation Days, March 27 and April 11; Ticket Days, March 28 and 
April 12; Pay Days, March 29 and April 13; Mining Share Carry over 
Days, March 25 and April 10. 


ARON ELECTRICITY METER (LIMITED).—The transfer books of the 
6 per cent. Cumulative Preference shares of this company will be closed 
frou March 23 to April 1 inclusive, preparatory to the issue of interim 
dividend warrants. 


BUDAPESTE ALLGEMEINE ELECTRIZITATS8-ACTIENGESELLSCHAP T. — 
The report of this company for the year 1898 states that the undertaking 
has made considerable progress, there being at the end of the year an 
equivalent of 84,793 16 c.p. lamps connected against 73,682 in 1897. 
Various extensions of the mains were made and the profits amounted to 
191,714.07 kroner. After carryiug various sums to reserve aud renewal 
accounts, payment of debenture interest, &c., a dividend of 5 per cent. 
has been declared, against 4 per cent. for the previous year. Much of the 
credit for this satisfactory state of affairs is due to the commercial and 
technical director (Mr. E. de Fodor), who was, after having been technical 
director only for some time, appointed to the former post early in the year. 

CITY AND SOUTH LONDON RAILWAY CO:—Letters of allotment for 
the recent issue of £375,000 Ordinary share capital of this company were 
posted on Wednesday. 

COUNTY OP LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LIMITED).— The transfer books and register of members will be closed 
from the 14th to the 27th inst. inclusive, preparatory to the payment of 
the Preference share dividend. "The directors recommend the payment of 
the dividend on the Six per Cent. Preference shares for the six months 
to Dec. 31, carrying forward £5,774. 

EASTERN TELEGRAPH CO. (LIMITED).—Payment will be made on 
April 14 of dividends, at the rate of 34 per cent. per annum (less tax), on 
the Preference stock of this company for the quarter ending March 31, 
1899, and an interim dividend of 1} per cent. on the Ordinary stock (free 
of tax) in respect of profits for the quarter ended Dec. 31, 1898. The 
transfer books will be closed from April 7 to 14, inclusive. 


Р.Н. ROYCE AND СО. (LIMITED).— During the week this company, which 
has an authorised share capital of £60,500, invited applications for 6,000 
Six per Cent. Cumulative Preference shares of £5 each. | 


GERMAN-ATLANTIC TELEGRAPH CO. (LIMITED), COLOGNE-ON-RHINE. — 
As various inaccurate statements concerning the projected German-Atlantic 
cable have been published, we have been asked to insert the following par- 
ticulars :—“ The firm of Felten and Guilleaume, of Mulheim-on-Rhine, 
some time ago obtained from the German Postal Administration a con- 
cession for establishing direct cable communication from the North German 
coast vid the Azores to the United States of North America. This con- 
cession secures to the undertaking a certain amount of traffic revenue from 
Germany, and also arrangements have been made with American telegraph 
companies whereby American traffic to Germany will be transmitted over 
the new German cable. For the purpose of floating a joint stock company 
with the above mentioned title, with a capital of 20,000,070 marks, to carry 
out this concession and to enter into certain contracts made in connection 
with same, a syndicate, under the leadership of the A. Schaafdhausen'schen 
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Bankverein, of Cologne, has been formed hy the following firms: Felten 
and Guilleaume, Mulheim-on-Rhine, Disconto-Gesellschaft, Dresdner Bank, 
Darmstadter Bank, S. Bleichroder, Born and Busse, of Berlin, Sal. Oppen- 
heim, jr., & Co., and Levy, of Cologne. Within this group arrangements 
have been made to carry out, conjointly by the German-Atlantic Telegraph 
Co. and the firm of Felten and Guilleaume, the erection at Nordenham, on 
the North German seacoist, of a submarine cable factory, for which the 
requisite territory has been taken over (from another German firm who 
had destined it for the same purpose). The new company will be formed 
under the style of * Deutsche See-Kabelwerke Actiengeselechaft,’ with the 
domicile at Cologne, and a capital of 2,000,000 to 3,000,000 marks. This 
company is also said to undertake the laying and repairing of cables aud 
will procure a cable ship for this purpose. Although the floating of the 
above company is assured there are still some formalities to go through 
which, no doubt, will be shortly completed. The whole of the capital for 
the company which bas obtained the conces:ion has been subscribed. 


GESELLSCHAFT FUR ELEKTRISCHE UNTERNEHMUNGEN (BERLIN).— 
A dividend of 10 per cent. for 1898, compared with 84 per cent. for 1897, 
has been declared. 


WILLIAM JAMES GLOVER AND CO. (established 1818) (LIMITED).— 
On another page will be found the abridged prospectus of this company, 
which is formed with a share capital of £100,000 in 5 per cent. Cumulative 
Preference shares and Ordinary shares of £1 each. Applications are now 
invited for 40,000 Preference shares and 10,000 Ordinary shares at par, 
payable 2з, 6d. on application, and 7s. ба. on allotment, the balance by 
instalments of 5s. each at intervals. It will be seen that the company has 
been established over 80 years in connection with wire rope manufacture, 
and the prospectus states that the company will combine three manu- 
factures: wire drawing, rubber and insulating material, and electric 
cables. The old-established works at St. Helens have been secured, and 
particulars regarding these and other properties taken over will be found 
set out. The services of Mr. Heyl-Dia have been secured, and he joins the 
board as managing director. Certificates are set out from Messrs. Banner, 
Spencer and Co., chartered accountants, who have examined the books of 
the old company for some years past, and the works have been valued by 
Messrs. Rushton, Son and Kenyon, of Manchester. The lists open to- 
morrow (Saturday) and close on Wednesday. 


„MOTOR AKTIENGESELLSCHAFT FUR ANGEWANDTE ELEKTRICITAT 
(BADEN).—A dividend of 6 per cent. has been declared for the past year, 
against 5 per cent. iu 1897. 

ROCKHAMPTON (QUSENSLAND) GAS AND COKE CO. (LIMITED).—The 
directors report that for the year 1898 the electrical operations show a 
profit of £236. 2s. The directors are considering the advisability of an 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


extension of plant in both sections (gas and electric lighting) rendered 
necessary by increase of business. An Order in Council under the Electric 
Light and Power Act, 1896, has at length received the sanction of the 
Governor in Council for the full term of 42 years. The company's 
position in connection with the supply of electricity for Rockhampton and 
its suburbs being thus assured, the directors have decided upon issuing 
debentures on the London market. 

STOCK EXCHANGE NOTICBS.— The Stock Exchange committee has 
been asked to appoint a special settling day in 5,539 £6 (fully paid) 
vendors’ Six per Cent. Cumulative Preference shares (Nos. 1 to 5,530), and 
a further issue of 7,500 £5 (fully paid) Six per Cent. Cumulative Prefer- 
ence shares (Nos. 20,001 to 27,500) of the British Insulated Wire Co. 
(Limited), and to allow 24,000 £5 (fully paid) Ordinary shares (Nos. 10,001 
to 54,000) of the New General Traction Co, to be quoted in official list. 

TELEGRAPH MANUFACTURING CO. (LIMITED.)—The Preference share 
transfer books of this company will be closed from the 16th to the 30th 
inst., inclusive. 

WILLANS AND ROBINSON (LIMITED.)—The transfer registers will be 
гонад, prior to the ordinary general meeting, from 15th to 29th inst. 
inclusive. 


No. AGGREGATE. 
Line. Week g Inc. И 
ended 8 or Dec. weeks! Amount. — 
1899 | 2 £ | £ £ 
Birmingham Tramways. Маг. 11 | 3,775 |+ 496 9 37,544 + 2913 
Blackpool Corporation... : i p а И оа М 
Blackpool and Fleetwood) „ 11 | 212 re 10 1,676 к 
Bradford Corporation ... ios ae 885 гез Cu a a 
Bristol Trams & Carriage ,, 10 2,460 + 200) 10 24,800 + 1,401 
City & South London Ry. „ 12 | 1,072 |- 5 11 12179 + 383 
Dover Corporation .. „ 11 147 |+ 47, 49 8,628 is 
DublinUnited(Southern) ,, 10 | 626 |+ 247 10 6,071 + 2,141 
*Glasgow Corporation. , 4 3,217 |+1,262| ... | .. ^ .. 
Liverpool Corporation 
Dingle Route „ 4460 16 8,442 ses 
Prince’s Park Route. „ 4| 317 dus 7 2,081 8 
Liverpool Overhead Rly.| „ 12 1,561 |+ 34 11 14,273 — 551 
“Sheffield Tramways......| , 12 1,254 |+ 550 10 12,032 + 2,551 
South Staffs. Trams | „ 10 588 |+ 55 10; 5934 + 1 
* Partly electrical. 
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NOTES. 


— AD 
TRE report relating to telephone service in foreign countries, 


which have just been laid before Parliament, and a summary 
of which will be found in our columns this week, may be 
studied with profit by everybody interested in the welfare and 
future control of the telephone in this country. One thing 
made clear by a very casual study of the figures now available is, 
that the statistics hitherto quoted have been studiously selected 
for the special purpose of attacking the English system. 
Taking all things into consideration, that system comes out 
very well by comparison with the systems of which we now 
have trustworthy information. The tariffs, varying as they 
do in various countries, and even in the same country, point 
to the conclusion that they are determined by local circum- 
stances, such as the size of area, the character of the place, 
whether commercial or residential; and especially the rate 
of wages and the general cost of installations. 


NowHERE do high profits appear to be made; and 
Amsterdam and Rotterdam, the sole instances of municipal 
management, are not encouraging for similar experiments 
here, if the payment of interest on capital outlay and 
reserves for depreciation are—as they always ought to be 
—taken into account. Nor when the facts are carefully studied 
is the much talked of superiority of Sweden and Norway so 
real as it seems to be. There are at least three systems in 
Stockholm alone; but it is pretty plain that the Government 
are awakening to the desirability of unification; and we can 
hardly suppose that the public is not of the same mind. The 
toll system, pure and simple, seems to find an exponent in 
Switzerland only—a country so different in every respect from 
our own that we entertain some misgivings as to adopting a 
system certain to prove an unmitigated nuisance to the 
business man 


A nowt of indignant protest has been raised against the 
Bill in Parliament of the Baker-street and Waterloo Railway 
Co., renamed the Waterloo, Euston and Paddington Railway 
Co. The Bill provides for the construction of a power station 
and terminal yard in what the opponents admiringly describe 
as “the most picturesque part of Paddington." True, the 
description may puzzle the minds of some as to the exact 
locality referred to; yet, nevertheless, we can appreciate to 
some extent the desire of the residents not to be thus singled 
out, while there are less picturesque” parts that might be 
so favoured. In the early days of railroading many a short- 
sighted borough voted railways a nuisance, and had the 
stations erected as far away as possible. To-day those 
boroughs are in the rear of commerce, in consequence. 
As to the proximity of a steam-driven power station 
to any ‘picturesque part, we have always deprecated 
following this course wherever it is practicable to erect the 
works in a locality less liable to be injured by tall chimneys, 
smoke and machinery. Polyphase transmission renders this 
easy in the case of electrical undertakings of the class to 
which the railway in question belongs; and our advice to the 
company is to stick out for its terminal yard, but to erect its 
power station in a less picturesque part of Paddington," or 


even still further away. 
— — 


 PapnpiNGroN may interest but little the majority of our 
readers, but the application of polyphase currents to railway 
working appeals to a much wider circle. It is a subject 
which was brought prominently forward on Wednesday 
evening last, at the Society of Arts, during the discussion on 
Mr. Pamir Dawson’s paper on electric traction, a reprint of 
which we commence this week. One or two speakers ex- 
presse ti:e view that the success of the Jungfrau and Gorner 
Grat r: Wes pointed to the advisability of adopting polyphase 
working theoughout on electric railways. If that argument 
be advanced, what does the success of the Chicago and the 
Liverpool electric railways point to, since these are much older 
ard much larger systems of railways? Considering that the 
Gorner Grat line was only opened in December, 1897, and 
tru Jungfrau line late last summer, there is considerable 
force in Mr. Dawson’s reply that he adheres to continuous 
current motors because he knows what they can be relied 
upon to do, and can get guarantees, whereas there appears to 
be great difficulty in getting equally good guarantees for 


. ` polyphase motors. 
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Mr. Morpey directed attention to a very practical and 
common sense way out of the difficulty viz., that in large 
traction schemes polyphase generators should be adopted 
for the power station, the power being transformed at 
sub-stations to continuous current. This would pave the 
way for the ultimate adoption of polyphase traction, should 
such be sufficiently perfected, and it would minimise the 
cost of converting from one system to the other. Although 
this has not been the principal object in view, the practice 
recommended by Mr. Morpey has been adopted already on 
several lines, as, for example, at Dublin, and has proved 
quite successful. | | 

— 

Conpuir systems came in for some commendation from 
Mr. Кивовх боотт, who, unintentionally as it subsequently 
appeared, gave some colour to the idea which has been cir- 
culated by a misinformed newspaper press, that the trolley 
system is extensively and rapidly being superseded by the con- 
duit system on American tramways. A greater error never 
gained currency; but inasmuch as a false rumour once started 
is difficult to overtake, we have found it a troublesome task to 
disabuse the minds of local authorities of the idea that they 
ought to oppose the trolley system because it is already being 
supplanted by something better. Much injustice to the claims 
of the trolley system has arisen from the circulation of this 
preposterous notion. Thousands of miles of trolley line are 
working in America with complete success, financially as 
well as from an engineering point of view; and the 
proprietors of these lines would be the first to ridicule the 
suggestion that a conduit system would be in any sense an 
improvement. i 

—— 

UxpovBrEDLY the conduit system, as perfected by long 
experience in Washington, and recently adopted in New 
York, possesses characteristics which, in certain special 
circumstances, make it preferable to the overhead trolley 
system. We are of the opinion, however, that the traction 
system, whether conduit or surface contact or otherwise, has 
yet to be developed which will be found superior to the 


trolley system ‘for the general purpose of town tramways or 


interurban light railways. This being во, it is obviously 
prudent to adopt the trolley system for the present, rather 
than to spend large sums of money in laying down an 
expensive conduit зш that may be rendered obsolete in a 
few years. 
== 

оказав much biology and electrical science may have 
advanced independently during the present decade, a satis- 
factory explanation of the peculiar properties possessed by 
the queer electric fish is still wanting. The mulapterurus of 
the Nile, which was the subject of a lecture by Prof. ботон at 
the Royal Institution last Friday evening, is a most superior 
sort of electrical fish, for, unlike the gymnotus and the torpedo, 
its electric organ does not impede its motion, and even appears, 
according to the lecturer, to whet its intelligence. A com- 
parison of the malapterurus with other fish of a like nature 
has induced Prof. Gorcu to discredit the older theories of the 
method by which these animals generate electricity, and to 
incline to the view that the seat of the electromotive force is 


the nerve centre itself and not the collection of plates” 
hitherto considered to be the electric organ; he does not, 
however, indicate the precise function of these ‘‘ plates.” 
These latter are formed of a modified muscular substance and 
number about two millions. They are separated by an 
albuminous composition and each is connected by a single 
nerve fibre to the nerve centre. The E.M.F. of each of 
these cells, measured, with the help of Mr. G. J. Burcu, by 
means of a capillary electrometer, is about 0:04 or 0-05 volt, 
t.e, of the same order as the E. M. F. generated by the 
contraction ofa muscle. The time lag between the excitation 
of the nerve and the maximum E.M.F., proved to be about 
Toboth of a second, and a single momentary excitation of 
the nerve suffices to generate an oscillatory E.M.F. Prof. 
Сотсн'в hypothesis might possibly be completed and rendered 
more probable by assuming that the collection of plates 
is nothing more or less than a condenser, or rather a series cf 
condensers, charged at will by the fish; and this would 
account both for the time-lag and the oscillatory discharge. 
— | 

Tue capillary electrometer experiments could not, of course, 
be repeated at the lecture, but two live malapteruri, kindly 
lent by the Liverpool Corporation, were on view, and currents 
generated by them were demonstrated audibly and optically ` 
by means of a telephone and a prepared frog-nerve respec- 
tively, although part of the current was necessarily shunted 
through the hand of the intrepid lecturer. After the discourse, 
the audience were invited to test for themselves the shock- 
ing propensities of the animals. In this the fish again 
showed evidence of their intelligence, for when teased by the 
sterner sex fatigue very soon set in, but in response to the 
more delicate touch of the ladies, they were almost invariably 


more accommodating. 
— сы 


Tue Willans engine has been so closely identified with the 
development of electric supply stations in this country that 
more than ordinary interest attaches to the tenth half-yearly 
report of the directors of Messrs. WIILLAxSs and Ковіхвом 
(Limited), which has just been issued, Particulars of the 
report will be found in another column, from which it will 
be seen that the Company is in a very flourishing condition. 
Among many other indications of prosperity we may note that 
the sums reserved out of profits in the five years since the 
Company was formed aggregate £98,852, a figure which 
exceeds the amount paid for the goodwill of the business. 
New works are about to be erected near Chester for the boiler- 
making departments: and, at the Rugby works, the largest 
stock size of Willans engine will probably very shortly be 
increased, the present largest stock віге—1,500 m.».—having 
proved very popular. 


— 

WE have received a copy of the first number of Electrical 
World and Electrical Engineer, our new American contem- 
porary, which has been evolved out of a coalescence of the 
two leading electrical journals in the United States. The 
new publication appears to combine the good qualities of its 
progenitors, and to have eliminated what in them may have 
been of inferior merit. We repeat our good wishes for its 


| success. 
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Cable Interruptions and Repairs.— 
Date of Interruption. Date of Repair. 


Dakar--Bathurst es Feb. 9,1899 Mar. 15, 1899 
Paramaribo—Cayenne ...... Feb. 10,1899 ... — 
Cayenne—Pinheiro ............ Mar. 10,1899 ... — 


New International Telephone Trunk Line. — Telephonie com- 
munication can now be held between Berlin and Arnheim, in 
e The cost of a three minutes’ conversation is three 
marks. 


The Wireless Telegraph to France.—We hear that the 
French station for the cross-channel wireless telegraph trials 
will not be at Boulogne itself, but at Wimereux, a village two 
miles to the west of Boulogne, the English station being at 
South Foreland. The distance between the two stations will 
thus be 80 miles. 


Electrocution.—The electrocution of a female criminal at 
New York on Monday last, has once more directed attention 
forcibly to the unnecessary cruelties attendant upon this 
barbarous method of carrying out the death sentence. Apart 
from the mental torture, due to the elaborate preparations, 
while adjusting: the criminal to the electrical chair, the fact 
that it was considered necessary to maintain the fatal shock 
for 60 seconds should be sufficient to condemn the practice. 
In the latest case, it appears, 8 amperes at 1,760 volts were 
maintained for 4 seconds, followed by 2 amperes at 200 volts ; 
in other words, no less than 18 н.р. was expended upon the 
body of the wretched criminal. 


Obituary.— We regret to announce the death, in Schenec- 
tady, of Mr. John Kruesi, the chief mechanical engineer of 
the General Electric Co. of America. Mr. Kruesi was born in 
Spercher, Switzerland, in 1848, and remained in his own coun- 
try until 1867, when he proceeded to Paris. On the outbreak 
of the Franco-Prussian war he came over to London and went 
thence to the United States. 
latter country he was engaged by Mr. T. A. Edison. He was 
associated with the great inventor in evolving the tinfoil phono- 
graph, and in the early electric lighting work in New York 
City. When the Edison Machine Works were formed Mr. 
Kruesi was appointed assistant general manager, and when 
they were moved to Schenectady he was mainly responsible 
for the design and erection of the works there. Mr. Kruesi 
ae from an attack of influenza after only three or four days’ 
illness. 


Telephone Rates in New York.—A bill for the regulation of 
telephone charges in the State of New York, drawn up by the 
committee appointed for that purpose by the New York Board of 
Trade and Transportation, was recently introduced simul- 
taneously in the Senate and the Assembly. The bill provides 
that the telephone rates in cities of 1,000,000 inhabitants and over 
shall not exceed $125 a year ; in cities of 500,000 to 1,000,000 
not to exceed $85; in those of 100,000 to 500,000 not to 
exceed $48; those of 20,000 to 100,000 not to exceed $86; 
from 8,000 to 20,000 not over $30, and in all places having 
less than 8,000 inhabitants not to exceed $27 a year. The 
charge for local messages at public or pay stations is fixed 
not to exceed 10c. for the first five minutes, and 5c. for each 
additional five minutes. The provision is made, however, 
that the annual rates named in the bill may be raised if it 
shall be made to appear to the satisfaction of the State officers 
in charge of the matter that the telephone company is not 
making, in addition to the amount paid for interest on bonded 
indebtedness, a net profit of 10 per cent. upon all cash capital. 
The rate may, however, be lowered if it appear that the 
company is making a profit of more than 10 per cent. 


Cape to Cairo Telegraph Scheme.—Her von Biilow, the 
German Foreign Secretary, made the following statement in 
the Reichstag, on Tuesday last, concerning Mr. Cecil Rhodes’s 
scheme for а trans-African Cape to Cairo telegraph :— 


With regard to the negotiations which have been conducted here during 
the last few days between those German departments of State which are 
concerned and Mr. Cecil Rhodes, I cannot yet give all the details, and I must 
also take into account the fact that these negotiations are still pending ; but 
I should like to give such information as I can without prejudicing the in- 
terests involved. An agreement has been effected between the Trans- African 
Telegraph Co. and the German Government concerning the construction 
of a line of telegraph from South to North through German East African 
territory in connection with the existing South African line. When this 


— — 


Shortly after his arrival in the 


agreement will be published, and when it will come into force, depends 
upon the future progress of other negotiations. I can already say, how- 
ever, that by the terms of this agreement our rights and our interests are 
safeguarded in every respect. The Trans-African Telegraph Co. receives 
permission to construct the line in question across German territory at its 
own cast. The work wust be completed within five years at the outside, 
and all officials and workmen of the Company will be subject during their 
stay in our territory to German law, and must obey the orders of the 
German Governor. The Company is under an obligation to erect at its 
own expense a further line joining the two stations, in Rhodesia on the one 
side and in British East Africa on the other, which are nearest to the 
German frontiers. This line will be destined for the telegraphic service of 
German East Africa, and will be the property of the German Government. 
The cost of maintaining this line will be borne by the German Government, 
which has the right to construct additional lines at its own cost. These 
telegraph lines belonging to the German Government will be maiutained 
at the Company’s expense. The Government reserves to itself the 
exclusive right of establishing. and working telegraph stations in its 
territory, and at the end of 40 years it may take possession of the lines 
without payment. 

Annual Dinner of the Northern Society of Electrical Engineers. 
At the sixth annual dinner of this Society which was held 
in Manchester, Mr. Ferranti, the new President, responding 
to the toast of the evening, which was proposed by Mr. Henry 
Edmunds, referred to the progress of the electrical industry 
in this country within recent years. The fact that towns 
are well supplied with gas had, he said, been against the 
general introduction of public electric lighting in the past; 
but we could now congratulate ourselves that we were in a 
satisfactory condition of forwardness instead of being behind 
other nations. In electric traction, however, it was not 
because we had been too well served that we had not 
сопе ahead, but because legislation had deterred people 
from investing in such undertakings. One of the most 
serious things that affected the industry was the great dis- 
advantage that sprang from the evils of socialism, and muni- 
cipalities were more and more supplying ratepayers with 
everything they desired. In electric lighting work they 
claimed to be successful, but how was it possible to fail with 
such an excellent business when it was a monopoly? Muni- 
cipal trading in its worst form was the next step, for the 
municipalities were now proposing to sell, not merely gas, 
water and electricity, but to manufacture the articles essential 
to such undertakings. He was glad there was a strong feeling 
against that most pernicious form of socialism. Another very 
objectionable feature of municipal action was the practice of 
inserting special labour clauses in contracts to regulate the 
hours of labour, the rate of charges, and the methods in which 
masters should deal with their men and conduct their busi- 
ness generally. By heeding the demands of the trades unions 
the municipal representatives were simply buying votes by the 
use of public money. How were English manufacturers to 
compete with foreign countries if they were subject to such 
conditions ? We were free traders, but we ought to have free 
trade in our own country, and engineers should not be fettered 
and forced to raise artificially the price of the work they 
performed. Mr. Ferranti’s speech was received with great 


enthusiasm. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, March 24th. 
PHYSICAL SOCIETY. 

5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
Н.е. Papers to be read: (1) “On the Criterion for the 
во Пак ту Discharge of a Condenser,” by Dr. Barton and Prof. 
Morton; (2) “The Minor Variations of the Clark Cell,“ by 
А. P. Trotter. 


ROYAL INSTITUTION. 
9 pn. V.vening Discourse: Transparency and Opacity,” 
Right Hon. Lord Rayleigh, F.R.S. 
SATURDAY, March 25th. 
INSTITUTION OF JUNIOR ENGINEERS. 
w. Visit to the Testing Station of the British Fire Prevention 
:*vamittee at Hanover Gate, Regent’s Park, London. 
Norte East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
~ p.m. General Meeting of the Graduate Section in the Institution 
Lecture Hall, 4, St. Nicholas-buildings West, Newcastle-on-Tyne. 
Puper to be read: “The Application of Electricity to Coal 
Mining,” by Т. Duckitt. 
TUESDAY, March 28th. 
INSTITUTION OF CIVIL ENGINEERS. 
S p.m. Ordinary Meeting. Paper to be submitted for discussion! 
“ Alloys of Iron and Nickel, by R. A. Hadfield. 


by the 


$c 
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THE TELEPHONE SERYICE IN FOREIGN COUNTRIES. 


A parliamentary paper“ just issued, containing Reports 
respecting the Telephone Service in various Foreign Countries," 
is most interesting and opportune at the present juncture 
when the Government are contemplating important changes 
in the Telephone organisation of this country. These reports 
originated with a request made to the Foreign Office by 
Mr. A. D. Provand, M.P. for Blackfriars, Glasgow, that 
information should be obtained by British Consuls in the 
various cities of Europe and the United States under headings 
categorically enumerated in a memorandum dated December 
20, 1897. The questions, 28 in number, may be summarised 
as follows: Those relating to population and size of area; 
nature of concession whether private, State or municipal ; 
its powers and rights of wayleaves; numbers of subscribers ; 
tariffs and hours of service; wages of workmen and operators, 
with their hours of attendance. To these were added questions 
as to the composition of the wires, the character of the 
circuits; and where the plant, including apparatus, was 
manufactured, It was also desired that copies of accounts 
should be obtained with details of capital expended, and profits 
or dividends earned ; but we may state at once that the answers 
on these points are either not forthcoming, or in the majority 
of cases, too ambiguous to be of any value. Тһе same may 
be said of answers to question (18)—“ Quality of service, and 
whether the subscribers are generally satisfied " ?—which 
when answered at all, being with one exception in the 
affirmative, is suggestive of diplomacy rather than judicial 
accuracy. The exception confirms this impression, the 
Consul at Ghent reporting that the public are satisfied with 
the working, but complain that 200fr. per subscription is 
too high." As to what we should call the general efficiency 
of the service the reports are silent—a fact the more remark- 
able seeing that a large proportion of the circuits are single 
wired, and some of them worked entirely by private companies 
on business principles. As regards the wires the uniform 
answer is silicum or phospher bronze; single as a rule for 
overhead, double and of copper for underground. The plant 
and appliances appear to have been obtained mostly from 
Stockholm and Germany ; England which had a good share in 
the manufacture at one time being now, we are told, shut out 
of the market. Answers to the other and more important 
questions will appear as we examine the reports in detail. 

The ground covered by these consular Papers embraces 
all the industrial countries of the Continent, and furnishes 
detiiled information as to the chief cities of Austria-Hungary, 
Bavaria, Germany, Italy, the Netherlands, Belgium, Sweden 
and Norway, and of Switzerland. Of the French telephone 
service no useful particulars were obtainable ; and from Russia 
only one example is furnished, that of Helsingfors. From 
the United States also only one report has been received, 
which, however, is a very striking document 1n several respects, 
emanating as it does from the Telephone Company of New 
York, and disclosing a condition of affairs in marked contrast 
with what is reported from the cities of Europe. This being 
80 it will be convenient to speak of it at the outset, although 
the report comes last in the series, and is very brief. 

The New York Telephone Co. is the lineal successor of the 
Bell Telephone Co., which commenced operations in 1878, 
and was absorbed by the Metropolitan Co. in 1880, being 
in turn absorbed by the present Company about three years 
ago. The area covered is about 624 square miles, with a popu- 
lation of 1,500,000. The Company is organised under the State 
law, enjoying many privileges as regards wayleaves, &c., and 
possesses а practical monopoly, but without exclusive rights. 
Consul-General Sanderson, in his memorandum accompanying 
the inclosure, speaks of the satisfactory nature” of the existing 
service, but also of the efforts made to compel the Company to 
reduce its charges. He says nothing, however, of municipal 
corruption defeating these efforts, as suggested by Mr. 
Provand in our columns last week; nor do we see how the 
municipalities of this country would escape similar insinua- 


have the same motive for protecting themselves against 
outside competition. The published tariff of the Company 1з 
given as follows :— 


90 dollars for 600 messages, вау ............................... . £18 
120 „ 1,000 „ у WU АЙЕЛИН АЛЕКЕ 2А 
145 „ 1,500  ,, m "———— 29 


In the report itself the charges are said “ ёо vary from 
£15. 10s. to £49 10s. per annum, regulated by the amount of 
service rendered." The company, up to July 1, 1896, paid 
no dividend, the profits being devoted to extending and 
improving, their property ; since that time they have paid divi- 
dends at the rate of 6 per cent. per annum." It is not stated 
how long these charges have prevailed, or whether they have 
changed for better or worse; but it is a notable fact that 
since 1895 the subscribers have increased at the rate of three 
to four thousand each year, whereas for the preceding five or 
six years the numbers increased very slowly. The figures 
from 1890 are given below :— 


July 1, 1899............... 8,294 | July 1, 1895 ............ 10,396 

„ — 1891............... 8,527 „ 1896 ............ 13,337 

„ 1892 8,7 „ 16,780 

„ 1895............... 9,015 | Dec. 1, 1897 ............ 20,937 
1894............... 9,91 


We give also in full the statement of the Company as to the 
wages paid to their workmen and operators. It will be seen 
further on that these rates are double and even treble those paid 
in many European countries to the same class of employés :— 

“The wages paid to workmen range from $9 (about 37s.) to $28 (about 
£5. 15s.) per week. As a rule they are not required to work on holidays 
or Sundays, but they must report for duty, and if their services are 
required they are paid overtime, generally at the rate of about one and 
a-half. When ill they receive their wages for what is considered a reason- 
atle time depending on the nature of the case, and the Company maintain 
a policy of insurance to cover the employer’s liability in cases of accident 
or death. In cases where the employer cannot properly be held liable it 
is the rule, rather than the exception, to grant some com tion. The 
wages paid to work women range from $3 (about 128. Ad.) to $17 (about 
£3. 10s.) a week.” 

Turning now to the Continent of Europe, Italy is the 
principal country at all resembling New York, if we may 
judge from the reports on the service in the cities of Rome 
and Florence. Both places are served by private companies, 
which are the survivors of other companies now defunct or 
amalgamated, and which hold concessions from the Italian 
Government for 25 years, commencing on January 1, 1893. 
These concessions are, however, subject to cancellation after 
12 years on payment, as compensation, of a sum equal to the 
average net profit of the three preceding years, multiplied by 
the number of years which each concession has still to run. 
If undisturbed for the full 26 years, the plant, lines and offices 
become the property of the State. A tax of 10 per cent. is 
imposed on the gross profits of each concession, free com- 
munication with postal and telegraph offices, and a reduction 
of 50 per cent. in favour of all Goyernment, provincial 
or municipal offices. On the other hand, the companies 
possess almost arbitrary powers in respect of wayleaves. In 
Rome and vicinity the concession covers an area including 
& population of about 500,000. The subscription is 168 
lire (£6. 148.) annually, with an extra charge for distances 
exceeding three kilometres. The service is continuous, night ' 
and day. Subscribers number 2,102. About 50 women 
are employed at the Central Bureau working seven to eight 
hours a day with wages of 25s. to 40s. per month. Work- 
men’s wages are set down at 1s. 8d. to 3s. 4d. a day, working 
ten hours. The dividends of the Company which were 
formerly 8 per cent. are now, under the more secure con- 
ditions, 6 per cent. In Florence the same rate of wages 
prevails, and there is the same continuous service all night 
and all Sundays. A fortnight’s leave of absence is granted 
annually to the operators, and a holiday on each alternate 
Sunday. The subscription ranges from £6. 10s. within 
1 kilo. to £9. 8s. 4d. within 8 kilos. There are about 
900 subscribers in a population of 250,000. Although the 
law requires double wires, it has not yet been generally 
enforced, and single wires are the rule. As regards dividends 
the concluding words of the Florence report are worth 
quoting ; they apply no doubt as well to Rome and other Italian 


tions, with just as much foundation, if the local authorities ever | cities :— 


* Commercial, No. 1 (1899). 


“The old local Company distributed yearly a dividend varying from 2 
to 5 рег cent.; the new Company which has absorbed the others has not 
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yet published a balance-sheet, and it is expected that the dividend, if any, | subscribers, or whether any of them subscribe to more than 


will not be in excess to the above-mentioned. With 10 per cent. con- 
cession tax, and 20 per cent. income tax, and the necessity of refunding 
the capital, a very little extra profit can be available for distribution.” 


Helsingfors, in Russia, is the only other instance reported | 
upon where the telephone service is in the exclusive.control | 
of a private company. The same story comes from there as | 


from Italy, several competing companies, ending in amalga- 
mation and а joint concession. In the case of Helsingfors, 
with only 80,000 inhabitants, the Company obtained its 
privileges from the municipality on very easy terms, paying 
only one mark for every wire in the town ; but nothing for its 
16 trunk wires along the roads, It has 2,800 subscribers. 
The subscription is from £5 to £5. 10s. per annum, if the 
instrument and line are hired, and £8. 10s. if they are 
bought.  Workmen and female operators receive on an 
average 8s. for a day of 10 hours. No information is afforded 
as to the profits of the undertaking, nor as to the service of 
any other town in Russia. 

Of municipal telephony the only examples forthcoming are 
from the Netherlands, Amsterdam and Rotterdam having 
taken over in 1896 the systems previously worked by private 
companies, and extending in both places to a radius of 3} 
English miles. The concession to the municipalities is 
granted by the State for a period of 25 years, with 
option of purchase at any earlier period. Full powers 
are granted in respect of wayleaves, except as touching 
property of the Government. The system is double wired, 
and is a combination of overhead and underground. 
Amsterdam has a population of 500,000, with subscribers 
numbering 1,925; Rotterdam a population of 295,000, and 
1,820 subscribers. In Amsterdam, each subscriber pays 
£2. 18. 8d. entrance fee, and £7. 10s. per annum. In 
Rotterdam the entrance fee is rather less, and for private (not 
business) subscribers, the rate is £5. 10s. The service is con- 
tinuous night and day. No royalty is paid to the State, the 
only consideration imposed being the obligation to provide all 
cable wires for connecting subscribers with telegraph offices 
and trunk lines—both in the hands of the State. The 
capital outlay is estimated for each connection at £33. 6s. 8d. 
in Amsterdam, and £45 in Rotterdam. For the first-named 
place the receipts and expenditure in 1897 have been pub. 
lished, and will be read with interest. The surplus in that 
year was £3,987. 1s. 8d., expenditure being £10,416. 18s. 4d., 
against receipts £14,403. 15s. A surplus of over £4,000 was 
estimated for 1898. In Rotterdam the estimate for that 
year is given as £5,567—interest and redemption of the 
capital outlay of £64,667 to be defrayed from that amount. 
The wages in Amsterdam, which appear to be lower than 
in Rotterdam, are, for skilled workmen 238s., labourers 20s. ; 
working hours, 7 a.m. to 7 p.m. Girl operators are taken on 
at 5s. a week, rising to а maximum of 10s. 8d. a week, 
working seven hours a day, Sunday and night-work (every 
seventh week) included. Pension for old age or when injured 
during service, and compensation to relatives if killed, are 
fixed by the Rotterdam Municipal Council according to years 
of service and rate of wages. 

We now turn from these solitary instances of municipal 
control to cases of mixed services—partly governmental, 
partly private enterprise—which are afforded by the much 
talked-of systems of Sweden and Norway, Beginning with 
private associations connecting small towns and villages 
merely for mutual convenience, telephony had a good staré in 
the country districts before the dividend-paying concerns 
were developed in such places as Stockholm; and still more 
of the Government system, which did not come into operation 
until 1891. In that city the Bell Company started in 1880, 
the Allmänna Company three years later; and both com- 
panies, under a national concession, have exercised powers of 
wayleave greater, probably, than any obtained elsewhere. The 
competition of the Government, commenced in 1891, resulted 
in the two systems being connected and the double wire 
being adopted throughout Stockholm. With a population 
of 271,688, the Stockholm subscribers number 19,369, of 
which 12,899 belong to the Allmänna Company, 4,506 to the 
State service, and 1,964 to the Bell Company. It is not 
Clear, however, whether these figures represent separate 


| one system. The tariff of the State telephone department 
| only is quoted ; but it is presumed that the three competitors’ 


charges are alike—viz., an entrance fee of £2. 15s. 6d., and a 
similar amount per annum for ordinary business purposes, 
but £4. 8s. 10d. per annum if with the right of an unlimited 
number of calls. Some reduction is made for limited service, 
and a private telephone may be had for £2 a year, with an 
entrance fee of 11в. 14. The average length of wire within the 
Stockholm area is given as 1-8 kilo., and the approximate 
capital outlay per wire estimated at £2. 15s. 6d.; but there is 
certainly some misunderstanding here, the cost in other places 
being estimated immensely higher. The State appears to be 
earning no profit itself, but is threatening with reduced dividends 
its competitors, one of which (the Allmänna) used to pay 
8 per cent. to its shareholders. Wages in Stockholm are 
98. 9d. to 48. 14. per 10 hours’ day. No holidays except 
Sundays. For the workwomen employed in the exchanges 
the pay is 50s. à month. They get one Sunday out of three 
for a holiday; extra pay for night work. From this we 
gather that the service is continuous. It ів incidentally шеп. 
tioned that the average cost of a telegram in Sweden and 
Norway is 94d.—about 2d. higher than in this country; and 
this affords an explanation of Government interposition, the 
State telegraphs having suffered severely by the competition 
of the telephone companies. Similar reasons, no doubt, 
operated in the case of Austria-Hungary, where the State 
allowed the companies a free hand until 1898-5. 


According to the account received of the Christiania Tele- 
phone Co., wages paid by them in that city are even lower 
than in Stockholm. Rates of subscription for single lines, 
not exceeding 1,500 metres, connected with the central station, 
£4, 8s. 10d. per year; foreach additional 500 metres, 8s. 8d. 
Extra charges are made for calls in excess of 6,000 a year, 
and guarantees are required for at least three years’ вир. 
scription if a new line is required 500 metres from the nearest 
central station. Christiania has a population of 200,000, of 
whom 6,475 are subscribers to the Company’s system. Last 
year’s dividend was 54 per cent. | 


From Bergen, a town of 65,000 to 70,000 inhabitants, there 
is a similar report of the Joint Stock Company's operations, 
with 1,800 subscribers, and earning apparently the same 
amount of dividend on capital outlay. But the vice-consul's 
English is not always perfect, and we quote with confidence 
only one of his statements: (18) „The service, exclusively 
ladies, can be said to be generally satisfactory." It should be 
noted lastly that for these, several private undertakings in 
Sweden and Norway, no royalties have to be paid to either 
the State or the municipality, the latter only claiming special 
rates for its own service. 

There remain to be considered only the purely State 
telephone systems. Of these, the German and Bavarian 
have been in Goverüment hands from the first ; the Swiss 
also, except for a private venture at Zurich, which was 
speedily absorbed into the Federal system. In Austria- 
Hungary, as well as in Belgium, the acquisition of the 
telephones was postponed until 1893 or thereabouts, the local 
undertakings ил. еп being in private hands, although the 
trunk wires as wal as the telegraphs were in most instances 
owned hy the State. 

In Vienna ani Trieste the companies’ systems were taken 
over by the Government for a consideration, the amount of 
which is not stated; but for the connections in Prague and 
everything appertaining thereto," the sum of 1,000,0008. 
was paid by the Imperial Government. The Vienna system 
extends over an area of 69 square miles, 70 per cent. of the 
wi% being double, the remaining 80 per cent. single. The 
popiiation numbers 1,400,000. At the time of the transfer 
there were 7,700 subscribers, which in 1897 had increased to 
10,573. Within a radius of 1} miles from the central 
excnenges the subscription is £8. 6s. 8d. per annum. At these 
centr4l exchanges, the service is continuous throughout the day 
and night. The female attendants are paid from 50s. to 70s. a 
monti; labourers 2s. to 38. а day. Trieste, with 168,979 
inhabitants, has 1,020 subscribers. Capital outlay per wire 
is estimated at about £17. 10s., the average length being 
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Subscription tariff for the respective groups and systems of— 
Installations. 
Antwerp. | Brussels. | Charleroy. | Ghent. Liège. Louvain. | Verviers. 
vee by single wire*— Fr. c. Fr. c. Fr. c. Fr. c. Fr. c. Fr. c. Fr. c. 
rdinary station within the radius of 3 kilom. in a straight | 
line from the central office ................................... a 250 001 250 00t | 225 001 200 00+, 245 007 125 008 | 200 OOt 
For each additional kilometre beyond the radius of 3 kilom. ... 50 00 50 00 50 00 50 00 50 00 50 00 50 00 
Additional ordinary station ....................................—...... 50 00 50 00 50 00 50 00 £0 00 50 00 50 00 
Extra telephone receiver Б 00 5 00 5 00 500 5 00 5 00 5 00 


* Connection 
exceed 100fr. for the first three kilometres. 


by double wire increases by 50 per cent. the subscription tariff of the first ordinary station and line, but such increase may not 


t Reduction of 50fr. off the subscription tariff for each connection applied for after the first. | 

t Reduction of 50fr. for each connection not exceeding 1,500 metres in a straight line from the central office. 

§ Reduction of 10 per cent. off the subscription tariff fur each connection applied for after the first. 

Half-yearly Subscriptions.—Half-yearly subscribers pay three-fifths of the above-mentioned tariffs, except in the Charleroy group, where the sub- 


scription is 120fr. within the radius of three kilometres. 


1,255 metres. The general circumstances are the same as in 
Vienna. Prague has & population of 320,805, the subscribers 
to telephone exchanges numbering 2,200. The initial tax is 
501. for the first 500 metres, and an annual subscription 
of 508. Wages are about the same as in Vienna. In the 
Prague report mention is made of “ telegrams destined for 
subscribers on the Exchange are telephoned to them” ; also 
that subscribers may telephone their telegrams to the post 
office for transmission by telegraph. 

In Belgium the concessions to private companies expired in 
1893, when the telephone systems came under Government 
control. Such, at least, was the case at Ghent, for which alone 
particulars on this point are given іп the report. Ghent, with 
its surrounding districts, has a population of 200,000. The 
subscribers number 900, but whether this is in Ghent proper 
is not quite clear. Some tabulated particulars as to tariffs in 
various Belgium towns are given as above :— 

In Switzerland the telephone system has been worked by 
the Federal Government since 1881, and is considered very 
popular :—Berne, with a population of 53,000, has 2,025 
subscribers; Zurich has 157,000 inhabitants, with 4,400 
subscribers ; Geneva has 8,264 subscribers out of a population 
numbering 58,700. The underground cables are of double wire 
throughout; the overhead, as a rule, single wire. The tariff 
rates are the same all over Switzerland, namely, £4 and 
£2. 163. for the first two years respectively, and £1. 12s. for 
succeeding years, a chatge of one halfpenny being made for 
each communication, thus proportioning the expense to the 
use made of the telephone.” Workmen’s wages range from 
Зв. to Зв. 5d. а day of 10 hours. Those of the women 
operators from £48 to £72 a year, their working day being 
seven to eight hours in winter and eight to nine hours in 
summer. Once in 15 days they take night duty, the service 
being continuous. The following table gives some particulars 
of progress between 1892 and 1896 extracted from the Swiss 
Government Trade returns :— 


| 1892. | 1893. 1894. | 1895. | 1896. 
Total length of lines, in | | 
miles 5,615 4,208 4,874 5,537 6,524 
Total length of wires, in | 
le 16,569 20,672 25, 571 52,980 45,969 
Number of neta ......... 124 155 189 225 252 
x stations ... 14,569, 16,929 19,814 23,446 28,198 
5 subscribers 12,434 мор 17,192, 20,555 25,090 
Number of local con- | | 
versations ............ 7,123,744 8,582,765 9,981,031 12,402,040 13,436,198 
Number of interurban | | 
conversations ....... 836,268 1,227,454 1,684,922 2,212,707 2,729,570 


From Bavaria reports have been received relating to 
Munich, Stuttgart and Würtemberg; also from Frankfort, 
Cologne, Hamburg, Leipsic and Berlin, all of which are, of 
course, under the Imperial German Telegraph Administration ; 
the conditions, therefore, are pretty uniform, resembling those 
in the City of Berlin, and need not be particularised. It is 


| Budapest. 


The subscriber is bound for three half-yearly terms during three consecutive years. 


to by Mr. Provand that the Berlin telephone system yielded 
14 per cent. profit was described as premature. 

The area of Berlin and suburbs, including Potsdam, has a 
population of 2,814,451, of which 28,785 are subscribers to 
the telephone service. It has nine principal exchanges, each 
arranged for 5,000 to 6,000 subscribers, and 85 public stations, 
besides 95 at stock exchanges. By means of its trunk wires 
the capital is in communication with about 850 large towns, 
both within and without the boundaries of the empire. The 
system is described as single wire throughout, each connection 
averaging 1:9 kilometres. The chief features of the tariff аге: 

(a) For each telephone instrument erected within the district of the city 
telephone system, and not more than 6 kilometres (as the crow flies) from 
the Central Exchange, an annual rent of £7. 10s. (150 marks). 

(6) For each telephone beyond the above limit, the distance within 
which connection is possible being decided by the Imperial Post Office, for 
every 100 metres of additional wire, or part of that length, beyond the 5 
kilometre limit, an additional annual payment of 5 marks. 

For messages accepted to be transmitted by telegraph a 
general charge of 10 pfennigs is made, and 1 pfennig for 
each word. For three minutes’ conversation on the trunk 
wires, the following examples may be given :—With Prague, 
2s.; with Amsterdam, Copenhagen, Rotterdam and Vienna, 
3s.; Budapesth, 4s. Exchanges are open from 7 a.m. to 
10 p.m. Night service between two subscribers can be arranged 
for by an extra charge of 8s. quarterly. Capital charge for 
each wire is estimated at £22. Female telephone clerks are 
employed at the telephone bureaux, and have the position of 
officials. They receive а daily wage of 2s. 8d. to 8s., accord- 
ing to length of service; and they perform Sunday duty in 
turn. The girls have to be of good education, and able to 
pass an examination. Workmen employed on the telephone 
lines receive 8s. to 4s. 6d.aday. The Berlin Report concludes 
with the following remark, which is applicable to the whole 
of the German Imperial telephone service :— 

No statistics can be given relative to the financial position, as in con- 
sequence of the union of the postal, telegraph and telephone systems under 
one Administration, the revenue and expenditure are reckoned under one 
head, and separate data do not exist. The introduction of a different 
system of charges is in contemplation, but it is not known if the tariff will 
be lowered in consequence, 

Frankfort-on-Main, with a population of 229,279, has 
8,909 subscribers ; Leipsic (398,448) has 4,294 subscribers ; 
Cologne (821,564) has 8,784 subscribers; Hamburg city 
proper has 625,552 inhabitants, of whom 12,064 subscribe 

to the local telephone system. The service is installed for 
| one year certain, with three months’ notice after the end of the 


| first year. 


| 


A Telephonic News-agency and Music Hall.— In Vienna а 
firm calling itself the Telephone Herald" has acquired a 
concession for a telephonic news-agency and electrophone 

business in that city, similar to the one already existing in 
News will be communicated to subscribers by 
telephone at certain hours of the day, and at other hours 
The 


recitals—musical and otherwise—will be provided. 


worth noting, however, that mention is made in the Munich | concession is granted for 25 years, the undertaking paying 
report that the female operators are required to be оў good the Municipality £100 yearly, and an additional ls. per 
education, and able to ‘transcribe and translate without | subscriber yearly for the maintenance of the lines, and a 
serious mistakes at French or English dictation.” Probably | tax of 5 per cent. levied on the net receipts. At the end 
this rule applies to all Germany and to other countries— | of the 25 years the wires and apparatus are to become the 
Switzerland, for example—as well. Down to February, 1898, | property of the municipality, but the latter guarantees the 
the tariff had undergone no change, and the rumour alluded ' undertaking against competition during the first five years. 
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A TELEGRAPHIC RELIC FOUND AT OMDURMAN. 


. We reproduce below a photograph of an interesting tele- been held as a prisoner by the Khalifa for the purpose. Sinee 


graphic relic discovered at Omdurman after the defeat of the 
Dervishes outside that Soudanese city on September 8, 1898. 
It appears that after the battle one of the sergeants in the 
Royal Engineers, working under the Director of Army Tele- 
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REDUCED FACSIMILE OF LETTER FROM GENERAL GORDON TO W. SIEMENS, Esq. 


(Addrees, Gordon Pacha, Suakin.) 
(N.B.—No case to exceed in weight 2 cwt.) 


W. Siemens, Esa. 
22, Queen Ann Gate, 


Westminster, W. 
DEAR Sin, 


the fall of Khartoum and the building of Omdurman, the 
Khalifa, it appears, had maintained telegraphic communica- 
tion between the two cities. From Khar Shambat to the 
Arsenal, at Omdurman, the line was carried overhead, while 
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Kartoum, | 
18 July 1878. 


Would you kindly have packed carefully and sent to Suakin, vid Jeddah, by British India Steam Company, insured agst. ordinary risk, and 


addressed to me the enclosed list of stores. 
Will you send the Bill to me direct. 
which must do till I know the amount of your Bill. 


I have asked my sister, Miss Gordon, 5, Rochester Place, Southampton, to pay you two hundred Pounds 


Please give me the benefit of any discount you can afford. I hope you will include in all Bills all expenses of freight, dock dues &c., on to 


Suakin, or at any rate to Jeddah, so that one payment will cover everything. 


I shall want many more things ere long ?.е. when the finances of the Soudan will allow of my paying for them. 


Please send me any price lists of telegraph stores you may have. 


Mr. Geizler, one of your pupils, is Director of the Soudan telegraphs. 


graphs, of the Egyptian Army, entering the city from the 
south at the Khar Shambat, noticed an aérial telegraph wire, 
and, struck by so strange a sight in such a place, followed it 


+ — ' € 


TELEGRAPH SET FOUND AT OMDURMAN, Sept. 3, 1898. 


up, and presently found himself at a hut wherein was the 
instrument shown in the illustration. The instrument was 
in the charge of an old Egyptian telegraph clerk, who had 


Yours sincerely, 
C. G. GORDON. 


from the Arsenal to the dockyard, at Khartoum, a cable had 
been laid. 

In consequence of the relay mounted on the telegraph 
board bearing the name of Messrs. Siemens Bros. and Co. 
(Limited) the attention of that firm was called to the relie, 
and thereby some extremely interesting facts were brought 
out. Further enquiry showed that this relay was none other 
than one of 12 ordered of that firm in 1878 by General Gordon. 
A reduced facsimile of the autograph letter of instruction from 
General Gordon, dated from Khartoum, accompanies this 
article, and for this, as well as for our other illustration, we 
are indebted to the firm in question, in whose possession this 
valuable letter still remains. The telegraph set was sent 
home in the condition in which it was found, and is now the 
property of the officers of the Telegraph Battalion stationed 
at Aldershot. We understand that it is probable that, by 
kind permission of these officers, this interesting Soudan 
trophy will be included in Messrs. Siemens Bros. and Co’s. 
exhibit at the Article Club Exhibition, at the Crystal Palace 
next summer. 
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BLACKBURN . CORPORATION ELECTRIC .TRAMW AYS. 


Although the Blackpool electric tramway, which was one 
of the pioneer electrically equipped lines in this cbuntty,‘ has 


miles of electrically equipped tram lines in Liverpool, and also 
‘that of the’ Blackpool and Fleetwood tram line eight miles 
been working with a fair amount of success since the date of long, while the present year sees the duse fus four miles of 
its inauguration in 1885, there was until last year, witk' һе the Blackburn electric tramivays, viz., the Preston New-to 

exception of the Liverpool Overhead Railway, no other | and. Witton sections, and this will in all probability soon Бе 
electric line in operation in Lancashire. This is the more| supplemented by the addition of the other sections. And 
remarkable when we consider not only the enterprising | whilst Manchester appears perfectly satisfied to wait what 
characteristics of the Lancashire people, but also the vast net- | time- the’ authorities philosophically discuss, in polished 
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PLAN OF THE BLACKBURN CORPORATION’S COMBINED TRAMWAY AND ELECTRIC SuPPLY STATION. 


work of tramways which ramify in all directions outside the 
larger towns; so far, in fact, have the tramway lines been 
laid from each town that they often do not end until they 
reach the terminus of the lines of some other company, whose 
headquarters are in another centre of population, so that, not- 
withstanding the fact that Blackburn is some 25 miles distant 
from Manchester, it is possible to make the entire journey via 
Accrington, the Rossendale Valley, and Bury, by means of 
tramcars, this particular route covering some 30 miles, whilst 
across and beyond Manchester the insatiable car traveller 
could journey for many more miles. 

Recently, however, the Lancashire towns have transferred 
much of their allegiance from steam power and horseflesh to 
electricity, and last year witnessed the opening of about seven 


academic phrases, the various advantages and disadvantages 
of the overhead trolley, conduit and surface-contact systems, 
other towns such as Bolton and St. Helens are making 
rapid progress with their undertakings. 
For some time past the claims of electric traction had been 
advanced in Blackburn, but it was not until 1896 that any 
definite steps were taken; at this date the Tramway Corpora- 
tion (Limited) were not only requiring new cars, but also & 
large part of the track required relaying, whilst, in addition, 
there were many complaints from the residential district 
served by the Preston New-road section that the tram 
terminus was some 250 yards distant from the railway station, 
which caused considerable inconvenience, especially in wet 
weather. Another alteration needed was a separate route for 
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the cars on this section on the down journey along Richmond- 
terrace and past the theatre, in place of both the up and down 
lines being carried across the open market-place—a source of 
serious danger when the market was densely packed. It was 
readily admitted by the tramway authorities that the distance 
from the station was an inconvenience, and the easiest way to 
remedy this was to combine the Preston New-road and Witton 
sections, and to make the cars run through, stopping opposite 
the station as the town terminus of each section, in place of 
At Salford Bridge, as heretofore. It may be mentioned here 
that, although this was at first the scheme proposed, it has 
since been found advisable to keep the two sections separate, 
as a ten-minutes service, will be requisite on the Preston-road 
section, and a quarter of an hour service on the Witton 
section. Hence the terminus for the Witton.cars is retained 
at Salford Bridge, in order to be near the market, while that 
of the Preston-road cars has been extended to opposite the 
station. 

With all these additions and alterations before them, the 
directors of the Tramway Corporation (Limited) looked around 
to see if it were not possible to secure a cheaper and more 
efficient method of traction than that of horseflesh, and Mr. 
Lacey was called in to advise upon the probable expense of 
adopting electric traction, and the estimated cost of running 
per car mile. The existing cars would only carry 82 
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passengers, and it was deemed advisable to increase the 
carrying capacity to 48, and upon this basis Mr. Lacey drew 
up his report. After considerable discussions as to ways and 
means, the Tramway Corporation (Limited) approached the 
Corporation with the view of obtaining the power from their 
lighting station, and a suggestion was made, that, as even- 
tually it was most probable that the Corporation would buy 
out the tramway company, it might be advisable for the Cor- 
poration to erect the overhead line and underground feeders. 
Mr. Lacey, reporting that the cost of renewals and repairs to 
the motors, as gathered from data obtained in actual practice 
on other lines would be 0:20d. per car mile for 180,000 miles 
per annum. 

On Bept. 8, 1896, the directors of the tramway company 
were able to issue a report to their shareholders containing 
the outlines of a provisional agreement with the Corporation, 
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and about the same time they called an extraordinary general 
meeting, to obtain powers to proceed further in the matter. 
The report stated that (1) the Corporation were willing to 
erect and maintain the generating plant and underground 
feeders, and to erect the overhead line, and bond the present 
rails with copper; (2) the Company were to maintain the 
overhead line erected by the Corporation, or that the Corpora- 
tion would do this for £100 per annum ; (8) that, according 
to Mr. Lacey’s estimate, the cost of motor repairs and 
renewals would not exceed £200 per annum; (4) that at the 
price quoted for seven cars, if the amount were taken at 4 per 
cent. per annum, with a sinking fund repaying principal and 
interest over twenty years, the cost would not be one penny 
per car mile; (5) the Corporation would supply power at the 
rate of 8d. per car mile for 98,892 miles, ог 234. per car mile 
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if the car mileage be increased to 160,000 miles per annum ; 
(6) that the alterations and additions to the route would be 
required in any case, and, therefore, need not enter in the 
discussion. Finally, the report showed a difference in favour 
of electric traction of 1:80d. per car mile. 

The directors had fully made up their minds as to tlie benefit 
of electric traction, ana added various reasons in favour of 
this method, and the meeting gave them power to proceed 
further. Negotiations were renewed with the Corporation, 
and it was decided to increase the number of cars to eight, 
with a carrying capacity of 60 each; and, finally, a definite 
agreement was arrived at, and a contract signed between the 
Corporation and the Company. 

Messrs. Lacey, Clirehugh and Sillar were instructed by the 
Corporation to prepare specifications for the generating plant 
and the equipment of the twe segtions, while the same gentle- 
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men were advisers to the Company for the tramways; the 
contract for which was placed with Messrs. Siemens Bros. 
and Co. (Limited) on March 8, 1898. 

While these negotiations were being held, and after they 
were concluded, an agitation arose for the Corporation to 
purchase the tramway undertaking. A conference was held 
between the directors and the Corporation, and in the spring 
of 1898 the terms of purchase were settled ; the authority of 
the Local Government Board to expend the money was 
obtained in due course, and the agreement was signed on 
August 24, 1898, by which the Corporation became the owners 
of the tramway undertaking. b 
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and Robinson engines. The traction sets consist of two 
direct-coupled steam dynamos, each of 120 kilowatt capacity ; 
the engines are of Messrs. G. E. Belliss and Co.’s 2-crank, 
compound type, arranged to work with a boiler pressure of 
125lbs. of steam, and to give 200 B. H.. when run at 875 revo- 
lutions per minute; the conditions laid down in the specifi- 
cation for governing when the load is suddenly thrown off, 
and also for steam consumption per kilowatt hour are very 
stringent, and from the tests so far made the makers appear 
to have amply fulfilled the requirements expressed in their 
contract. The engines are of the manufacturers’ latest design, 
fitted with their new open type cylinder valves, and with an 
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BRILL MAXIMUM TRACTION TRUCK WITH SIEMENS MOTORS. 


The generating station was made as an addition to the 
existing lighting station, which was most admirably situated 
for the purpose, being almost in the centre of all the sections 
—the generating house being built on the site of the old 
‘offices and cell room, at right angles to the lighting engine 
house—while a large part of the yard was roofed in to make 
an addition to the boiler house, extra room being required for 
the new boilers, as well as the condensers, economisers, &o., 
which it was now decided to put down. 


oil strainer on each side of the bedplate. Another novelty 
introduced is the use of an aluminium alloy for the link 
motion of the throttle valve. Тһе speed varies only 1:95 
between 0 and full load. The dynamos were made by Messrs. 
Siemens Bros. and Co. (Limited), and are of the latest two- 
pole design, with parallel windings on the armature, and 
having & commutator at either end. — Each of these windings 
will give 250 volts 240 amperes, and are so connected up that 
they may be run in series for traction work, or in parallel if 
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SIEMENS TraMWAY MoTOR АВ USED AT BLACKBURN, 


The original lighting station consists of one Mather and 
Platt direct-current dynamo, with an output of 225 kilowatts, 
viz., 250 volts and 1,000 amperes, driven by a Belliss engine, 
four direct-current dynamos of Siemens’ make, two with each 
an output of 200 to 240 volts and 500 amperes, and two with 
120 to 150 volts and 800 amperes, all driven by Willans and 
Robinson’s engines, and two Siemens’ alternators each 2,000 
volts and 80 amperes, which are also direct-coupled to Willans 


required to assist the lighting plant. Switch frames for this 
purpose are fixed at the side of the machines. The machines 
are compound wound, and fitted with extra long commutators 
and carbon brushes. 

The switchboard, which was made by Messrs. Nalder Bros- 
and Thompson, is distinct from the lighting board, and is fitted 
with various recording instruments (as required by the Board 
of Trade), bus bars, and fuses and switches. The other 
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instruments are of the Weston type, and consist of two voli- 
meters (one on the bus bars, and one on the machines sup- 
plied with a two-way switch), and six ammeters (one on each 
of the two machines, and one on each of the four pairs of 
feeders). In addition there is a leakage ammeter with two 
scales, the lower one reading to 0:05 amperes, and the higher 
one to 0:5 amperes. On this board there are also fixed the 
regulating switches and shunt rheostats for the generators. 
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ELECTRICALLY-DRIYEN BOILER FgED PUMPS. 


Up to the present time the whole of the engines in the 
lighting station have been run non-condensing, the exhaust 
steam from each engine passing into a common main exhaust 
pipe, and from thence into the chimney. While these addi- 
tions were being made it was considered advisable to put 
down a condenser, and also the necessary sets of economisers. 
The first difficulty that arose was how to get a sufficient 
reservoir for cooling the condenser water; it was proposed to 


ELECTRICALLY-DRIVEN CONDENSER SET. 


dam the river Blakewater, which flows along one side of the 
station, and use this for the purpose; but as this stream is 
not nearly so clear and limpid as it was some 50 years ago, 


the Health Committee vetoed the proposal, and Mr. Giles,- 


the borough electrical engineer, then proposed several alter- 
native schemes, the one selected being that of arching over 
the river for a length of some 180ft., and forming a lodge 
above the river. By an arrangement of sluices this lodge can 


Speed of Car in Miles per hour, with 30" wheels. 


be supplied from the river, or, if necessary, it can be refilled. 
with water from the town's supply. Mr. Stubbs, the chief 
borough engineer, successfully carried out the work of forming. 
the concrete floor, the retaining walls on either side and the 
top and bottom weirs, with their sluices, and the large pipe 
for the river flow. | 

The condenser is of the well-known surface type, in which 
the steam is led by pipes to the outside of a mass of tubes 
through which cool water is being forced ; a centrifugal pump 
driven by an electric motor is employed for forcing the water 
through the condenser, the motor being direct-coupled to the 
pump, and arranged to run at any speed from 850 to 1,000 
revolutions per minute. The air pumps, which are two in 
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Moron-CAR FOR BLACKBURN TRAMWAYS. 


number, are each 18in. diameter with a 12in. stroke, and are 
situated at the side of the condenser, and, as will be seen from 
the photograph, the motor, which is of the four-pole, ironclad 
type, is carried upon a specially arranged bedplate above the 
condenser. The air pumps are designed to run at from 80 to 
50 revolutions per minute, and the motor from 1,200 to 1,600, 
the speed being reduced by a worm and wheel gear revolving 
constantly in a bath of oil; while the thrust of the worm is 


taken by ball bearings. The condensed steam from the air 
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Test CURVES OF SIEMENS TRAMWAY MOTOR. 


pumps is taken to a hot well tank, which is situated at the 
other side of the boiler house. To this hot well are coupled 
the suction pipes of the boiler feed pumps; while a galvanised 
iron vapour pipe is carried from the tank up through the 
boiler house roof, and the condenser water is carried to and 
cooled in the reservoir before described. | 
Particular care has been taken throughout, so that in case 
of any breakdown to any part of the plant, no serious incon- 


7565 


THE ELECTRICIAN, MARCH 24, 1899. 


venience will be felt, hence the exhaust pipes, which are 16in. 
in diameter, are so arranged that the engines can be run 
either condensing or non-condensing ; automatic valves being 
inserted in such a position that, should the condensers be shut 
ОЁ for any reason, the exhaust steam would pass through 
them and find egress up the chimney.. For the boiler feed 
system, there is, in addition to the hot well, a cast-iron tank, 
placed on the top of the building, which is connected to the 
town’s water mains by means of ball valves; there is also a 
ball valve connection between this tank and the hot well tank. 
For the boiler feed there are three pumps, two Worthington 
steam pumps, which are part of the original lighting plant, 
and & new three-throw ram pump, driven by an electric motor, 
with double wound armature and two commutators, so that 
ihe two windings can be run either in series or parallel. 


CENTRE-POLE DOUBLE-BRACKET CONSTRUCTION FOR 
BLACKBURN TRAMWAYS. 


There are two banks of boilers, the old bank consisting of 
three boilers each, 7ft. 6in. in diameter and 28ft. long, and 


the new bank consisting of two 8ft. бір. boilers, 80ft. long. 
These are supplied with Proctor’s mechanical stokers, driven’ 


by an electric motor, the speed being reduced by means of.a 
Ковв'в patent reducing gear. The feed pumps are so arranged 
that either one or all of them may be working at the same 
time, and by a suitable system of valves the suction water may 
be taken at will, from the hot well, the tank on the roof or the 
reservoir ; the feed ranges are in duplicate, and arranged so 
that any pump may be instantly put in connection with 
either range filter fitted with a McDougall oil bye pass 
inserted between the pump and main boiler feed range. 

Two sets of economisers have been put down, one 
with 320 tubes for the new bank of boilers, and one with 
192 tubes for the old, the scrapers being worked by motors of 
the enclosed ironclad type. The motors for the air pump and 


BJ 


centrifugal pump are of the slotted drum type, with four 
poles and a series wave winding so that only two lines of 
brushes are required. The end covers at the commutator end 
are made to rotate at will, and carry the brushes, which are of 
carbon, with them; glass windows are also fitted directly over 
the brushes, so that they may be inspected while running and 
without removing the cover. | 

The length of the track is some four miles, and reaches 
from Billings-lane, beyond Redlam Brow, the former terminus, 
to Witton Stocks. It has been relaid by the well-known firm 
of Messrs. Askham Bros. and Wilson with specially heavy 
rail in some places, but it is mostly of 88lb. rail. Bonding 
has been carried out effectively with the well-known 
* Neptune" rail-bond. Messrs. Askham Bros. and Wilson 
have also supplied the points and special track work. The 
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SIDE-POLE SINGLE-BRAOKET CONSTRUCTION FOR 
BLACKBURN TRAMWAYS. 


overhead trolley is the system which has been adopted, double- 
armed posts being employed for about half of the Preston- 
toad section, and single-armed for the remainder of this and 
the whole of the Witton section, the same posts being em- 
ployed to carry both the arc and incandescent lamps which 
have been substituted for gas to light the tram route. The 
Preston-road section is more or less of aclimb from beginning 
to end, the steepest gradient being 1 in 18 for a distance. of 
some 250 yards, while the Witton section is almost level 
until Redlam Brow is reached, when the ascent is again 
1 in 18. 

The overhead wire has a cross sectional area of 0:815 square 
inches, and is carried by cast-iron poles of neat design, with 
single or double arms, as the case may be. Messrs. Lacey, 
Clirehugh and Sillar have given very special attention to the 
design of the poles and arrangements for the overhead line, 
and we venture to think that an inspection of this part of the 
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meet the varying lateral stresses occasioned by curves, &o. 
The two lighter types of poles, used for carrying brackets, 
consist of two lap-welded taper steel tubes shrunk together, 
with а cast-iron ornamental moulding placed over the joint. 
The two heavier types, ueed for pull-off and anchor posts are 


made up of three parts shrunk together in the same manner. 


‘All the poles have cast-iron ornamental bases, and ornamental 
brackets, their decoration consisting of wrought-iron scrolls, 
fixed in the four angles between the body of the pole and the 
bracket arm. The bracket arms vary in length from 5ft. in 
the centre pole construction to 16ft. in the case of the side 
pole construction. | 2 | 

. Wherever telephone or telegraph wires cross the track, 
guard wires of No. 8 gauge galvanised iron wire have 
been erected over. the wire conveying the current for the 
cars. The two sections are each fed by means of two 
pairs of feeders, but while on the Witton section there are 
only three section boxes required, four have been put down on 


the Preston New-road section, the additional one being 


required for the down route along Richmond-terrace, which is 

distinct from the up route across the market and along King 

William-street, the two routes joining again at Salford Bridge. 
The following cables and feeders have been laid. 


Length. Section. | Distribution. 
3,330 yards. 15 sq. in. 9.8. to Billings. - 

136 „ „ p „ Jubilee- street. 
1,220 „ Uu „ Witton. 

550 33 | Z » 99 Ы 

565 „ No. 310 R. „ Trolley Wire. 

120 „ J sq. in. » Rail Return. 
5640 „ 9/19 (Pilot Wire.) 


. About every half-mile along the track cast iron boxes are 
erected on the side of the pavement. The feeders from 
the station lead into these, and are connected to a bus-bar 
mounted on a slate base on porcelain insulators. From this 
bus-bar four high-tension switch fuses connect with the 
section insulators on the trolley lines by cables leading up the 
inside of the posts. A lighning arrester is connected between 
the bus-bars and earth. Terminals from the pilot wire are 
‘also brought up on to this slate base for portable telephonic 
connection. and testing purposes. 

The cars, which are eight in number, have each a carrying 
‘capacity of 60—28 inside and 82 outside. They are of the 
‘bogey type, and are propelled by two 25 н.р. motors, which 
have a large margin of safety, soas to be capable of sustaining 
for prolonged periods a considerable overload. Тһе motors 
‘are of the four- pole enclosed type, with a series-winding of the 
armature, and, consequently, only two lines of brushes; the 
machines are shunt wound, a starting switch and regulating 
resistance being placed on the -platform at either end of the 
car. The motors are placed directly under the car, and are 


design.” The cars are each lighted. externally and internally 
by méans of ten 16 с.р. lamps, working at 100 volts pressure, 
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These are run оп two parallel circuits, each consisting of five 


connected to the driving axles by means of machine-cut steel | lamps in series, and are arranged so that alternate lamps 
spur wheels, this gearing being protected against mud and | only are on the same circuit. 
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As will be seen from our photographs, the same posts are 
made to carry both the arc and incandescent lamps. The former 
are of the enclosed long burning type and were made by the 
‘Davey Electric Construction Co.; they are supplied with an 
alternating current of 100 volts, and are fitted with a choking 
- бо]; the current is obtained from the sub-station transforming 
chambers put down to supply the various shops and residents 
in the districts through which the cars run. The incan- 
descent lamps are supplied with a 280 volt alternating 
current, and are run in sections of about 12 lamps; they are 
each of 82 c.p. lamps when there is only one to a post, but 
of 16 c.p. when there are two. 

The principal contractorg and makers of plant have been:— 

eri equipment of track and motors ... Siemens Bros. and Co. 
ers .. 


dagen кыннан наж жна, Yates and Thom, 
Епдїпөев........................................› Belliss and Co. 
Switchboard ....... „ NS Nalder Bros. and Thompson 
Rails, points, &c. .......... „ NU Askbam Bros. and Wilson. 
Trucks ................ FF Laing. Wharton and Down. 
Car Пой: TR Milnes and Со. 


Engine house, plant and switchboard ... Siemens Bros. and Co. 


Condensers, pumps, economiser s, enclosed 
motors and pipe MR E Ashton, Frost, and Co. 


As mentioned, Messrs. Lacey, Clirehugh and Sillar have 
acted throughout as the consulting engineers. 


WIRELESS TELEGRAPHY. 


The following is & report of the proceedings on the 
occasion of the second reading of Mr. Marconi's Paper on 
* Wireless Telegraphy,’’ before the Institution of Electrical 
Engineers, on the 16th inst. :— 


Mr. J. W. SWAN (the President) said that they had with them that 
evening, in the person of Sir Henry Mance, another inventor of wireless 
telegraphy. He was the inventor of what was known as the “ heliograph,” 
which was & method of wireless telegraphy which depended upon the same 
genera! principle as Mr. Marconi's, viz., the agitation of the luminiferous 
ether as & means of sendi i He had been informed that under 
favourable conditions (these conditions being that the apparatus must be 
very highly elevated, гес аре оп а mountain top) it had been possible to 
eend si а distance of 60 miles. But this, of course, was not the limit, 
because they bad evidence that light passed through millions of miles ; 
but a telegraphic system of that description had the disadvantage that it 
required a very elevated position, and even with that advantage it was not 
always possible to get the signals to pass. It required a transparent atmoe- 
phere, and he need not remind those who lived in this city of dreadful night 
thabit did occasionally happen that they did not have a transparent atmos- 
phere, and under these conditions (which had been very frequent lately) 
he thought it would have been quite impracticable to carry on this system 
of wireless telegraphy. One of the great points of the Marconi system 
was that it was po-sible to transmit si through the densest fog and 
even through a London fog or obstructions of the nature of mountains. 
‘These were very great advantages, and he thought the whole world was 
greatly indebted to Mr. Marconi for the practical results he had obtained. 

Mr. MARCONI, in replying, thanked the Chairman for his kind 
remarks and the audience for the interest they had taken in the subject, 
and for the kind manner in which they had received his Paper; this being 
the first he had ever read in the English language. He was glad to note 
that many results obtained by Dr. Fleming coincided with his experience. 
He (Dr. Fleming) had found that a well made coherer was not the uncertain, 
treacherous and unreliable instrument which it had so often been said to 
be, and he had aleo noted the advantages obtainable by the use of the vertical 
conductor. The reason why the employment of oil in the spark gap was no 
advantage—rather, in his opinion, a disadvantage— was because oil seomed 
to offer a very variable opposition to the passage of the discharge 
Thus, if the oscillator containing the oil had not been used for some hours 
he found that the potential required to pass a spark through it was far 
greater than it would be after a few moments of work. It seemed as if the 
continuous discharge maintained a kind of channel in the oil, after the first 
discharge, and therefore, if the receiving instrument was at a considerable 
distance, i.e., near the limit of the distance over which it was possible to 
signal, be found that while the dots, which were produced by single 
impulses, were all recorded, the dashes in great part missed. When a 
comparatively large capacity was connected to each end of the dis. 
charging spheres, air seemed to be quite an ideal substance in the 
spark gap, and curiously enough he had obtained better and absolutely 
constant results if the spheres were not polished. He had found that 
the use of mercury in the coherer was necessary in order to obtain 
the beet results. He also found it advantageous—or, as far as com- 
mercial work was concerned, necessary—that the tube should be exhausted 
to about 1mm. The tubes he made were always tested over a distance 
of 18 miles, and if they failed to give good signals at that distance with a 
moderate leogth of vertical wire, they were not considered satisfactory. 
Although signals had been at times received over a distance of 18 miles 
by non-exhausted coherers, no reliable results had been obtained in 
such cases. Probably if they employed a vertical wire 200 feet high 
instead of 75 feet, they would obtain fair results with non-exhausted 
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coherers, but a mast 200 feet bigh would not be a very practical piece of 
apparatus. He had aleo noticed that tubes of coherers containing air were 
always decreasing in their sensitiveness, and this would not do for com- 
mercial install«tione. In reply to the questions asked by various members 
as to the necessity of having the earth connection, hia experience had been 
that in order to obtain the greatest possible distance with a given 
height, an earth connection at both receiver and transmitter was necessary. 
If, however, suitable capacities were substituted for the earth, communi- 
cation could still be maintained, although at a somewhat shorter distance. 
The results obtained, when capacities were used in place of an earth, were 
similar to those obtainable when a condenser was inserted in the earth con- 
nection, and he believed the result of connecting the earth terminal of one 
of the instruments to a capacity area was equivalent to inserting a condenser 
of similar capacity into the earth connection. As had also been noticed 
by Mr Gavey, he found that a small capacity on the earth wire of the 
receiver was sufficient to obtain good results, whilst a much larger 
capacity was required at the transmitter. The fact that signals could 
be obtained without earth connection might seem, at first sight, as if 
proving that the earth had nothing whatever to do with the 55 


oacillations from one station to another, the possibility of which he 


pointed out in his Paper. But it seemed to him that even if a great part 
of the oscillations were conducted by the earth, the fact of disconnecting 
опе or both instruments from earth and substituting for the actual metallic 
earth connection a capacity area was no proof that (ће earth was unneces- 
sary. With no capacity on the earth end of the coherer or radiator, it was 
impossible to obtain results; and if a capacity must be there—and especially 
if it be near the earth or апу earthed conductor — was not that equivalent 
to a condenser ivserted into the earth connection?! If they considered the 
very rapid oscillations with which they were dealing, it would be found 

small condenser, вау, тууууу @-f. capacity, was more than 
ample at the receiving end for allowing the dielectric currents to pass 
from or to the earth. It was his opinion that unless they could transport 
the whole apparatus to a very considerable distance from the earth or 
any earth conductor, it would be impossible to come to any definite 
conclusion as to whether mother earth was, or was not, taking а very 
important part in this phenomenon, and he took it that any capacity ares so 
connected to the instrument was only a plate of а condenser, of which the 
other plate was the earth. It might surprise many of them when he 
stated that with the instruments connected to earth, if they disconnected 
the vertical conductor from the receiver, they could still receive good signals 
at distances of many miles. In this case one might say that the effect must 
necessarily all come from the earth connection, but it was found that the 
lower end of the vertical conductor must be in proximity to the receiver, 
and from this lower end the oscillations jumped across the gap in the 
same way as the oscillations would traverse the insulation separating the 
two plates of the condenser. Overadistance of 14 miles he had got signals 
even if the vertical conductor was separated from the terminal of the 
receiver by a gap more than lft. wide. In this case a metal plate, 
about lft. square, was attached to the terminal of the receiver, and to the 
end of the vertical wire. This seemed to show that actual metallic connec- 
tion between certain ee of the instruments was not always 
necessary, as, with these high frequencies, oscillations could bridge over 
gaps which might exist in certain connections, in the same way as they 
traversed the dielectric of the condenser. Tbe results showed that it was 


‘not necessary to have an actual metallic connection with earth, as this again 


could be effected through the ether. It was therefore of no great impor- 
tance for installations, such as the Fastnet rock, to have what telegraphiste 
call a “ good earth,” as a capacity would be quite sufficient. In the case of 
the Fastnet lighthouse, its being built mainly of boiler plate would 
afford an excellent capacity to which to connect the earth terminal of 
the instrument. Mr. Millar stated that he had noticed these results in 
experiments on a smaller scale which he had carried out. Не (the 
speaker) explained Captain Brett's statement that the result of the 
instruments working at the South Foreland lighthouse without an earth 
connection eame as a surprise to him, by stating that the surprise was 
not occasioned in view of no earth connection, but because he did not think 
there was sufficient spare power to enable the receiver to work when the 
earth connection was substituted by such a small capacity as was used m 
that instance. Mr. Granville had informed him that it would be impossible 
to get a radiating or receiving conductor at the Fastnet rock more than 10 
or 20 feet away from the mass of conducting metal, but in such instances 
as the Fastnet, the line would only need to be а small one, and he did not 
anticipate any difficulty in applying bis system to such a place. At Rathlin 
Island the conductor was suspended from the lighthouse and very near to 
it, while on the Royal yacht, the wire was sometimes nearly within 
sparking distance of one of the funnels, but good results werealways obtained. 
Again, on the East Goodwin lightship the wire was very near the iron 
mast of the ship, and surrounded by a great number of wire stays. 
In reply to Mr. Gavey’s remarks on the question of the law of the height 
of. the vertical conductor, this he had communicated to Mr. Preece 
on November 10, 1896, as mentioned in his Paper, and it bad also been 
fully discussed in the Italian technical press.“ It was very interesting to 
know that Mr. Gavey, working quite independently at Dover, came to 
exactly the same conclusions as to this law. In connection with the 
difference in the height required when working over land and over sea, he 
had no doubt that over water or over perfectly open space it was easier to 
telegraph than over undulating land, but his experience was that the 
difference was by no means so marked as Mr. Gavey had mentioned, vix. 
35ft. over water and 50ft. over land. At Salisbury, in the autumn of 1897, 
he found that 30ft. of vertical height was sufficient for a distance of one 


* See Г Elettricista, August, 1897, and work of Della Ricia in the Rivista 
di Artiglieria a Genio, 1897-98. Also Lecture of Prof. Bougiovanni at 
Ferrara, November, 1897. [See also a review of Della Ricia's work in The 
Electrician of November 25, 1898, p. 160.— Ep. E.] 
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mile, and it was not until the apparatus had been considerably improved 
that he had been able to reduce the height at sea to less than 20ft. 
He was not at all certain that this height would not carry them practically 
the same distance over land as over sea, although he quite believed that 
over water the maximum results would always be attained. He had 
mentioned in his Paper that when signalling between Osborne House and 
the Royal yacht, even with nine miles of land intervening, the average 
height of the mast had been 90ft., which gave the figure of 506. for 
the first mile, although all these nine miles were not across clear space. 
His experience was that it was unnecessary for the stations to be fixed at 
a height over the water to obtain good results. Indeed he was not at all 
sure whether having the base of the wire on a height was an advantage. 
At Spezia the land station was on the sea level, and at Kingstown during 
the Regatta, the station had been only about 20ft. above the water level 
—the corresponding station being on a ship in the Irish Sea—and it was 
worthy of note that it was off Kingstown that the greatest distances yet 
reached in telegraphing over water, that is, 25 miles, had been obtained. 
At Alum Bay the station was at a height of 200ft., but at the corre- 
sponding station at Poole the pole was fixed in the sand below high- 
water mark. As to whether 20ft. was a practical working height and had 
a safe margin, he could confidently state that it was. Asa matter of fact, 
they were at the present moment working across 18 miles with 75ft., and 
this could readily be reduced by 10ft. at each end if there were any object 
in doing so. In connection with reflectors, he noticed that Mr. Gavey had 
suggested the undulations of the ground as the cause of the failure of 
the experiments with reflectors at Dover at greater distances than half-a- 
mile. This did not, however, coincide with his own experience, as his 
first experiments carried out with much smaller reflectors were made 
at Salisbury, and there he found no difficulty in signalling up to a 
distance of 12 miles. He quite agreed that attention should be turned to 
this subject, and hoped to give more consideration to it shortly himself. 
With reference to tuning, he quite agreed with Mr. Gavey that it was 
difficult to obtain good results by altering the length of the vertical con- 
ductors, or even if the conductors were wound up into a coil or solenoid, 
but there were other methods which he was confident would allow tuning, 
and he intended to continue on a large scale some experiments which 
he had made on а small scale some time ago, in this connection. With 
lightships, however, he thought tuning would be a disadvantage, as if 
а ship А was tuned with a ship B, another lightship, which might be tuned 
to another note, could not communicate with either of them. As soon as 
the cross-channel service was started he intended making large scale syntonic 
experiments. He thought Mr. Gavey rather over-estimated the effects of 
lightning. Although numerous vertical wire installations had been 
working for nearly two years, none had ever been struck by lightning. 
On the coast of Italy, where many installations had been erected, and 
where thunderstorms, especially in the summer, were much more 
frequent and violent than in this country, nothing had ever happened. 
A lightning conductor higher than the vertical wire could be fitted 
in the ordinary way if there was any desire for it, without in any 
way interfering with the efficiency of the system. On board the Royal 
yacht “ Osborne " the top of the wire was well below the top of the light- 
ning conductor. They had, however, anticipated the possibility of danger 
by making an arrangement whereby the assistant in charge had never to touch 
or handle the аёгїаї wire, which waa always connected to earth both when 
transmitting and receiving. This prevented any accumulation of atmos- 
pheric electricity on it. 'The method he had adopted for screening the 
receiver from the violent surgings of the transmitting apparatus was as 
suggested in his patent of 1896. All the receiving apparatus was enclosed, 
with the exception of the inker or recorder, in an earthed metallic box. As 
some oscillations picked up by the inker and connections might, by 
travelling along the leads, injure the coherer, he choked off such effecta 
by interposing suitable choking coils between the inker connections and 
the terminals of the receiver. These choking coils consisted of a few 
turns of insulated wire, each layer being separated from the next by 
means of sheets of tin foil, in electrical communication with the box. 
The earthed tin foil prevented oscillations from passing inductively from 
one turn to the other of the choking coil. In connection with the use of 
reflectors with the vertical wire system, he was of opinion that, considering 
the length of wave emitted—calculated by Prof. Ascoli to be four times 
the length of the vertical conductor—the reflectors would require to be 
very large indeed to be effective. As to the effect of screening or interposed 
objects, he had described in his Paper several stations in which hills did 
not їп any way interfere with the transmission. Captain Jackson, of 
H.M.S. “Defiance,” Devonport, had obtained good results even with 
battleships intervening between the stations. An installation had also 
been worked by Lieut. Della Ricia, in Brussels, between positions 400 
yards apert, although nine houses, and an hotel constructed in great 
part of iron, intervened between the transmitting and receiving appa- 
ratus. As to Mr. Granville's question, whether he found it necessary to use 
accumulators for working the induction coil, although he was now using 
accumulators at several stations, so far they had only been employed 
experimentally. Excellent results had been obtained, up to the present, 
with dry cells alone, and the 100 M.size cells had remained efficient at 
Alum Bay for rather more than ten months. The lightship was also 
worked ou dry cells, and he was confident that the battery would last for 
much longer than a year. The installations at Osborne House, on the 
Royal yacht, and at Kingstown had been worked by batteries of 50 cells, 
no accumulators having been used. As to whether the transmission of 
signals was effected purely by radiation, he was rather uncertain as to 
the reply that should be given. Doubtless over clear space radiation was 
the chief factor. He had noticed, and he believed that Dr. Fleming had 
also noticed the same thiug, that if the two conductors were slanting it 
was necessary that they should be parallel to each other in order to obtain 
maximum results. Many more experiments, however, would be necessary 
to throw more light upon this. The reason why messages were not sent 


over greater distances at public demonstrations was that he did not think 
it desirable to divide his audience, as it would be necessary to have some 
of them at the other station. Many of the members of the Institution 
had seen the system working over long distances, and if any others would 
care to inspect it, he would be pleased to give them every facility. In 
reply to Mr. Miller's question as to what was the best composition of the 
coherer filings, he said that nickel filings mixed with a small percentage 
of silver and mercury was the best. With regard to the waves beiug 
reflected by the surface of the sea or land, he was inclined to believe 
that this reflection might possibly have much to do with the results, 
although he had no sure proof or experimental test as to how much or in 
what measure they did. Prof. S. P. Thompson's suggestions had come as 
quite new to him. Не hoped to have an opportunity of testing this theory 
experimentally. But he would remind Prof. Thompeon that the earth 
need not always be at the bottom of the aérial conductor, as during 
certain experiments he had had the earth at the top, At Alum Bay he 
had suspended the conductor over the edge of the cliff, the instrument and 
earth connection being at the top, whilst the lower end of the conductor, 
which was 100ft. long, hung free in space. When the wire was held at 
about 40%. from the cliff, it was quite easy to speak to Bournemouth 14 
miles distant. It was interesting to note that in this instance no pole was 
used to suspend the wire as the cliff fulfilled that purpose. This showed 
that in the case of lighthouses it was unnecessary to have a pole to suspend 
the wire. They could suspend it from the terrace of the lighthouss and 
fix it at the lower end or let it dangle in space, 
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DINNER TO MR. CHARLES GERHARDI. 


In recognition of friendly services rendered from time to time to the 
Spanish nation by Mr. Ch. Gerhardi, His Majesty the King of Spain, through 
the Queen Regent, was recently graciously pleased to honour Mr. Gerhardi 
by conferring upon him the Royal and distinguished Order of Knight 
Commander of Isabel la Católica ; and on Saturday evening last, at the 
Freemason's Tavern, Great Queen-street, London, a party of Mr. 
Gerhardi’s personal friends foregathered to congratulate him upon this 
auspicious event, and to convey to him at the каше time their recognition 
of his worthiness of the high honour thus bestowed. The chair. was 
occupied by the lltrmo. Sefior Don Nicasio E. Jauralde, financial 
delegate for Spain in this сой, who was supported by Mr. G. Allen, Mr. 
W. H. Axworthy, Mr. J. Bass, Mr. W. D. Bayley, Mr. A. Brown, Mr. T. A. 
Bullock, Mr. R. Collett, Mr. J. F. De Cossio, Mr. J. W. Dixon, Mr. George 
Draper, Mr. L. Franken, Mr. J. Gavey, Mr. G. H. Gerard, Mr. C. Gerhardi, 
junr., Mr. J. Gramaggini, Mr. R. Kaye Gray, Mr. W. Hibberdine, Mr. A. W. 
Hibberdine, Mr. W. W. Howell, Mr. F. Howell, Mr. G. C. Jack, Mr. A. 
Jauralde, Mr. J. W. P. Jauralde, Mr. J. Jeffery, Mr. A. R. Jurado, 
Mr. S. Laborda, Dr. Ledlie, Mr. C. Lee, Mr. W. F. Lewin, Mr. R. Lopez, 
Mr. J. Е. Mills, Mr. Е. Munk, Mr. V. C. Nevares, Mr. W. Norton, Mr. E. 
Parsoné, Mr. F. T. Preddle, Mr. J. Rippon, Mr. H. A. C. Saunders, 
Mr. A. T. Serrano, Mr. H. St. L. Smith, Mr. W. Marsden Smitb, Mr. J. 
Swann, Mr. F. O. Thompson, Mr. Ge». Tucker, Mr. E. Walden Vincent, 
Mr. W. Vincent, Mr. A. H. Walton, Mr. Fred. Ward, Mr. J. Y. Watson and 
Dr. Wholey. 

After an excellent and well-served dinner the toasts of “The Queen" 
and “The King of Spain and the Queen Regent were cordially drunk. 


The CHAIRMAN then gave the toast of “Our Guest," and referred in 
feeling terms to the many opportunities which had arisen during the 
27 years which had paesed since Mr. Gerbardi firat became associated 
with Spain and her people through the Direct Spanish Telegraph Co., 
and especially in the recent, past, and how Mr. Gerhardi had always availed 
himself of these opportunities to show his sympathy for Spain, beth in her 
joys and her troubles. Their guest that evening was as well-known in Madrid 
as in the city of London. He had many friends in Spain, and in the dark 
days now happily over the little friendly services which Mr. Gerhardi had 
been able to render to Spain, not only in his official capacity, but as a pri- 
vate gentleman, had come especially under the notice of the King and the 
Queen Hegent, and, as some recognition, the Order which they had 
met to congratulate himupon having received had been besto wed, and most 
worthily bestowed, upon a true friend to Spain. He was sure they all 
hoped that this was the stepping-stone to greater honours—and further 
festivities to celebrate them. 

Mr. GERHARDI, on rising to respond, had a hearty reception. Не said 
he saw around him very many of his old friends in the telegraphic service, 
in which he had laboured for 42 years. He was, he believed, the doyen of 
the telegraph service (so far, at least, as active service was concerned). To 
these old friends and to all who had assembled that evening he could only 
say how grateful he felt. He could not live long enough to merit all the 
kind things that had been said of him. He fully appreciated the high 
honour that had been conferred upon him, and accepted it аз а token 
regard for any little service he might have been able to render to Spain in 
her time of trial as well as in the more pleasant days of old. Не had always 
succeeded in ingratiating himself with Spaniards both in England and in 
Spain. He felt sure that the results of the recent war would be to leave Spain 
invigorated and concentrated, and he looked forward to her speedy regene- 
ration. In connection with his telegraphic work, Mr. Gerhardi mentioned 
that it was he who had wired the news of the victory of Inkerman, and 
the man who had received this message in England had been good enough 
to prophesy that great things were in store for the man who had notified 
this noble victory. He felt that the prophecy had been verified by the 
high honour of which he had been the recipient, and by the gathering of 
his friends around him that evening. He was deeply sensible of all their 
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kindness, and thanked them heartily for the way in which the toast of his 
health had been received. 

The remaining toast of “ Тһе Chairman” was proposed by Mr. E. 
WALDEN VINCENT, and was warmly received. Mr. Vincent referred 
to the services rendered to Spain by Sefior Don Jauralde, and how highly 
he was respected in the English capital by all who came in contact with 
him either in business or in social life. 

The proceedings throughout were of an enthusiastic character, 


BOOKS RECEIVED. 


Handbuch der Telephonie." By Dr. Victor Wietlisbach. Edited 
by Dr. Robert Weber. (Vienna, Budapest and Leipsic : A. Hartle- 
bein.) 

** Proceedings of the Royal Society," No. 409, Vol. LXIV. 
(London : Harrison and Sons.) Price 2s. 

“ Unités Electriques Absolues." By M. С. Lippmann. 
G. Carré and C. Maud.) Price 10f. 

The Official Gazette of the United States Patent Office." 
Nos. 9, 10 and 11, Vol. LXXXVI. Published by authority of 
Congress. (Washington: Government Printing Office.) 

„The Technology Review." No. 1. Vol І. A Quarterly Maga- 
zine, relating to the Massachusetts Institute of Technology. (Boston: 
The Association of Class Secretaries.) Price 35 cents. 

Temperature Coefficients of ‘Conductivity’ Copper." By Messrs. 
Clark, Forde and Taylor. (London: Clark, Forde and Taylor.) 


(Paris : 


ELECTRICITY WORKS ACCOUNTS. 


Liverpool Overhead Railway Co. 


The subject of our first table this week is the accounts of 
the last half-year's working of the Liverpool Overhead Rail- 
way. Parallel with the several values for this period we 
repeat those referring to the corresponding period of 1897, for 
purposes of comparison. With regard to the capital account, 
the total amount expended up to December 31st last amounted 
to £748,152, representing £111,400 per mile of working rail- 
way. Of this latter figure £98,800 is the proportion spent on 
the line, and £17,640 per mile the amount spent on working 
stock and the generating station. 

The total capital received stands the same as in the previous 
year, the loan capital of £170,000 having been borrowed on 
terminable mortgage debentures at 4 per cent. 

Compared with the corresponding period in 1897 the train 
mileage has slightly increased—about 0:5 per cent.—while 
the number of passengers carried shows an increase of 427,481 
or about 9:6 per cent. 

The revenue and expenditure account has a most gratifying 
aspect. Although the revenue per passenger has slightly 
dropped, the receipts per train mile have risen from 94.24. to 
26-28d.—about 8:4 per cent. On the other hand, the expen- 
diture per train mile has remained practically steady at 
barely 1s. 8d. 

It should be pointed out, however, that, with the exception 
of the item ‘‘ maintenance of way, works and stations," all 
the other main divisions of expenditure have increased. 
“General charges" were lower, but only through the fact 
that in the 1897 half year a payment of about a penny per 
train mile was made to the Liverpool Tramways Co. 

As to the financial results, a working profit of £17,628 has 
been made, representing 2-86 per cent. of the mean capital 
during the period. Out of this sum £1,500 has been voted to 
the depreciation fund, and £8,400 paid as interest on loans. 
The remainder with the balance from the preceding half-year 
has enabled a dividend at the rate of 4 per cent. per annum, 
to be paid on the Ordinary shares for the half-year, after 
satisfying 5 per cent. per annum on the Preference shares. 

It should be noticed that, under ** General charges,” £100 
has again been paid into the contingent fund from revenue. 
This fand now stands at £700, and the renewal fund at 
£12,400. 

An arrangement has been concluded between the Company 
and the Waterloo and Seaforth and Great Crosby District 
Councils for the working of a tramway extending from Seaforth 
station to Cook's road, Crosby, a distance of 21 miles. The 
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local authorities are to lay the road and rails, and the Company 
provide the electrical equipment, maintain the rails, and 
pay the district councils 84 per cent. per annum interest for 
20 years on the cost of laying the rails, This rate covers the 
interest and sinking fund on the estimated cost. At the end 
of the above period (when the sinking fund is wiped off) the 
annual payment would be 4 per cent. for the remaining six 
years of the lease. The estimated total expenditure by the 
Company on the equipment is £25,818. 

The table given below indicates the growth of the traffic on 
the overhead line since it was opened on March 6, 1898 : — 


Dividend. 
Half-year ended | Passengers. | Train mileage. |. — — — — — — ——— — 
Preference. | Ordinary. 

Mar. 6 to 
at 30, } 1893 ..| 1,370,742 " T T 
Dec. 31, 1893 ...... 2,475,639 245,539 5% 1% 
June 30, 1894 ...... 2,861,437 ss 5% 1% 
Dec. 31, 1894..... 5,641,579 514,472 5% 2% 
June 30, 1895...... 5,460,060 511,546 5% 24% 
Dec. 31, 1896 ...... 5,780,575 321,417 57 54% 
June 50, 1896...... 3,739,575 515,010 5% 23% 
Dec. 51, 1896...... 5,919,134 520,995 5% 5% 
Типе 50, 1897...... 4,269,260 $65,599 5% 5% 

ес. 51, 1897 ...... 7,490 371,775 5% 54% 
June 30, 1898 ...... 4,472,941 562,690 5% 5% 
Dec. 31, 1898 ..... | 4,467,490 371,773 5% 54% 


City and South London Railway Co. 
The accounts analysed are those for the half-year ended 


December 81st last. For purposes of comparison we have 
repeated the analysis of the accounts for the corresponding 
period in 1897. 

The share capital received amounts to £1,146,348, of which 
£816,548 has been raised on Ordinary stock and shares, and 
£829,800 on Five per Cent. Preference shares. £187,701 
represents the loan capital, which has been borrowed on Four 
per Cent. Debenture stock. Up to December 81st last a total 
of £1,428,208 has been expended, representing £155,200 per 
mile of railway in operation. 

The accounts indicate a satisfactory maintenance of the 
steady progress which has characterised the working of the 
line hitherto. Both the train mileage and the number of 
passengers carried have increased, the latter by about 31 per 
cent., as compared with the corresponding half-year in 1897. 
The revenue per passenger has remained constant at 1:91d., 
but per train mile has risen 0°68d. An almost corresponding 
rise has taken place in the expenses per train mile, which 
have grown from 15:66d. to 15:88d. It may be noticed that 
the revenue and expenditure per mile of line have substantially 
risen, and that the various items of the latter have remained 
very constant. 

The following table is interesting as showing the increase 
in the traffic since the line was opened :— 


Казан: Ratio of Per cent 
Half-year 5 . 1 % s to | dividend. 
ended pii Receipts.t | penditure to 

carried. total revenue. Pref. | Ord. 

Dec 31, 1890 (11 days) 165,000 | £1,568 M E 
June 30,1891............| 2,412,343 | 19,405 79%, Bs | 
Dec. 31, 1891 ............ 2,749,055 | 19,799 76% 5 | 
June 30, 1892 ............ 2,813,162 | 20,931 70% 5 1 
Dec. 31, 1892 ............ 3,117,602 | 22.003 67:9% 5 E 
June 30, 1893 ............ 3,146,656 22,458 64°67 5 i 
Dec. 31,1893 ........... 3,093,351 | 22,068 646% 5 $ 

June 30, 1894 ............ 3,383,154 | 23, 565 61:77 5 1 
Dec. 31, 1894 ............ 3,275,619 | 23,541 60:9% 5 ц 
June 30, 1895 ............ 3,113,199 | 295,711 | 61:69, b | 14 
Dec. 31, 1895 3,172,438 | 25.780 ' 59:67 5 | 1} 
June 30, 1996 ............ 3,192,672 | 24,022 | 600% 5 | li 
Dec. 31,1896 ............ 3, 368,48) | £5,456 56:87 5 14 

June 30, 1897 ..... ...... | 3,437,810 | 26,403 57:6% b |2 
Dec. 31, 1897............ 3,337,861 25,473 567 5 12 
June 30, 1898 3,478,977 | 26,557 567% 5 |24 

Dec. 31, 1898. 3,462,814 | 26,320 | 56:27 5 


| 


Exclusive of season ticket holders. — 
t From passenger traffic inclusive of season tickets. 


Out of the £12,090 working profit for the half-year, £2,905 
has been paid in interest, and the surplus, with £1,005 
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balance from the immediately preceding half-year, has afforded | It is anticipated that the extension from Stockwell to Clapham 
& dividend on the Ordinary shares of 2 per cent. after meeting | Common will be completed for traffic early next autumn. 
the 5 per cent. dividend on the Preference shares. The generating station at Stockwell is being extended by the 

Considering the fine weather which characterised the latter | erection of a new boiler and engine house which will be ready 
part of last year, the above results are very satisfactory. Both | for the machinery this month. It will be noticed that the 
tunnels of the extension from the Borough to Moorgate-street | rolling stock has been increased by the addition of three 
station, and also the subway to the Central London Railway, | locomotives. Thirty additional coaches also are being 
are completed, while the three stations are almost finished. | delivered, 


LIVERPOOL OVERHEAD RAILWAY. CITY AND SOUTH LONDON RAILWAY. 


; Worked by. ,,,, ðͤ ap RENE Sen nah The Liverpool Overhead Railway Co, The City and South London Railway Co, 
Date of Commencement of Working .................... -... | March 6, 1895. December 20, 1890. 
J HO Third.rail surface conductor at 600 volta. || Third-rail surface conductor at 500 volte. 
Chief Engineee·ee·ꝛn iI S. B. Cottrell. P. V. McMahon. 


Half Fear endesqjꝙ!!! December 51, 1897. December 31, 1898. 
QUANTITIES. 
Träm MUYE- эзил аыйл 871,778 230,896 284,166 
, 4,467,490 3,337,861 2 3,462,8142 
Leugth of railway authorised _.............................. 7 ml. 5 ch. 6 ml. 6455 ch. 6 ml. 645 ch. 
Length of railway constructed ............................. 6 ml. 57 ch. 3 ml. 12 ch. 5 ml. 12 ch. 
Length of Railway Worked ................................. 3 ml. 12 ch. 3 ml. !2 ch. 
Length of railway under construction. 5 ml. 12 ch. 3 ml. 52:5 ch. 
Rolling stock, number of care | 54 54 
5 number of locomotives ..................... 17 20 
CAPITAL. 
Authorised (Total . . 22, O85, 000 £2,198,000 
Authorised (share) ......................................... ,580, 1,680,000 
. Authorised (loan) .......................................... 485,000 518,000 
Received (Total)) 1,139,820° 1,347,283° 
Received (share) ............................................. 921,910 1,146,548 
Received (loan 155,501 187,101 
Per mile Per mile Per mile Per mile 
Total. of working]! Total. jof working Total. of working Total. of working 
` railway. railway. railway. railway. 
Expended (Total) . .. £731,304 £109,850 [£748,152 E111. 400 El. 118,836 £355,000 El. 428.208 £453,200 
On line open for traffii— . . 623,280 | 92,885 | 629,776 | 95,800 840,010 | 267,000] 841,800 267400 
On line in course of construction ........................ = — = — 210,061 73,000 532,450 169,0C0 
On working stock, including power station ..... .. ... | 114,024 16,985 | 118,426 17,640 48,765 15,460 55,958 17,120 
Balance of Capital Account ................................ 7,168 1,068 | - 3,6818 548:5 20,983 6,660 | 80,9257 25,680 
nnn... ; 2,400 ‚848 = m va ЕЕ 
Contingent Fund .......... mE DEMON 1042 == == газ = 
REVENUE. Total. | Ter Waln | Total. Per train Total. конш Total. poe 
rr ðĩðWAQAA ðV2u Ub EE £37,583 24 20d. | £40,841 28 23d. £26,529 27 60d. £27,588 | 28 28d. 
Passenger trafffff oc . 36,995 | 25:87d. 40,072 | 25°73d. . 25,475 | 26°50d. 26,820 | 2:964. 
Parcels, rents, transfer fees, &с............................ 588*| 0:380d. 769% 0:494d. 1,056 1:100d. 1:500d. 
EXPENDITURE. 
67ꝙ“ꝙ0ꝙ? о н VV £22,940 £23,218 | 14°920d. | £15,035 | 15°66d 15:88d. 
Maintenance of way, works, d: stations (less depreciation) 8,845 8,2 2-137d. ó9 0°620d 0°8304. 
Maintenance of жау......................................... 909 1,320 | 0°848d. 500 0:520d 0°640d. 
Repairs of structure, stations, &с......................... 2,436 12904. 96 | 01004 01914. 
Locomotive power |... esse eene 5,747 6,085 | 3910d. 5,600 | 840d ó*650d. 
Galle“ 8 1,093 | 0°702d. 1,433 1:490d 1'568d. 
Wages at power station ................................. | 2,979 3,108 | 1:997d. 2,5170 | 26204 2 5004. 
Oll and store 3 512 744 | 0°478d. 426 0:444d 0:534. 
Repairs and renewals .................... cent 1,306 1,140 | 0°732d. 1,224 1:280d 12364. 
Repairs and renewals of cr q 587 822 | 0°528d. 461 0°4804 () 568d. 
Trafic ebene ineo reos de 7,937 8,672 | 5:570d. 6,888 | 6'080d 6°166d. 
Salaries and wages . FF 5,787 5,925 35°806d. 5,784 3°940d 4:020d. 
Other charges PE 2,150 2,747 | 1°765d. 2,054 2:140d 2:149d. 
General oargegg . . 3,237 2,185 | 149044. 1,722 | 1790d I'866d. 
, оа PLATES RN TE SUCH lu Os 350 350 | 02254. 650 | O'677d 0-666d. 
Salaries of Secretary, General Manager, and Clerks 901 0:683а. 480 6:500d 0°501d. 
Other charges 33 1, 986 77271 0°496d. 592 0°617d 0°699d. 
Rent, rates, taxes, ků ii . 1,749 1,767 | 1185d. 759 0:790d. Od. 
Miscellaneous item ес... 838 $58 | 02304. 58 | 00604. 0 0604. 
Per cent. Per cent. Per cent. 105 cent. 
FINANCIAL RESULTS. Total. apitar Total. prend Total. АУН capital 
expended. expended. expended. expended. 
Working Profit for Half.year .............................. £14,618 | 1:9937 | £17,623 | 2/3607; £11,493 10497; 0:8967; 
Sum carried to depreciation fund ........................ 1,500 | 017757 1,500 | 0'201% — = ae 
Net interest on loans ....................................... 5,400 | 0:464% 5,400 | 0:456% 5,572 0:316% 0:215 А 
Balance from last half-year's account q 5,810 | 0:520% 3,864 | 0:518% 1,035 0:092% 0:075% 
Balanoe Available for Dividend. 13,753 | 1:873% | 16,586 | 2'222% | 9,156 | 0836% 0775575 
Ordinary Dividend paid at per cent. per annum 34% — 4% — 117,1 Е == 
Percentage of total expenditure to revenue............ 61% — 56:8% — | 56°77, = = 
Revenue per Mile of Working Railway .................. £5,600 — £6,090 E £8,420 — = 
Expenditure per mile of working railway .......... .. £8,420 — £3,460 — || £4,770 — == 
Revenue per Passenger . 2:019d. — 2:000d. — l 194 ' — LoT 


„ өө 190 E ER 2333 РИК асас “сз RE 
LIVERPOOL OVERBEAD RAILWAY.—REMARKS—‘ Trailers. a Motor carriages. ; CITY AND SOUTH LONDON RAILWAY.—REMARKS-— а Exclusive of season 

b Exclusive of £4,471 received as premium on issue of mortgage debentures. c Inclades | ticket holdere. b Includes £62,409 received from premium acconnt.“ c Of 

£100 to contingent fand, £110 to insurance, £195 to office expenses, and £1,500 to Liver- | which passenger duty is £53 and law £5. d Also a dividend of 5 per cent. 

pool Tramways and Omnibus Co. d Over-expended. е Including general interest, £24 per annum on the Preference shares. е Includes £13,234 from “premium 

in last half year of 1897, and £184 in last half year of 1898. f Including auditing, £53; account.” f Over-expended. 9 Includes wages connected with working of loco» 

contingent fund, £100 ; insurance, £252; and office and travelling expenses, £303. " motives. Л Of which passenger duty is £53 and law £6. 
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ELECTRIOAL BOOKS AND PUBLIOATIONS. 


other publications 
and Publish Ocmpany, Limited. Tae 
NRINS оў Electrical Works at 


present 
ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON YouNG, M. I. R. E. Price 10s. 6d., post free; abroad 11s. 
НЕ STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. By 
Messrs. H. К. C. FISHER and J. C. H. DARBY. Price 68. net ; abroad, 6s. 8d. 
BIBLIOGRAPHY OF X-RAY LITERATURE А AND RESEARCH. Edited 
I e Е. В. PHILLIPS. With an introduction on of Crookes Tube and 
Röntgen Ray work, and a chapter giving Practical ts,” on the subject. 
SAE au gore AND ITS ALJUNCTS, By W. О. Fisum. 
ce 
Wanne OF FAULTS IN ELECTRIC LIGHT MAINS. By F. O. 
Price 5s., post free. 


MOTIVE POWER АЯР GEARING, By I. Trewzert CanTER Price 

SUBMARINE CABLE LAYING AND REPAIRING. By H. D. аки. 
бош. Price 12s. 6d., post free. 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 


Advanced). Arranged J. A. FLEMING, М.д. F.R.S. Printed 
on application. тк { 


ELECTROMAGNETIC THEORY, By Orrm Hmavisrpm. Vol. I. Price 


19s. 6d., post free 18s. Vol. II. is nearly ready. 
TRANSFORMER IN THEORY AND 


URSENTS. 
THE UTILISATION OF INDUCED O 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. Ву Prof. E "e 
FLEMING, M. A., D.8c., F.R.8. 98 original i ‚ price 7s. 6d. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A Битие, M.A. Price 10s. 6d., post free. Also in German, 8s. 6d., post free. 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d., post free. 
gré ART OF ELECTROLYTIC SEPARATION OF METALS 8 
and Practical), By Dr. GEORGE GORE. Price 10s. 6d., post free 
ELEOTRO-CHEMISTBY. By Dr. Gaogam Gorm. Price u., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. K BENELAY 
and Н. D. WILKINSON. Price ба. 6d., post free 
DEUR ARMATURES AND COMMUTATORS (Theory and Practice). By 
F.M. WEYMOUTH. Price 7s. 6d., post free. 
FEE INCANDESCENT LAMP AND ITS MANUFACTURE. By dnnn 
B. RAM. Price 7s. 6d., post free. | 
A POCKET BOOK OF ELECTRICAL ачагу FORMULAE. By 
W. GHIPEL and Н. M. KILGOUR. Price 7s. 6d ert poas free 7a. d., abroad, 85. ; 
large-paper edition, 19s. 6d., post free. New edition in the press; 
“THE reip ar iae TATER: a ts Vols. Ps 3 covers, 28., 
Puer b pce tret ыза шшр oth, ‚ post free, 9s. Bingie 


WIRELESS TELEGRAP HY: SIGNALLING across SPACE WITHOUT WIRES 
BY ELNOTRIO WAVES. By Dr. О J. 10рев. Enlarged Edition. Price 2s. 6d. net. 

A DIGM&T OF THE LAW OF ELECTRIC LIGHTING, TRACTION, ё. 
By A. C. CURTIS-HAYWARD, B.A. Price 8s. 6d., post free 

HE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Praotioal 

Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d. post free, 

THE STEAM ENGINE TEDICAIOR d Ano: D TADIVATOS DIAGRAMS, 
Bdited by W. W. BRAUMONT. Price 8s. 


FULL CATALOGUE POST FREE ON APPLICATION. 


ean be ordered direct cf 
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ELECTROMAGNETIO THEORY, VOL. IL—By Or] n Нидушрв. The 
second volume of this important work is in an advanced stage, and 
will be ready shortly, 


| PRACTICAL TELEPHONY.—By Dang Smeram and F. O. RAPHAEL, 


PRIMARY BATTERIES.—A work on this subject will shortly be published 
the theory and practice of the Primary Battery up to date. 

The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wapse. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

“THE ELECTRICIAN” WIREMAN'S POCKET-BOOK.—" The Electrician” 
3 will shortly чег valuable pocket-book for the use of those 
engaged in wiring work, both external and internal. 


CARBONS FOR ALL ELECTRICAL PURPOSES.—By Franom JEHL. А work 
will shortly be published dealing fully with the manufacture of 
trical e 


machinery and apparatus used in carbon manufacture on the Continent 
чи e C cx the latest practice in this important 
su 

THE ELEOTRIO ARO.—By Mrs Атртон. This work wil shortly be 
published, and will contain an historical sketch of the early experi- 
. well as the important results of recent 


SPECIAL NOTICE. 

NOW READY.—Vol. XLI. of “Тнв ELEZOTBICIAN," bound in 
strong cloth. Price 17s. 6d., post free 18а. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. 5d. 

A complete set of the Second Series of THE ELECTRICIAN can now Le 
supplied. These seta are very scarce, and early application should be made. 
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NOTICE.—GOOD FRIDAY WEEK. 

“THE ELECTRICIAN ” will be published on THURSDAY in Good Friday 
week instead of on Friday. Communications intended for this issue 
must reach us not later than Wednesday morning's post. 

Alterations to existing Advertisements and Copy for new Adver. 
tisements should reach the Publisher on Tuesday, but in any case 
not later than Wednesday morning. 

L... ——8 . ͤ—— —— — . ———.ñ— =) 
MUNICIPAL ELECTRIC SUPPLY BUSINESS. 


There lies before us a document purporting to be a return, to 
the order of the House of Commons, “ of the water, gas, tram- 
way, electric lighting and other reproductive undertakings 
carried on by municipal boroughs " in England and Wales. 
The return bears the date March 6, 1899, and embodies financial 
statistics covering а period of five years ended March 31, 
1898. Ostensibly it represents the capital invested in, and 
the amount of business, profit and loss involved by, muni- 
cipal trading undertakings in the two countries named, no 
regard being paid to similar undertakings in Scotland and 
Ireland. A document of this description, provided it were 
drawn up in an impartial spirit, and were both accurate and 
complete, would afford means for reliable judgment to be 
arrived at аз to the commercial characteristics of municipal 
trading. It would not only indicate the precise allocation of 
capital to the various departments of such trade, c.g., electric 
lighting and tramways, but would also be a valuable guide in 
comparing municipal undertakings of any description with 
similar undertakings worked by private or joint stock enter- 
prise. At the present moment, therefore, this document 
should come quite opportunely, when throughout the land and 
in our legislative assembly the question of municipal trading 
is being actively discussed. 

The undertakings classified under various heads and 
embodied in this return comprise waterworks, gasworks, 
tramways, electric lighting, markets, baths, &c., cemeteries, 
working-class dwellings, piers, &c., and a miscellaneous 
collection not specified. Harbours, public libraries, and some 
few other species of trading undertakings are, however, rot 
included. The “ total capital, inclusive of borrowed capital," 
provided by the municipal authorities, amounted at the ds te 
specified to £88,152,595. We believe that the aggregate 
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local debt for England and Wales at the beginning of last 
year was approximately 260 millions sterling; so that the 
capital invested in trading works represents about 34 per cent., 
or slightly over one-third of the total municipal debt, As 
& matter of fact, however, the proportion is very much in 
excess of this, for the enlightened compilers of the return before 
us appear to have been oblivious of the fact that such a place 
as London is in existence, or else they have been content to 
regard the undertakings of metropolitan vestrics as not 
coming into the category of works ‘carried on by municipal 
boroughs." At any rate, London is completely ignored. 
Taking the return as it stands, however, we note that the 
total capital borrowed was £88,979,981, of which £11,720,904 
had been repaid, leaving £71,888,232 as the outstanding 
debt. The aggregate accumulated sinking fund stood at 
£8,208,597. So much for the capital account : let us now con- 
sider the business done. During the five years ended March 
91st last the average aggregate annual income was £8,898,876, 
representing a turn-over of about 10 per cent. of the total 
capital. The average annual working expenses" are set down 
at £5,819,597, so that the item designated as the average net 
profit is given as £8,613,668. This last item represents 
4 per cent. of the capital, and we might almost have been 
persuaded by this item to believe in the lucrativeness of 
municipal trading, were it not that closer inspection revealed 
that what is termed the average net profit is far from 
representing money wholly available for expropriation to 
purposes outside the requirements of the business. It is not 
exactly what a business firm or company would regard as 
money available for distribution as dividends. To begin with, 
practically the whole of the so-called net profit, viz., a sum of 
£8,127,271, has been paid away as interest on borrowed 
capital, and in repayment of capital ; and out of the residuum 
only the paltry sum of £81,167—less than one-tenth per cent. 
on the total capital—has been set aside for depreciation of 
property. Thus the clear profit on the combined efforts of 
the municipalities during the past five years is only some 
£400,000 per annum—less than } per cent. on the capital 
invested. Assuredly the debate as to what should be done 
with municipal profits need not yet grow heated; a starving 
depreciation fund implores the sympathy of the disputants, 
and can absorb all the profits and much more before it will 
be over-fed. 

Sufficient has been said to reveal both the general scope of 
this Parliamentary return and the general trend of municipal 
trading. Let us now consider in greater detail the one item 
in the return which possesses especial interest for electrical 
engineers, viz., ‘Electric Lighting.” The ‘ summary,” 
from which our foregoing quotations have been made, sets 
forth that the total capital invested, on March 81st last, 
in municipal electric lighting undertakings in England and 
Wales was £3,416,711. As, however, London has been ignored, 
this excludes the considerable capital acquired by the metro- 
politan vestries, and some £485,500 should therefore be added 
to the total. It is next stated that the capital actually 
borrowed was £3,108,533, of which only £108,848 has been 
repaid, leaving a balance of £2,990,582 yet to be repaid. It 
appears that the aggregate sinking fund stood at £101,642. 
Examination of the detailed tabular statement which follows 
the summary reveals that only 55 electric supply undertakings 
have been considered; but the omissions, excepting those in 
London, are of trifling importance. Proceeding with the 
summary, we find that the average annual income” during 
the past five years was £804,499, or 9 per cent. on the capital. 
Out of this £168,755 was spent in „working expenses, 


leaving £187,820, ог 4 per cent. on the capital, as the sum 
representing what the compilers of the return are pleased 
to call net profit. Considering, however, that no less 
than £126,659 has been paid out in interest and repay- 
ment of loans, and that the poor little sum of £8,747 
has been dignified with the chilly distinction of being made 
into a depreciation fund, it is evident that there has been 
precious little real profit-making. Add £126,659 to £8,747, 
and substract from £187,820, and you get the item £6,914 as 
the average annual real profit of municipal electric supply 
during the five years ending March 81st last. It represents 
the magnificent return of just 4 per cent. on the capital 
invested. No doubt we shall be told that municipal authori- 
ties despise profits and all the sordid things beloved of mere 
money-making companies. Be that as it may, it is at least to 
be expected of municipal works that they should be run with 
a clear balance-sheet. Examination of the return shows that 
in the majority of such works this requirement is not 
realised. Of the 55 electrical undertakings considered, 
44 are said to have made a net profit, but we find that 
there were no less than 49 concerns for which for five 
years nothing had been set aside for depreciation. Further, 
it is evident that the six concerns which had had regard 
to depreciation had only mustered 28,747 between them, 
not more than +; per cent. on the capital. We may go 
still further, and discover that although 44 undertakings 
are stated to have made а net profit averaged over five years, 
only 19 have been able to pay interest and repay loans with- 
out drawing upon tho District Rates, or some other outside 
source. Indeed, it is evident all through the return that 
it is the good management of a few large undertakings, such 
as those at Brighton, Manchester and Liverpool, and not an 
all-round or fairly general success, that has imparted to the 
return the semblance of satisfactory results which is so apt 
to be the most illusory feature of statistical documents on 
municipal trading. The good deeds of the few are treated 
as works of supererogation that can cover the sins of the 
multitude. This principle of ethics cannot be admitted, at 
any rate, to apply to municipal or any other form of trading. 


REVIEWS. 


The Free Expansion of Gases. By J. S. Ames, Ph.D. (London and 
New York: Harper Bros. 1898.) 

This little treatise forms one of Harper's series of Scientific 
Memoirs, and embodies memoirs by Guy-Lussac, Joule and 
Thomson (Kelvin). The translating and editing have been 
undertaken by Dr. Ames, who is editor of the series. The 
work presents in a compact form, and one easy of reference 
by students of physics, the general mathematical treatment 
of the physics of the expansion of gases. It is illustrated 
with diagrams that serve to elucidate the text, rather than 
with mere pictures, and the book throughout is equipped with 
а number of valuable tables of constants and other physical 
quantities relating to the thermodynamics of gases. 


Prismatic and Diffraction Spectra. By J. S. Ames, Ph.D. (London 
and New York: Harper Bros. 1898.) 

This is another of Harper’s Scientific Memoirs, and em- 
bodies the memoirs of Joseph von Fraunhofer, famous as 
the discoverer of the transverse lines in the luminous 
spectrum. The book is uniform with the one referred to in 
the previous review, and gives an admirable and succinct 
account of the investigations in radiation and absorption lines. 
The work includes a translation of a Paper giving a shor: 
account of the results of new experiments by Fraunhofer cn 
„The Laws of Light and their Theory," this Paper having 
been read in 1823, besides a quantity of other literary con- 
tributions from Fraunhofer's pen. 
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ELECTRIC TRACTION AND ITS APPLICATION TO 
SUBURBAN AND METROPOLITAN RAILWAYS.* 


BY PHILIP DAWSON. 


There is no longer room for doubt that electricity is the one pre- 
eminently successful motive power for tramways. This is proved 
hy the rapid growth of electric traction. The words experimental 
line" have fallen out of use, yet it is only a few years ago that those 
who ventured to foretell that the trolley system would be generally 
introduced into this country were ridiculed. There is no country 
in which electrio traction is advancing more rapidly, and in which 
finer plants are being installed than in Great Britain, The day is 
not far off when horses and steam will have disappeared from the 
streets as far as tramways are concerned, and when the horse 'bus 
as a competitor will be no longer known. The problem of greatest 
importance, however, in which electric traction will be a principal 
factor, isthe rapid transportation of large crowds from and to their 
business in our cities. e object of this Paper is to investigate iu 
& general way the special requirementa of this service, and to 
demonstrate the special adaptability of eleotric traction to it. 

It is evident that the only solution of rapid transit lies in rail- 
ways, which must be either overhead or underground, and of both 
London possesses a greater mileage than any other town in the 
world. The factor of initial expenditure must restrict the number 
of tracks available for the up and down traffic. The stopping places 
on such lines must of necessity not be far apart, and to diminish 
ihe crowds on the platforms and to increase the number of pas- 
sengers the trains must follow each other with the greatest possible 
frequency. Consequently, the average speed of the trains must be 
increased as much as possible without unduly diminishing the dis- 
tance between two consecutive trains, which would be dangerous. 
Steam locomotives have probably reached their approximate 
maximum development, and the results so far obtained with them 
for the class of traffic in question are far from satisfactory. They 
do not get up speed rapidly, owing chiefly to the torque on the 
driving axles constantly varying in consequence of the reciprocating 
motion of the pistons. They are not economical as their fuel con- 
sumption is practically the same whether they are exerting their 
fallest power, coasting or standing still, and their maintenance is 
very costly. 

— There is a commercial limit as far as distance is concerned beyond 
which transmitting power electrically will not puy. But that limit 
varies with each case, and cannot be ascertained except by the most 
careful calculation after all the conditions that maintain have leen 
minutely examined. England was the first country to introduce 
electric traction on railways, both underground and overhead, as 
instanced by the City and South London, and Liverpool over- 
head electric railways. But, to prove commercially that very 
much heavier traffic could be handled, that much greater 
distances could be traversed, and to develop on a large scale 
the necessary machinery was again left to America, and hence 
the necessity of being practically confined to American experience 
and examplesinthis Paper. There are practically three methods of 
handling electrically the traffic on a railway, namely :—1. By 
locomotives or motor cars hauling а train of trailer cars. (2) By 
independent motor oars. (3) By a set of independent motor cars 
formed into a train and handled from the front car or from 
a so-called controller car. Each car, however, can be separated 
from the train, and then becomes an independent motor car. As 
regards the supply of the necessary current for the motors, there 
are three distinct methods :—Firstly, by accumulators or storage 
batteries which may be carried either on the motor car or 
locomotive, or on a tender. Secondly, by having a car containing a 
stationary engine, dynamo and boiler, which supplies the necessary 
current to the motors on the cars comprising the train of which 
it is part, and as proposed by W. Heilmann. Thirdly, by con- 
tinuous or multiphase current supplied directly from a generating 
station or from a sub-station which, in its turn, gets its 
supply of energy from the main station, the current being 
distributed either in the form of direct or polyphase to 
conductors running along the lines, and from which the power 
is supplied through sliding contacts on the cars to the motors, 
The two former methods, as far as this Paper is concerned, 
will not be discussed, as sufficient data are not available to justify 
their being considered. The system of transmission of energy to 
the motors by means of conductors laid along the track, will, there- 
fore, alone be considered. This method allows of several variations 
as far as the generation and distribution of power is concerned, 
amongst which the chief may be set down as follows :—(a) One 
continuous current generating station supplying current direct to 
contact rail. Where drop in pressure owing to distance becomes 
excessive, a negative ''booster" may be used—it serves, so to 
speak, to pump back the current to the station, and is self-regu- 
lating, not taking at any period more power than is actual 
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required to pump the current back. Should there be one or two 
lines too long to enable them to be worked this way, polyphase 
high tension generators should supply the power to one or more 
sub-stations along the line, as may be found necessary, in which 
rotary converters are located, which transform the current back 
The polyphase generators to be driven by con- 
tinuous current motors in the generating station. Asan example 
of such a station, the new Dublin tramway power house may be 
taken. (b) One central station generating continuous current with 
sub-stations in which accumulators are located along the road, and 
which are charged by means of a booster and special cables. As 
an example of this system, the Leeds tramways may be taken as 
designed by, and carried out by, the late lamented Dr. John 
Hopkinson. (с) A series of stations, as described under (a) and (b), 
situated at various distances and connected together one with the 
other. As an example of this, the tramways and light railways in 
and round Boston, Mass, may be taken, owned by the Boston 
Elevated Railway Company, which has absorbed the well-known 
West End Company. 


Data of Boston Elevated Railway. 


Track miles operated ...................................... 505 
Number of annſsſsſ каке ао +o 2,648 
Car miles run during 1898 ................-............. 29,787,000 
Passengers carried during 189898999 172,764,300 
Number of power statioobttr n 

Total capacity of power stations in kilowatts ...... 16,100 


Total rated indicated horse power of engiues......... 24,000 


(d) A power station generating polyphase currents, which, by 
means of static step-up transformers, are transmitted at tensions 
which run from 2,500 to 40,000 volta to sub-stations where static 
step-down transformers reduce them to pressures of 300 to 300 
volts, the current at this pressure enters rotary transformers, which 
deliver direct current at 500 to 650 volts to the line. As an 
example of this later system, the Central London Railway, which 
is now under oonstruction, may be mentioned. (е) A three-wire 
system with continuous current, the rails or return forming the 
neutral wire. This has been tried and found wanting, and the 
engineers of the Central London Railway most carefully iuvestigated 
ite possibility and decided in favour of polyphase transmission and 
rotary converters, and rightly so. From careful calculations and 
the investigation of what has been done both in Europe and America, 
there is no getting behind the fact that for any power station 
which will exceed 4,000 kilowatts in capacity, the polyphase system 
is nearly certain to prove commercially the only admissible one. 
This statement is upheld by such an authority as Mr. H 
Parshall, M.I.C.E. It is evident that in the particular cases at 
present under consideration (suburban and metropolitan communi- 
cation), more than 4,000 kilowatts will be under consideration, and 
therefore nothing, as far as the power station and transmission is 
concerned, but polyphase currents will be considered. 

There are two distinct varieties of service to be catered for. 
One that on a system like the Metropolitan and District, where 
the stops are frequent and the runs short. The other the case of 
long distance lines with few stops. In the present Paper it is only 
proposed to consider the first variety. In this case the use of 
polyphase motors need not be considered, as for work entailing 
frequent stopping and starting they have not up to date proved 
satisfactory. 

A short examination of the importance of rapid acceleration on 
lines having stopping places at short intervals is interesting. Prac- 
tical experience with electrically-driven motor cars, or locomotives, 
on the experimental track of the General Electric Co., at Schenec- 
tady, has proved that it is perfectly feasible to attain a speed of 30 
miles an hour 10sec. after starting from a standstill. Assumin 
a level track, and that during 65sec. the current is cut off, an 
the train allowed to ooast, that the brakes are then put on, the 
train will be brought to a standstill 15sec. later, aud the total 
time from start to stop will be 903ec. Under these conditions it 
will be found that the average speed will have been 23 16 miles 
an hour, and that the total distance run will be -about 0°55 
of a mile, Assuming that instead of attaining the 30 miles 
an hour in 10sec., it took 30sec., and that this full speed of 
30 miles an hour was kept up for 40sec. longer, апа the brakes 
then put on, the train would be brought to a standstill in 
90sec., and the average speed would work out as 21°66 miles 
an hour, or an average speed of about 10 per cent. less than 
in the previous case, the consumption of power, however, being 
much greater. It is evident that the most important point is to 
attain a high average speed, and to keep the maximum speed 
attained as low as possible, as by so doing less power is required in 
braking the train, and also less power is required to run the train. 
The time between the moment when themaximum speed is attained, 
and when the brakes are put on, should be at least from four to six 
times that required for stopping the train, so as to allow for errors . 
in judgment on the part of the driver, and also to enable him to 
make up lost time. On the Manhattan Elevated Railway, in New 
York, the trains which are drawn by steam locomotives take 20 
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American rating. z | Amps. (full load). E Commercial efficiency. 5 Approx. | Diam. English rating at 500 volts constant potential. 
mcm acr a CSS MESE Nobis rs weight of of . ² . —— 
$ Speed. | £ = | 75% | 50% | 25% armature generator | shaft in а... Amps. Approx. Approx. weight 
Kw. Revs. per р; 500 volts. 600 ғов. 2 > and com- i j Classification.| Full | Н.Р. | of steam engine 
x 2 шше. = P | load. | load. load. mutator. complete. | inches load. to drive. in be 
6; 165 200 237 300 975 | 934, 933 921 89 | 6,000 15100 |9 150-200 | 300 212 42,500 
6| 225 200 321 410 375 94 | 933 | 95 | 894| 7,000 21,000 9 103 200-180 | 400 285 50,000 
6, 225 150 321 410 375 |94 | 93$ 93 894 | 13,900 54,500 9 -114; 200-135! 400 285 55,000 
6 225 120 321 410 375 94 933 93 893 | 14,520 37,000 9 -114 200-110 | 400 285 85,000 
6| 325 100 464, 590 542 | 94 | 93% 93 893 17,000 45,500 9 -114| 300-135 | 60 428 144,000 
6| 395 150 464 590 542 | 94 | 938 93 893 21,000 61,000 1114-14 300- 90 600 428 85,000 
6 425 160 607 773 710 | 94 | 93% 95 ‚ 89% | 25,500 60,000 114 - 16 585-175 | 770 550 94,000 
8| 495 120 607 773 710 |94| 958 | 93 891 29,000 65,000 14 16 385-110 770 250 100,000 
& 425 160 607 775 710 94 | 933 93 | 894 | 31,0C0 72,000 [15 -18 585 – 90 770 550 180,000 
8| 425 80 607 775 710 94 | 9354 95 . 894 52,000 75,000 |15 -18 585 – 75 | 770 550 198,000 
8| 525 125 7501 956 877 | 94 932 93 894 | 51,000 72,000 16 – 18, 480-115 | 960 685 181,000 
10 525 100 7501 956 877 94 | 954 93 | 895 | 27,000 69,000 |16 -18 480- 90 960 685 187,000 
10 655, 90 750 956 | 877 | 94| 954 | 93 | €94| 32,500 | 76600 16 -18 | 480— 80 960) 685 192.000 
10 525 15 750 956 877 | 94 | 95$ 95 894 | 36,000 87,000 16 -18 480- 70 | 960 685 198,000 
12 350 120 1,206 1,545 | 1,420 | 944 943 | 932 90 | 40,000 | 100,000 |19 —22, 800-110 1.600 1,135 | 215,000 
124 850 100 |1,206 1,545 1,420 | 944! 941 93? 90 44,000 107,000 |19 - 22 | 800 - 90 | 1,600 | 1,135 237,000 
12| 850 80 11,206 1,545 1,420 | 944 94} 958 | 90 47,000 116,000 |19 -22 600- 75 1,600 1,145 285,000 
12 1,050 80 |1489] 1910 | 1,755 95 948 94 904 55,000 | 130,000 |22 -25 | 950- 75 1,900 1,341 $00,000 
12 1,200 80 |1698 2,480 2,000 85 942 | 94 904 | 68,000 | 158,000 [24-27  1,100- 75 2,200 1,556 415,000 
16| 1,600 75 2,260, 2,910 2,070 95 | 943 94 , 901! 70,000 160,000 |24 -27 | 1,£00— 70 | 5,000 2,120 ‚000 


Metropolitan Elevated, Chicago. 


Number | Average speed (not | Average current ‘Board of Trade units 


of cars in | including stops) іп (not including stops) delivered at switch- 
train. miles per hour. in amperes. | load per ton mile. 
4 14-4 148°7 | 0*050 
4 14:0 1552 | 0:055 
4 14:5 1518 0:050 
5 1477 1574 0065 
3 151 155% 0:058 
2 15:5 90:1 0:058 
2 16:8 106°6 | 0:059 
4 12:2 1011 | 0:042 
n C . 'Tractive effort per 8 3 
fi ъд ton lege: f 
: 4 — 3 
Railway Co | 8 | 2 — Mai- | Average E ced 8 
© ET ан for total $ © E 
uL 3 a bu time. | 85 a 
| І ime, a 
Metropolitan Elevated, | sec. Ibs. вес. Ibs. feet 
Chicago ........... eee 2 | 88,000 10 177 40 107 54:8 1,020 
Lake-st. Elevated, Chic. | 88,000 10 135 40 84 276 870 
Alley Elevated, Chicago | 5 144,000 | 10 135 40 98 | 286 840 
Illinois Central, Chicago | 4 |300,000 | 10 | 95| 40 | 79 250 750 
ManbattanElevated,N.Y. 4 190,000 10 88| 40 67 | 21:00. 615 


| 


Distunce 2,000ft., to be run over in 75 seconds, or at an approximate 
Average Speed of 16 Miles per Hour. 


Time during | Maximum speed Time during Average power-con- 


which power | attained in miles which brakes | sumption, per tou, 
applied in secs. applied. in В.Т. units. 
7:5 10:0 0:035 
12:5 10:5 | 0:036 
16:5 11:5 | 0:038 
245 125 , 00415 
31:0 14:0 0:0480 
390 | 17:0 0:0575 
550 | 22:0 0 0840 
Distance to be run 2,000. 
‘Time in | 
Tractive | Maximum | seconds Time in Average , Board of 
effort speed during which speed in Trade units 
per ton in in miles | which | 2,000 feet | miles per ton 
lbe. per hour. brakes run. per hour. mile. 
applied | 
62:5 410 41:0 53 0:500 
400 53°0 54:0 52:0 26 0:296 
150 46:0 26:0 58:0 25 0:160 
100 400 240 67:5 20 013 
65 54°) 220 82:0 17 0:100 
45 27:5 15:0 98:0 1593 ^ C075 
35°6 23°0 120 | 1270 104 0:057 
27:6 175 110 ‚ 1600 8 0`045 


seconds to attain a speed of 14 miles an hour, or less than half the 
speed in double the time as compared with electric traction just 
mentioned. A much larger current will be required to attain 
a rapid acceleration than to obtain a slow one, but the current 
will be required during a much shorter time, and the total 
energy supplied will be less in the case of rapid than of 
slow acceleration. This fact must not be lost sight of when 
calculating the feeders for such a system, and the train 
service should be arranged in such a way that as few trains as 
possible start together. Furthermore, the more rapid the accelera- 
tion required the larger will the motors have to be, and, therefore, 
there will be a limit, above which it will not be advantageous to 
push the rapidity of acceleration. In new tunnel lines, such as are 
now being constructed all over London, it will be evident that it is 
an advantage to have the stations built with a down grade for the 
trains to start, so as to help the motors and reduce the current 
required at starting ; and that, similarly, it will be au advantage to 
have an up grade when nearing a station, so as to reduce the amount 
of power required in braking. By properly choosing these gradients 
it is found that & total economy of from 40 to 50 per cent. in the 
total power required by a train may be made. According to Mr. 
Potter's tests, it was found that, during acceleration, an average 
power of 32 amperes per ton of weight of train was required. 


With a comp'ete traia composed of one motor car and two 
passenger cars, weighing complete 148,0001b., a maximum horizontal 
effort of 9,750lb. was required in acceleration, the maximum 
current was 780 amperes at 500 volts, the maximum speed attained 
was 92 miles an hour, and the time taken to attain the speed was 
34sec., the motor car being equipped with two 200 н.р, motors. 


In another case, with a train composed of one motor car, equipped 
with two 125 Н.Р, motors and one trailer car, total weight of train 
being 103,0001b., a maximum speed of 31 miles an hour was 
attained in 37 seconds, the maximum current being 500 amperes, 
and the maximum horizontal effort required to attain acceleration 
5,640lb. In a series of tests made on the Nantasket Beach line 
it was found that with a heavy motor car, 5166, in length overall, 
carrying 100 passengers, weighing 31 tons, on an average distance 
of 2,980ft. between stations, a maximum speed of 40 miles an hour 
was attained, the average speed being 18 miles per hour, and the 
power required was 0:098 Board of e units per ton mile. In 
an experiment with a train composed of one motor car and one 
trailer car, weighing 57 tons, with an average distance between 
stations of 4,280ft., a maximum speed of 37 miles was attained, the 
average speed being 17 miles an hour, the power required being 
0:067 Board of Trade units per ton mile. 

From a comparison of the actual results obtained on the elevated 
electric railways of Chicago and on the Metropolitan and District 
line in London, we see that whereas the maximum speed of 25 
miles an hour is obtained in 10 seconds with electric traction, it 
takes 33 seconds to do it with steam looomotives—and that whilst 
the electrically propelled train oould do the distance of 1,880ft. in 
66 seconds, with steam it would take 93 seconds, or nearly half as 
much time again. If in the case of electric traction the power is 
cut off the moment the maximum speed of 25 miles an hour is 
obtained, and the train allowed to coast before the brakes are put 
on, the distance considered would be done in 76 seconds, and that 
the steam driven train even then would take more than 25 per 
cent. more time to do the same distance. 


(To be continued.) 
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CORRESPONDENCE. 


THE THEORY OF THE MARCONI TELEGRAPH. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Having had the pleasure of attending both meetings in 
connection with Mr. Marconi's paper on Wireless Telegraphy I, 
in common doubtless with many others, was struck by the 
entire absence of any attempt on the part of Mr. Marconi to 
afford his listeners any theoretical explanation of his system of 
signalling through space. It seems to me that this is a great 
omission, and must tend to place Mr. Marconi at & disad- 


vantage, which he should at once rectify by availing himself | 


of your columns to give us now what we are entitled to. 
Should he fail to do so I trust that some of your 
correspondents will step into the breach and take up the 
position which ought to have been occupied by Mr. Marconi. 
The interesting messages quoted by him in his Paper 
are a sufficient proof of the practicability of conductionless 
telegraphy, and should satisfy all concerned that it possesses 
а certain commercial value; but this is not enough for those 
interested in the scientific aspect of the question, and who 
have so long and patiently waited to hear Mr. Marconi expound 
the laws which underlie the results obtained. So far, such 
information as we have gained on these points has come from 
others rather than from Mr. Marconi himself, and, under the 
circumstances, this is a sufficiently singular fact.—Yours, &o., 
ConDUCTION. 


e 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: From your leader on Wireless Telegraphy," in this 
week's Electrician, it appears that you have quite misunder- 
Blood my remarks. 

I did not propose a theory of discharge from given points, 
as you suggest, but merely gave the points on an electrical 
machine as an illustration of the fact, that on a charged con- 
ductor the electric force is greater near the convex parts than 
near the flat or concave surface. 

I did not imply that there was any discharge from the wire, 
but only that the displacement current in the ether must be 
greater the further the given portion of the wire is from the 
earth.—Yours, &c., J. Exskine-Murray. 

Poole, March 21, 1899. 


THE WEHNELT INTERRUPTER. 
TO THE EDITOR OF THE ELECTRICIAN. 


The new Wehnelt interrupter for induction coils would 
suggest the search after a mechanical method of arriving at a 
high rate of interruption of current, without risk of burning 
the contacts, notably, as is the cage when one terminal alone 
is constantly in circuit (by the magnetic make and break). 

The following idea is proposed with some diffidence; as it 
would probably—if of practical value—have been suggested by 
others: but it is this :— | 

Could not a wheel be constructed— driven by a separate 
current, if desired consisting of a convenient number of 
Bectore, insulated from each other near the periphery, but 
connected at the axis. A brush (or, perhaps, pulley revolving) 
or other convenient arrangement for ensuring a sliding contaot, 
would glide over the surface of the revolving. wheel or disc, 
near or on its periphery.* The rest is sufficiently obvious. 
One terminal of the exciting battery would be connected with 
the axis of the wheel, the brush would be connected through 
the primary of the induction coil to the other terminal of the 
battery. A condenser could, of course, be inserted at will, and 
would at least diminish the sparking, if found otherwise not 
without advantage. 

The object of the idea is naturally to do away with the evil 
of one terminal alone as interrupting mechanism (with atten- 
dant heating), and to secure full control of rate of breaking 
current—by varying at option speed of wheel — results which 
are very imperfectly attained with the Wehnelt, or with the 


* The brush could, by a screw, be made to vary the position of contact 
on the revolving disc, at will—if thought advantageous. 


mercurial make and break mechanism. Your readers may judge 

what value (if any) the above suggestion may possess, if you 

think it well to accord this a place in Zhe Electrician. 
Hamburg, March 21, 1899. S. ToLVER PRESTON. 


TO THE EDITOR OF THE ELECTRICIAN. 


Siz: Perhaps the following may be new to some others who 
are using Dr. Wehnelt’s interrupter. In experimenting 1 
connected the interrupter with the 100 volt circuit without 
any coil. It then refused to work, one bubble just being off 
at the moment of making contact. 

Further experimenting shows that self-induction is required 
to make the brake work. Perhaps the action is in this wise. 
On the current being switched on, the positive pole is 
immediately afterwards insulated by a layer of oxide and the 
current ceases. The counter current induced in the coil can 
then act, and for a moment converts the positive pole into a 
negative one, absorbing the oxide and setting free a little 
hydrogen, and so the action goes on. | 

That this is the case I found by collecting the gas given ой 
from the positive " pole and applying a light, when there was 
a brisk explosion, leaving, however, a considerable amount of 
oxygen and ozone in the tube.— Yours, &c.,, ALEX. HL. 


THE NERNST ELECTRIC LAMP. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sm: I notice from the abstract of the discussion on Mr. 


Swinburne's Paper, given in your issue of Feb. 24, that Prof. 
Ayrton did me the honour to refer to views which I have held 


for a number of years regarding the source of light in the 


Welsbach mantle, and I may say also in the calcium light. 

I thought that it might interest some of your readers to have 

а more explicit statement of what these views have been, and 

still are, and I enclose a statement [subjoined], which is being 

sent to the Electrical Review, New York, at the request of its 

editor.— Yours, &c., Evisu Тномвом. 
Lynn, Mass., March 10, 1899. 


STATEMENT. 

Some six or seven years ago, when the Welsbach burner 
first came into prominence, I made some experimental tests, 
which convinced me that the light of the burner was not 
merely due to the material being brought to a high tempera- 
ture by the hot gases of the flame, and the experiments also 
convinced me that the material of the burner itself did not 
possess any peculiar property of luminesence, except under 
specific conditions of use. I may say that these views have been 
freely communicated to my associates and others ever since I 
first held them. 

I found that the material, when introduced into the flame 
of an are and very highly heated, did not shine with any 
greater light than a piece of carbon filament would under 
similar conditions, and it appeared to me that what was neces- 
sary to develop the light-giving quality was to immerse the 
material of the mantle in gases undergoing conbustion, i.e., 
in gases containing combustible and free oxygen. This was 
illustrated by the use of an ordinary blow-pipe flame; whena 
piece of a mantle was placed in the reducing flame it glowed 
brightly, but when carried out to the point of the flame (where 
the combustion was completed) it glowed far more faintly, 
though the temperature of the gases was doubtless as high 
in one case as in the other. 

This led me to make other experiments, which, in general, 
confirmed the view here expressed : that the light given out by a 
Welsbach mantle is, in my opinion, largely due to union of 
the gases taking place within the pores. Gases may possibly 
be condensed within the pore, and there caused to unite, 
producing high temperatures; or the material of the mantle 
itself may be intermediary in a set of chemical changes, which 
d in the oxidization of the carbon and hydrogen of the 

ame. 

It is interesting to note in this particular. that the calcium 
light in which a jet of oxygen and hydrogen, or hydrocarbon 
gas, is projected upon a piece of lime, probably embodies the 
same principle of action. Frequently, in working with the 
calcium light many years ago, I have been struck with the 
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great difference between the amount of light given out by the 
lime when the tip of the hydrogen flame only reached the 
lime after the combustion was fairly complete, as compared 
with that given out when the lime was, so to speak, pushed 
right into the flame where active combustion was taking 
place. In the former case there was but little emission of 
light, and in the latter a light of great brilliancy was evolved. 

It is well known that a properly adjusted calcium light 
represents a high luminosity and intense light emission for 
the small spot of lime heated. It is also well known that at 
that spot the character of the lime undergoes a change. It 
is gradually volatilised or eaten away just as the material of 
the Welsbach mantle is gradually carried off. This is noticed 
especially at those parts exposed to the flame in its most 
intensely active zone of combustion. 

I have never been a believer in any special luminesence 
idea in connection with the mantle constituents, and it is a 
source of some satisfaction to me that views akin to those I 
have held for so long a time appear to be gradually gaining 
ground. (Signed) Exiav THOMSON. 


PARLIAMENTARY INTELLIGENCE. 


7 


ST. JAMES’ AND PALL MALL РІЕСТВІС LIGHT 
CO.'8 BILL. 


The Select Committee which is considering the group of Bills dealing with 
the supply of electricity to London resumed, on the 17th inst., the con- 
sideration of the Bill of the St. James's and Pal] Mall Electric Light Co. 
The opposition of the Vestry of St. James's, Westminster, was opened by 
Mr. Freeman. 

Mr. HENRY MONSON, Surveyor to the Veatry, said that when coals 
were being unloaded at the works of the promoters in Carnaby-street the 
thoroughfare was blocked. There was a clause in the Bill, which said that 
not more tban 20 houses inhabited by working classes should be taken, but 
40 tenements would be acquired. 

The CHAIRMAN asked if there were any precedents in which, in a case 
like this, it had been decided that more than 20 houses were being taken. 

Lord R. CECIL: There is no decision given to that effect. The ordinary 
rule of Parliament has been to have a clause in these Bills forbidding more 
tban 20 houses belonging to the working classes being taken away without 
the cunsent of the Home Office. The petitioners desire the promoters to 
insert a penalty, the effect of which will be, not only to forbid us from 
taking 20 houses, but to render us liable to a fine of £500 if we do take 
them. That we have put into the filled-up Bill. We submit that the 
Home Office is the proper authority to raise this point if anybody is, 

A MEMBER OF THE COMMITTEE: Are the promoters prepared to 
make a proposal for rehousing the 540 people who will be dispossessed ? 

Lord К. CECIL: We say that that is a delusive number. The question 
is not the number of persons who will be disturbed, but the number of 
persons of the working classes. It includes people employed in our own 
works. 

WITNESS denied that the present works had improved the neighbour- 
hood ; noxious smells and heat came from the works. They had received 
complaints of the Company’s works from householders. | 

By Lord К. CECIL: Has not the street become more respectable since 
the Company came there — The particular street in which the works are 
situate is more respectable. 

The CHAIRMAN: Has the rateable value of the neighourhood gonedown ? 

WITNESS : Well, I do not put it in that light ; 

I underatood you to say that this new station would reduce the rateable 
value of the surrounding property. Has the present building had that 
effect ?—What I say is that the works will have that effect. I take as the 
foundation of that statement the complaints made as to the nuisance in 
Mason’s-yard. 

Tell us about Ganton-street. Has the rateable value of the property 
been reduced since the present station has been built ?—I don't think it 
has, but I think it is likely to decrease, 

Dr. JAMES EVANS, Medical Officer of Health for St. James’s, said 
complaints had been made as to the smoke and cinders discharged from the 
chimney of the works in Mason's-yard. This was due to the chimney 
being overworked. 

Other evidence was given as to noise and vibration. 

Mr. RUSSELL, Q.C., addressed the Committee in support of the Craven 
Trustees’ petition. The trustees, as owners of the land which was proposed 
to be taken, and of property surrounding it on three sides, protested 
against being deprived of their property, and said that if the Bill were 

care should be taken to provide for their adequate compensation. 
He submitted that the promoters were present, not in the public interest, 
but for their own benefit as a commercial undertaking. Their desire was 
to prevent another electrical company with whom they were in competition 
from having an advantage over them between now and the time when the 
works under the next Bill—the Central Electric Supply Bill—would be 
constructed. 

Sir JOHN WHITTAKER ELLIS, as an expert surveyor and valuer, 
gave evidence against the Bill, and expressed the opinion that the effect of 
the construction of the proposed works would be to drive out of the district 


a large number of the inhabitants. Large factories always had that effect. 
To his mind, both for the sake of preventing a nuisance and avoiding the 
dispersal of the population, it would be wisest for the promoters to go 
into the suburbs to establish their new works. The electric light com- 
panies should do what the gas companies had had todo. It was said that 
the Lands Clauses Acts would give the petitioners the compensation to 
which they were entitled, but it was difficult to say whether adequate 
compensation would be given. 

Mr. BOYLE, Q.C., then addressed the Committee for the remaining 
petitioners. | 

Мг. BALFOUR BROWNE summed up the case for the promoters, 
He submitted that being at Carnaby-street with the authority of Parlia- 
ment, and having а large amount of plant there, and, further, being in 
want of an increased supply of electricity, it was only right that they 
should be allowed to so extend their works as to give them all the energy 
they required pending the construction of the proposed new works on the 
Regent's Canal. They were only proposing at Carnaby-street an extension 
sufficient to last them up to 1901. They only desired to have 2,500 n.». in 
addition to the 4,500 they possessed at present. The Bill was really in the 
interests of the public, who had a right to be supplied with what electricity 
they required. "With regard to the evidence as to the nuisance he held 
that the petitioners should be left to the remedy afforded by the general 
law in regard to the Carnaby-street works, present or future. If a nuieance 
were created and property were injured thereby the question would be how 
much compensation ahould be paid. 

The Committee remained for a short time in deliberation, and the 
CHAIRMAN said they had decided to pass the preamble subject to the 
condition that Ganton-street should be widened. This would apply to 
that part of the street on which the new works would abut: As to the 
existing works the question would remain open and in the meantime 
the Committee would visit the station. 

The Select Committee of the House of Commons engaged in considering 
the scheme of the St. James’s and Pall Mall Electric Light Co., for the 
extension of their works, met again on Monday. As previously announced, 
the preamble of the measure was passed. 

Several clauses were now brought up on behalf of the St. James’s Vestry, 
one to effect the payment of rates in respect of the new eite during the 
progrees of works. 

Lord R. CECIL objected to this clause being considered, as no condition 
of the kind bad been laid down in the decision of the Committee. 

The Committee declined to insert in the Bill a new clause proposed hy 
Mr. BERKELEY, with regard to the repairing of a sewer, which would be 
interfered with by the proposed new works; Lord ROBERT CECIL 
pointing out that tbere was nothing in the Bill which would give the 
promoters power to interfere with the sewer in question. 

A new clause was proposed to prevent the promoters from damaging the 
roadway adjacent to the new works during their construction, or to require 
compensation to be made for such damage. This clause also the Ccm- 
mittee declined to accept, holding that the Company were entitled to 
use the roads for their traffic, and that any wrong doing on their part 
would be met by the ordinary law. 

A clause was agreed to, proyiding that the works in Ganton-street, 
whilst they were in progress, should not be left in “an unsightly condition." 

The Committee refused to insert a clause giving power to the Vestry to 
regulate the traffic of the Company. They considered that the regulation 
of the traffic should rest with the police. 

A new clause, submitted by the Vestry, dealing with the displacement of 
the working classes and the provision in the Bill which stated that not 
more than 20 houses should be demolished, was rejected by the Committee 
on the ground that the Home Office already sufficient power to 
deal with this matter. In like manner clauses dealing with the question 
of the committal of nuisances by the promoters at their works were rejected 
on the ground that theordinary law was sufficiently strong to cover the point. 

A clause providing for the widening of Ganton-street was submitted and 
approved. i 


THE CENTRAL ELECTRIO SUPPLY BILL. 


The eame Committee as had been discussing the St. James’ and Pall 
Mall Co.'s Bill considered this Bill. 

The counsel engaged were: For the promotera, Mr. Balfour Browne, 
Q.C., Mr. Pember, Q.C., Mr. R. Wallace, Q.C., and Lord Robert Cecil ; for 
the Metropolitan Electric Supply Co., Mr. J. D. Fitzgerald, Q.C., and Mr. 
Moone ; for the London County Council, Mr. Worsley Taylor, Q.C., and Mr. 
Du Cane ; and for the Marylebone Vestry, Mr. Talbot. 

Mr. BALFOUR BROWNE said the object of the Bill was to confer on 
the Central Electric Supply Co. (Limited) power to construct works and 
supply electrical energy, &c. It was lucky, be said, that the Bill had been 
referred to this Committee, because in the inquiry which had just taken 
place they had heard a good deal about the present proposal. The principle 
of the measure was one which was inquired into and reported upon by tte 
Joint Committee of last year. He was sorry to see that a considerable 
number of the petitioners—amongst the others, the London County 
Council and the Vestry of Marylebone—absolutely igaored that report 
altogether, and raised arguments which were in place before that Сот: 
mittee, and which were put before it, but which, now that the Committee 
had reported, seemed to him to be entirely out of place. The promoters 
were proposing to make a new generating station in the parish of Mary- 
lebone, close to the Regent's Canal and the Central London Railway. They 
were proposing to go outside their own district. The promotera were the 
St. James's and Pall Mall Electric Lighting Co. and the Westminster Elec- 
tric Supply Corporation. The time would rapidly come when the capacity 
of the two existing generating stations of the former Company would b» 
exhausted. These two companies werecombining to go outside their districta 
to make the proposed works on the Regent's Canal—in a most suitable 
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poeition, in accordance with the report of the Joint Committee of last 
year. То connect the Company's works with the proposed station, they 
would have to Jay trunk lines through the streets, and the breaking up of 
streets was also in conformity with the report of the Committee. These 
were the two principles which he was here to propound and which were 
reported on in his favour in the report of the Joint Committee. Of course, 
the companies would still be open to action if they conducted their works 
without due care, and the companies were bound to give the same notices 
and locus standi to the local authority in the district in which the new 
works would be constructed as though they were in the area of supply. 
The promotors were giving the Marylebone Vestry power to dictate the 
route which should be followed by the companies’ wires. The Vestry 
A*ked for power to purchase the worka, but they would not supply the 
Marylebone district, and such a proposal had never been contemplated in 
the Act of Parliament. If the petitioners were to receive power to buy 
the works it might enable them to supply not only their own district but 
balf London. The promoters were ready to supply electricity in bulk to 
a large number of authorities far beyond Marylebone. The promoters 
wished to be near the Regent’s Canal with their new works, to be near the 
railway, and to have access to the canal to obtain water for condensing. 
The Westminster Company supplied Hanover-square and adjoining dis- 
tricts, including the Houses of Parliament. The proposed capital would be 
guaranteed by the two companies, and each would be entitled to take a 
supply of electricity from the new works. The two companies would 
receive their supply of current at cost price so long as they took equal 
amounts, but if one company wanted more than the other it would have to 
рау a sum sufficient to cover cost and capital. The Westminster Com- 

ny was started in 1890, had 4,700 consumers, and supplied 350,000 

mp3. It had three stations, two of which were nearly at the end of their 
tether, and the remaining station would be unable to meet the demands 
upon it after next winter at latest. 

Mr. BOULNOIS, M.P., a Director of the Westminster Electric Supply 
Corporation and of the Central Electric Supply Co., said it was impossible 
to get & suitable new station in the Westminster district except on most 
exorbitant terms. There would be no objection to making it clear in the 
Bill that the promoters would not take power under it to supply electricity 
to Marylebone. 

The CHAIRMAN: If we give you North Bank, which is a public 
thoroughfare, what would you give the public in return ? 

WITNESS: We should give them handsome rates. The railway has 
destroyed the value of the property, I do not think that we can give 
anything beyond rates. 

Prof. А. B. W. KENNEDY gave evidence to show the necessity for 
extending the sources of supply of electric energy. He denied that the 
proposed works would be a nuisance to anyone, or would be prejudicial to 
other companies. 

Mr. SYDNEY T. DOBSON (engineer to the St. James’ and Pall Mall 
Company) stated that the generating accommodation of his company was 
nearly exhausted. The Regent’s Canal site had been chosen last year, and 
would be a very convenient one. Instead of damaging the parish of Mary- 
lebone, it would be a great gain to them, as it would give low rates and 
bring a large number of wage earners into the district. The present rate- 
able value of the property to be acquired was over £3,000. The promoters 
had not yet settled as to whether the electricity which it was proposed to 
generate would be continuous or alternating current. If continuous it 
would be at a high voltage. The combined requirements of the two 
companies would amount to 18,000 H.P.. but power was sought in the 
Bill to obtain between 40,000 and 45,000 н.р. Thecables of the promoters 
world cross the main transmission main of the Metropolitan Electric 
Supply Co. 

The CHAIRMAN: You stated on the last Bill that at your present works 
you use Welsh coal. Would you be obliged to use Welsh coal at the 
proposed new works 

WITNESS: If we can arrange our furnaces so as to avoid committing 
a nuisance from smoke and dirt it is probable that we should use а 
cheaper coal. This would probably save us 3s. or 4s. per ton. 

You propose to use triple-expansion engines at high pressure? 
and so save a great deal in the matter of coal. , 

So tbat at these works, in addition to the economy you would effect by 
using triple-expansion engines, you would also effect a considerable 
economy in using a cheaper coal, and in having that coal delivered at a 
cheaper rate on the canal than elsewhere ?—Yes. 

So that, as a matter of fact, you can produce electricity at the proposed 
works at a much less cost per unit than you can at either of the works you 
now have ? — Yes. 

Sir FREDERICK BRAMWELL, C.E., said he had inspected the proposed 
site, and considered it extremely suitable for a generating station. 

Mr. R. WALLACE, Q.C. : Do you know of cases where lighting supplies 
are generated in districts which are not served by those supplies ? 

WITNESS : The Gas Light and Coke Co. and other gas companies. 

Do you agree with what was said by the last witness Ves; but he 
omitted to mention the mechanical fire-feeder. If that is used, cheap coal 
can be used with less risk of creating a nuisance. 

This was the case for the promoters. 

Mr. WORSLEY TAYLOR, Q.C., for the London County Council, said 
his clients did not want to prevent this or any other company from 
extending the facilities they possessed for supplying electric current to the 
public, but they did want tosee that the powers given should be consistent 
with public policy. The question was whetherthe Committee would tear up 
the statutes which at present governed all electric lighting Bills. The 
Committee, he thought, would hesitate long before they would take on them- 
selves, as a private Bill Committee, doing what should only be done after 
careful consideration by Parliament. Did they know a case in which 
Parliament had departed from the practice, namely, that where there were 
compulsory powers granted to the company, as a quid pro quo for that 
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grant there was something put on those who got them in the shape of 
obligation or regulation or both? The Company, for their own profit were 
asking for compulsory powers without incurring a single obligation to the 
public. He objected to the promoters having their Bill without being under 
the ordinary obligations as to price, inspection, public safety, regulation of 
works, and so on. Under the general law it was not competent fur the 
promoters to give preferential terms, and каг would be bound to give a 
supply equally to every one in the district. The go-by was given to all 
these provisions, and two companies, subject to all the conditions of the 
Acts of 1882 and 1888, would be able to get to а great extent out of them 
by this joint measure. He asked the Committee if they decided that the 
preamble was proved to insert clauses in the Bill for the protection of the 
publie? . 

Mr. BENN, L. C. C., said he thought that in any Bill daling with the 
supply of electricity in London, especially any nieasure proposing to supply 
electricity in bulk, adequate provision should be inserted to enable some 
local authority to purchase the works at the expiration of a specified time. 
There should also be provisions in the Bill incorporating the provisions as 
to price and regulation inserted in ordinary electric lighting Bills under 
the Acts of 1882 and 1888. His main objection to the Bill was the absence 
of a clause relating to the obligation to sell to the local authority—if the 
local authority desired to buy—at the expiration of 42 years. 

Assuming nobody has power to purchase the generating station, and 
assuming that the distributing companies are purchased hy the local 
authority, would not the result be that the station in Marylebone would 
have no custom !—Yes. 

Would not tbat bean awkward position for the owners of the generating 
station to be left in! That would be an argument for the central authori' y 
stepping in as purchaser where it is obviously impossible for the local 
authority to purchase. You have the power to step in, as you have power 
&t the end of 42 years to take away the area of supply. 

The local authority would be in the possession of the mains and of the 
transforming stations, which would be of no value to them ?— These things 
would be of no use without the generating station. 

Would not the people in possession of the generating station be at the 
mercy of the local authority ?—I am not so sure of that; at any rate, the 
danger to the Company would be very small. s i 

You think the London County Council should have the power to purchase 
for all London ?—Oh, no! What we вау is, that the local authority, if it 
thinks it would be advantageous to purchase a generating station outside 
its area, should have power to doso. Two or more local authorities should 
have power to do the same thing if they think it desirable. 

In reply to further questions, WITNESS said that as to the Board of 
Trade, Sir Courtenay Boyle before the Electric Energy Committee, had dis- 
tinctly stated that he thought a purchase clause should be inserted in these 
electric supply Bills. It would be practically impossible for the lucal 
authorities to put up generating stations of their own, Westminster, for 
instance, would find it as difficult to get a new site in its area of supply as 
did the Westminster Company. 

By the COMMITTEE: He could not say that if the two promoting 
companies were bought up their interest in the Central Electric Supply 
Co. would go with their area of supply. That was a question for lawyers. 

That was the case for the London County Council. 

Mr. E. R. MOORE, for the Metropolitan Electric Supply Co., pointed 
out that his company generated electricity at Willesden, and carried their 
transmission main through Marylebone and Paddington for the supply of 
those districts. It was of importance that there should be no interference 
with that transmission main. The promoters should be prohibited from 
supplying Marylebone ; they should also be prohibited trom disturbing 
the petitioners’ mains for the purpose of supplying other than the two 
promoting companies with electricity ; and, finally, the petitioners should 
be allowed some voice in saying by what route the promoters should lay 
their mains, 

Mr. TALBOT, Q.C., for the Marylebone Vestry, contended that adequate 
provision should be made for the protection of the rates of the petitioners. 
He also protested against the proposal to generate electricity for the six 
other companies (besides the two promoting companies) mentioned in the 
schedule. Because these works were a nuisance in Weatminster and St. 
James's it was unfair to foist them on Marylebone. Let the Duke of 
Westminster find another site for generating works ; at any rate, let him 
face the alternative of either doing that or letting his tenants go without 
the supply of electricity they needed. 

Mr. BALFOUR BROWNE, replying for the promoters, likened the new 
works to an outside reservoir belonging to a water works company. Every 
drop of water sold from that reservoir would be subject to the terms regu- 
lating the area of supply. As to the insertion of regulations with regard 
to price, and so forth, Mr. Taylor seemed to forget that this Bill was not 
for the supply of electricity to consumers, it was for the manufacture of 
electricity at a cheap rate to be sold to the distributing companies, If 
they did not supply cheaply they would not get customers. As to the 
question of purchase, which was the gravamen of the case of the peti- 
tioners, the subject was fully considered last year, both by the Electrical 
Energy Committee and the Committee on the Metropolitan Electrical 
Supply Со. The London County Council had no power to purchase 
electrical works. It was true that they had passed a resolution in favour 
of such purchase, but the passing of a resolution did not give legislative 


powers, 

The CHAIRMAN: The preamble is proved. With regard to Mr. 
Worsley Taylor's arguments in favour of purchase the Committee do not 
see their way to depart from the decision arrived at by the two Committees 
which considered the Bill of last year. The Committee wish to state their 
view of the large reduction in the cost of production of electrical energy 
they consider a reduction in price to the consumer should be made from 
time to time without waiting for the Board of Trade to do ao. 

Mr. BALFOUR BROWNE : We have done it already by 50 per cent. 
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The CHAIRMAN : 'The Committee are of opinion that by these improve- 
ments the Company will be able to make a still further reduction. 

Mr. BALFOUR BROWNE said he hoped they would. 

The CHAIRMAN said that some clauses should be drawn to meet the 
wishes of the Board of Trade. 


COUNTY OF LONDON AND BRUSH PROVINCIAL 
BLECTRIC LIGHTING BILL. 


The ваше Select Committee dealt with the County of London and Brush 
Provincial Electric Lightiog Co.'s Bill, against which a large number of 
petitions had been deposited. 

Mr. Pember, Q.C., Mr. Balfour Browne, Q.C., Mr. Moon and Mr. Shaw 
appeared for the Bill; while Mr. F. W. Pember, Mr. Lewis Coward, Mr. 
Arnold Statham, Mr. Corrie Grant, Mr. Earle, Mr. Dickenson, Mr. Vesey 
Knox, Mr. Shirees Will, Q.C., the Hon. Е. Thesiger, Mr. E. Boyle, Q.C., 
Mr. Archibald Willis, Mr. Claude Baggallay, Q.C., Mr. A. V. Frere, Mr. 
Selignan, Mr. Ca-tle, Q.C., Mr. Littler, C.B., Q.C., Mr. G. J. Talbot, Mr. 
A. G. Rickarde, Mr. Pope, Q.C., Mr. Wedderburn, Q.C., Mr. Worsley 
Taylor, Q.C., Mr. Du Cane, aud Mr. Wheeler, Q.C., appeared for the various 
petitioners. Nor does this galaxy of legal talent exhaust the list. Some 
of the opponents of the Bill “ reserved ” counsel, some were represented by 
Parliamentary agents, and others were unrepresented by counsel. 

Mr. PEMBER, Q.C., said tbe Company's district of supply included a 
large number of parishes, and they had a very difficult outline or series of 
outlines to deal with in the way of mains and generating stations. The 
fewer generating stations a company of this kind could manage .odo with 
the more economically would they be able to supply the large bundle of 
districts within their area ; and it was also essential if the districts were 
to be supplied in the most economical way that the Company should be 
able to carry the mains from point to point by as short routea as were 
practicable. These were two axioms which underlay a proper and effective 
and economical supply of electricity. The object of the Bill was to enable 
the Company to purchase additional land for the extension of ita generating 
station at the City- round on the Regeut's Canal. They proposed also the 
extension of their generating «tation at Wandsworth on the river Wandle, 
and they a«ked the Committee to give them power to purchase by 
compulsion a site for a generating station in the parish of Camberwell on 
the Surrey Canal. Powers were also sought to enable the p:omvtors to 
lay mains to connect their various stations with outlying areas of supply 
through the intervening districts where necessary ; and lastly, the promoters 
proposed to modify the provisions of section 9 of the Electric Lighting Act 
ot 1882 as to the accounts to be rendered by the Company. The Board of 
Trade could insist that different annual accounts should be kept in relation 
to every single Order granted. Inasmuch as the Orders granted in the 
саве of this Company were very numerous, covering a large diairict, it had 
е :ошеа very cumbersome thing to keep separate accounts for them all. A 
provision was, therefore, inserted in the Bill to obviate this. 

The CHAIHMAN asked how long the case was likely to last. 

Mr. WORSLEY TAYLOR, Q.C. (for the London County Council), said 
the Bill was an exceedingly complex one, and there would no doubt be 
individual points raised, but the petitioners had come to the conclusion 
that there were certain petitions which involved substantially the same 
points, They had decided that, saving the right of each individual to go 
into his own particular case, there should be, substantially, one cross- 
examination raising points of principle. 

Mr. PEMBER, Q.C., continued : The Electrical Energy Committee 
which sat last year had reported that the proved public advantage of an 
electrical supply warranted the granting of compulsory powers for the 
acquisition of sites for generating stations. They had also considered 
whether a site for a generating station should be given where it was not 
within the area of supply, and were of opinion that powers for the com- 
pulsory acquisition of land for generating stations and of lands or ease- 
ments for the laying of pipes and so forth in outside districts should be 
given on condition that the local authority in the district affected had the 
same rights of petitioning and opposing as though they were the authority 
over the area of supply, and that similar powers should be given to the 
authorities through whose districts pipes were laid. Local authorities 
should have the option of themselves opening up the streets at the under- 
takers' expense. On the point as to whether compulsory powers should 
be given in relation to a supply of electricity over numerous districts the 
Committee reported that such powers should be conferred where suffi- 
cient public advantage could be shown in the laying down of plant 
for high voltage. The promotors of this Bill already had power to supply 
а great number of districts. Another question the Committee dealt with 
was whether compulsory powers should be given to local authorities in the 
district of the generating stations to purchase the works at the end of 42 
years. On this point the Committee suggested that the Board of Trade 
should have power to insert a purchase clause if good cause were shown for 
such а course. Amongst the main objections to the Bill was that of the 
County Council, who considered it faulty in containing no clause giving 
power of purchase to the local authority. The Council seemed unable to 
learn anything. They quoted the Acta of 1882 and 1888 ; but those Acts 
referred to electric lighting, and were passed when electrical energy was 
little understood. The London County Council were not the authorities 
to purchase ; the local authorities under the Bill being independent of the 
Council. Another petition declared it was not needful for the promotors 
to come into the petitiouers' district, as the supply to be generated there 
would be for the use of outside districts. But that was a power dealt 
with by the Committee of last year in the manner he had pointed out. 
Whitechapel also petitioned. "That district had power to supply electric 
light, but did not use it. 

Mr. TALBOT (for the Whitechapel Board of Works) : We are apending 
money on it. | 

Mr. PEMBER said the present Bill had evidently galvanised the Board 
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of Works into life. They had gone the length of consulting an engineer, 
but he should be curious to know what they had spent and how they had 
spent it. The learned counsel having dealt with the remaining petitions, 

Mr. W. H. PREECE said there were now over 30 electric generating 
etations in London, and if small stations continued to be construted the 
progress would be so great that the stations would become a nuisance. It 
ws far preferable to supply electricity in bulk from a few central stations 
acattered on the rivers or on the main lines of railways. The larger the 
station and the more continuous the output the cheaper would 
be the cost of electrical energy. The sites proposed, which he had 
carefully inspected, were admirably fitted for the purpose, and were not 
likely to prove a nuirance, 

If you could keep your plant at full work for 24 hours at what price 
could you supply electricity ?—At 14. per unit. If io full work for 
15 hours the price might be brought down to 2d. At present the plant 
was only in full work some three hours a day, and the supply could not be 
given at less than 44d. per unit. He looked to the M-tropolitan Railway 
Co. using electricity in the future, and also to the London County Council 
using that motive power for its tramways. There woud then be a large 
current required, and the supply would be obtained in part fiom some of 
the proposed works. 

It your expectations are realised, what will the cost of electricity be 
reduced tu ?—If we assume that the electric light now would be supplied 
ar 44d. per unit, and if we could from these great central stations secure 
the supply of current for tramway and el-ctric railway purposes during 12 
or 14 hours a day, the cost of electric lighting in London would come down 
to 3d. per unit, or 24d. 

By Mr. LEWIS COWARD (for the Fulham Veatry): Seeing that Fulham 
was taking measures to supply electricity it-elf, it would look like unfair 
competition for the promoters to go into that district. 

Mr. A. J. LAWSON, Engineer and Manager to the promoters, said the 
pr’ sent generating stations had a capacity of 70,000 8c.p lamps. The pro- 
posed addition would give them a capacity for supplying 120,0 0 lamps. 
The demands on the Company were largely increasing in St Luke’, in 
Clerkenwell, in Holborn and St. Giles, and in Wandsworth. At 
the latter place, when the present site was enlarged, they would 
have a capacity to supply 240.000 8 c.p. lamps, and would possess 
10,000 н.р. At Camberwell they would get under the Bil, with 
their existing works, about the same capac'ty as at Wandsworth. But in 
all cases 25 pei cent. must he taken offforre-erve. The demand at Wanda- 
worth would be for 180,000 lamps in 5 years in Camberwell 100,020 
lamps and in S'. George the Martyr and St. Olave parishes (supplied from 
Camberwell) 30,000 lauipe, making altogether 310,000. In all the areas 
the demand in five years was expected to reach 440,000 lampa The pro- 
posed Camberwell station, on the Peckham branch of the Surrey Canal, 
was on a good site. They would get all the water required for condensing. 
aud the site also afforded cheap carriage of coal. Both these conveniences 
formed important fac'ors in the economical production of electricity. The 
Company did not at present want to connect their works north of the 
Thames with those on the south side. They did, however, desire to con- 
nect the works on the north side and those on the south side with each 
other. St. George’s-in-the-East was asking for a supply of electric light- 
ing, but the Company could not get there without the compulsory powers 
sought in the Bil. The petitions against the Bill resolved themselves 
into questions of compensation, or were based on a misconception. 
In the matter of charges the Company had offered an all-night supply 
for 3d. per unit, the ordinary charge being 7d. for the firat hour and a-half 
and dd. afterwards. As to account-keeping, at St. Luke’s there were three 
separate systems of accounts, two of which applied to the one district of 
Holborn. They had to do that because the Company had obtained three 
Orders. The supply for the whole of that district came from one place, 
being produced by the same set of engines. Inthe case of Camberwell the 
circumstances were different, as the Company had a separate purchase 
clause in regard to that place. They had, therefore, excluded it from the 
accounts clause in the Bill. Their supply to Whitechapel would last five 
years they estimated; at the end of that time the works would 
have to be extended, and they would then have to extend the 
existing station. Whitechapel had obtained an Order for the supply 
of electricity, had asked for tenders, and had made a contract for 
carrying out electricity works. To get to St. George's.in-the-East it 
would be convenient to pass through both Whitechapel and Bethnal Green. 
There was room at the St. Luke's generating station for two more seta of 
engines. The works were sufficient for the district at present But even 
if they were not proposing to supply the outlying districts they would have 
to come to Parliament for power to extend their works. The Company 
were seeking to supply 12 new districts covering 28,000 acres, with a popula- 
tion of 1,215,000. He did not think the Company would require further 
generating stations for these districts. They would extend the existing 
stations, The Compeny's cables would not injure the water company's 
mains The cables would carry an alternating current, and there would, 
therefore, be danger of electrolysia in the case of the water pipes. 


Mr. WEDDERBURN, Q.C. (for the Blackheath and District Electric 
Light Co.), cross-examined witness to show that the promoters were not 
applying for power to supply any district which would require them to go 
through the district of the petitioners. Witness, however, said that it was 
desirable to have wayleaves to supply not only districte which they at 
present possessed, but which in the future they might acquire. l 

By Mr. ARNOLD STATHAM (for the parishes of I-lington and Lam. 
beth): The promoters were seeking to traverse the district of Islington in 
үе ч supply Hackney, as they were applying for an order for that 

istrict. 

By Mr. TALBOT (for the Camberwell Vestry): The Camberwell Vestry: 
had a purchase clause in the Company's original Provisional Order relating: 
to that district. 5 Є P 
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Do you propose to give powers of purchase in regard to the proposed 
new generating station at Camberwell ? 

Mr. PEMBER, O. C.: We do not propose to deal with that matter at all. 
We propose to leave it to the general law to say whether or not the 
original purchase clause will include the generating station for the con- 
struction of which powers are now sought. 

Cross-examination continued : It was proposed to use the new gene- 
rating station in Camberwell for the supply of the whole of their southern 
districts in case of emergency. It was not proposed to go east of Cam- 
ber well. | 

Ву Мг. DICKENSON (for the District Board of Wandeworth): The 
Wandsworth generating station would be used if necessary for the supply 
of onteide districts. The local authority bad the right to purchase, after 
a specified period, but only that part of the undertaking used for the supply 
of Wandsworth, When the proposed works were carried out it would be 
impossible to dissociate the part of the works supplying Wandsworth from 
the part supplying other places. 

The Committee then adjourned. 


HAMPSTEAD, EUSTON AND CHARING OROSS 
ELECTRIC LINE. 


On Monday, a Select Committee of the House of Commons, presided over 
by Mr. Jeffreys, began the consideration of a group of Bills, having for 
their object the provision of electric railWay facilities on the north side of 
the Thames. The first was the Central London Railway Bill, but the 
opposition had been withdrawn. 

The Committee then considered the Hampstead, Euston and Charing 
Cross Railway. | 

Mr. WORSLEY TAYLOR, Q.C., for the promoters, said the scheme was 
authorised originally in the session of 1893, and was one of several similar 
proposals specially considered by a strong Joint Committee of Parliament, 
and generally approved in 1892. The object was the relief of the con- 
gestion of traffic in the centre of London, and the facilitation of traffic 
from that centre outwards to a boundary which, owing to the rapid and 
continuous growth of London, must always be a receding one. The pro- 
moters wished to obtain an extension of time for the taking of the neces- 
sary lands and the construction of works already sanctioned ; to secure 
authorisation for the construction of three new railways which would 
greatly improve the scheme both in the interests of the public and of the 
Company ; and as a natural consequence of the extended works, the raising 
of further capital. The present Bill would oring the proposed line in 
direct connection with the Midland at Kentish Town, the North-Western 
at Euston, and the South Eastern at Charing Cross. The Directors of all 
three lines approved the ВШ. The length of the line was 44 miles. Dealing 
with the petition of the County Council asking more favourable provisions 
as to workmen's trains, counsel said he thought the Company were already 
sufficiently burdened by the obligations imposed upon them by the Cheap 
Trains Act. The promoters were, however, desirous, if possible, of meeting 
the County Council in the matter, and he suggested the insertion of a 
similar clause to that put into the City and Brixton Bill last year providing 
that at least 12 trains should be run before 7 a.m. at a charge of not more 
than id. per mile, and that the holder should be entitled to return by any 
train during the day. 

(Later in the day a clause was agreed to extending the time up to which 
cheap trains should be run to 8 a.m. at the termini, and fixing 1d. as the 
charge for the single and 2d. for the double journey, the holder to have 
the right to return by any train during the day.) 

Mr. A. WILLIS, General Manager of the South Eastern Railway, gave 
evidence generally in support of the scheme. The new scheme, by which 
a connection would be made between the South Eastern at Charing Cross, 
and the electric line, by means of lifts or a subway at Craven-street or 
Villiers-street, would be of great assistance to the local traffic; and he 
considered that it was the best electrical enterprise that had yet been 
promoted in London. 

Mr. W. R. GALBRAITH, C.E., Consulting Engineer to the London and 
South-Western Railway, and Engineer to the Waterloo and City Railway, 
said he was, in conjunction with Sir Douglas Fox, engineer of the present 
scheme. The levels at Charing Cross had been altered from those set 
down in the original scheme to avoid underpining. The cost of the pro- 
posed new lines and works was estimated at £290,000. 

Mr. GEO. H. TURNER, General Manager of the Midland Railway, 
strongly supported the scheme. He thought any scheme which dealt with 
the difficulty at present confronting the managers of all the great lines— 
viz., that of dealing with suburban traffic—should be encouraged. 

The Bill was reported to the House for second reading. 


LEGAL INTELLIGENCE. 


— —— | 
W. T. Glover and Co. (Limited) v. William James Glover and 


Co. (established 1818) (Limited). 

On Monday, in the Chancery of Lancashire, before Vice-Chancellor 
Hall, Q.C., leave was granted to serve notice of motion for Monday next 
in this action, which is brought by the plaintiffs for an injunction to 
restrain the defendants from carrying on business as makers of electric 
cables, wires, &c., under any title of which ‘‘ Glover” forms a part. 


Factory Prosecution. 

At Bilston County Court, Mr. N. C. A. Neville, stipendiary magistrate, 
gave judgment in the prosecution of the Bilston District Council, for not 
posting up a copy of the Factory Act in the market hall, which is lighted 
by electricity produced on the premises, At the first hearing it transpired 


that the building was used for the generation of electric current for the 
market hall. The contention of the prosecution was that the hall was a 
factory because electricity was manufactured by way of trade for the 
purpose of gain. The defence was that the building was not used for the 
purpose stated, and that it could not be a factory, because electricity was 
not an article as defined by the Act. In giving judgment Mr. Neville said 
that according to the dictionary an article was described as a commodity, 
and & commodity was that which was usefuloradvantegeous. Electricity, 
being made at the works, required mechanical power and manual labour, 
and it would, therefore, come within the meaning of the Factory and 
Workshops Act if it was an article—as he believed it was—and was used 
for the purpose of gain. Electricity could be manufactured, stored, 
moved about, converted into different uses, and stolen. The Council ob- 
tained a benefit by producing current in the market, and it must be sai 
to be a gain within the meaning of the Act. A nominal penalty ot 28. 6d. 
and costs (£1. 17s, 6d.) was imposed. 


Alexander v. Margowski and The Automatic Telephone Oo. 
(Limited). 

In the Chancery Division yesterday (Thursday), before Mr. Justice 
North, Mr. M. Alexander sought to obtain an interim injunction restrain- 
ing Mr. Max Margowski and the Automatic Telephone Co. from acting 
upon a resolution for removing the plaintiff from his office as director. The 
resolution was eaid to have been passed at an extraordinary general meeting 
of the company, but the plaintiff alleged that no such resolution was ever 
put to the meeting, which was of a very disorderly character throughout, 
and that had it been put to the meeting, it would have been lost by an over- 
whelming majority. In giving judgment, his Lordship said he could not 
see a tittle of evidence to justify the statement of the Chairman (Mr. 
Margowski) that the resolution had been carried by a tremendous majority. 
The proceedings at the meeting were irregular from beginning to end, 
and it was а ulact on the part of the Chairman to declare that 
the resolution had been carried when it was not put to the meeting at all. 
The Chairman knew very well that the resolution had not been carried, 
and if there had been a show of hands upon the subject, it would have 
been enormously in favour of rejecting the resolution. The Chairman and 
а number of persons present at the meeting seemed to have forgotten 
altogether how to behave as gentlemen and men of business. The attempt 
to remove Mr. Alexander from his office as director failed, and the injunc- 
tion would be granted ; but as the parties all round were wrong from 
beginning to end, he would not give either side a penny of costa, 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 


not later than first post Thursday morning. New Catalogues 
Price Lists, and sanitar mattor should be send early in the week] 


NOW READY. 


'RLeoTBIOAL TESTING FOR TELEGRAPH ENGINEERS."— By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing а fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 118. 

6 THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. Н. K. O. Fisher and J. С. Н. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 8d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
бо enter that service. e t cable companies now insist that their 
operators and probationers в 


certain examinations in electrical 
subjecta. The book is very fully illustrated. Second Edition now ready. 
"SgBMARINB CABLE-LAYING AND Rrranma.“— By Н. D. Wilkinsor, 
M. I. E. E., &., fully illustrated; price 12s. 6d. 
4% PRAOTIOAL NOTES FOR ELBOTRICAL STUDENTS."—By Messrs. A. К. 
Kennelly and H. D. Wilkinson, Price 6s. 6d., post free, 


"ErLmorgo-OHzuIsTRY."—By Dr. G. Gore. Third Edition. Price 2s, 


post free. 

4c WIRELESS TELEGRAPHY: SIGNALLING AOROSS SPACB WITHOUT WIRES 
BY ELgorTRIO Waves.”—By N J. N with many original illustra 
tions. Enlarged Edition, 88. 6d. net, 28. 9d. post free. "m 

„% ELIOrnIo Мотгув Powse,” by Albion T. Snell, contains $.e 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has hau 
much experience. Price 10s, 6d., post free; abroad, lls. New ed it ion 
ready May 1, 1899. 


“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.—The ‘‘ Big Blue Book" for 1899 is Now Rrapy. 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume contains, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways, finally corrected to Feb. 9, 1899. The 
price of the Directory and Handbook remains the same—10s., post 
free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 
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TENDERS INVITED. 


The Poplar (London) District Board of Works invite tenders 
for the execution of the following contracts :—(a) Engine aud 
pump room equipment and all electrical plant except battery ; 
(6) boiler house equipment; (c) battery and battery stands ; 
(d) public street lighting. Specifications, &c., may be obtained 
from the clerk to the Board (Mr. Leonard Potts), 117, High-street, 
Poplar, London, E., on and after 23rd inst. Further particulars 
are given in an advertisement, and tenders must be sent to Mr. 
Potts by 10 a.m. of Tuesday, April 25. 

The Tynemouth Corporation invite tenders for the supply and 
erection of the following plaut :—(2) boilers, &c., (3) eoonomisers 
and fittings, (4) ejector-oondenser, circulating pumps, tanks and 

ipework, and water cooler, (5) pumps, feed pipes, &с., (6) travel- 
ing crane, (7) traction switchboard, (8) lighting switchboard, (9) 
accumulators, (10) cables, and (11) traction steam dynamo. Аа 
advertisement contains additional information. Specifications, &c., 
may be obtained on and after 20th inst., at the offices of the con- 
sulting engineers (Messrs. Lacey, Clirehugh and Sillar), 2, Queen 
Anne’s Gate, Westminster, S.W., and tenders must be sent in to 
the town clerk (Mr. Horatio A. Adamson), by noon of April 15. 


The Great Northern Railway Co. (Ireland) invite tenders for the 
following works in connection with their line between Sutton and 
Howth :—Cables for feeders, returns, potential lines, &c., 6 motor 
and 6 trailer cars, overhead oonstruction, and battery and booster. 
Specifications can be obtained from the secretary (Mr. T. Morrison), 
Amiens-street, Dublin, with whom tenders must be lodged by 
April 20. Specifications may also be seen at, but not obtained 
from, the office of Prof. Alex. B. W. Kennedy, 17, Victoria-street, 
London, S.W. Further particulars are given in an advertisement. 


As advertised elsewhere the Directors of the Lancashire and 
Yorkshire Railway invite tenders for the supply of stores during 
the 12 months ending April 30, 1900, including signal and telegraph 
fittings, signal, telegraph and electric light wires, screws, oil, 
springs, wire, &c. Further particulars and forms of tender may 
be obtained at the Stores Department, Osborne-street, Manchester, 
and samples may be inspected at the Sample Room from the 20th 
to the 30th inst. inclusive. Tenders must be lodged with the 
secretary (Mr. C. W. Bayley), Hunt's Bank, Manchester, by 
10 а m. of Monday, April З. 


The Corporation of West Hartlepool invite offers from firms or 
companies for free wiring of premises in the district. Further 
particulars are given in an advertisement, and offers must be 
lodged with the town clerk (Mr. Higson Simpson) by April 15. 


The Electric Light oommittee of the Salford Corporation invite 
tenders for stores, particulars of which are set out in au advertise- 
ment. Tender forms, &c., may be obtained from the borough 
electrical engineer (Mr. Chas. L. Turner), Walness-road electricity 
works, Broughton, Salford. 


As announced in an advertisement, the Rhyl District Council 
invite terms from engineers for preparing plans, specifications, &o., 
for a refuse destructor. Further information may be obtained from 
pes rods surveyor (Mr. Robert Hughes) Terms must be in by 

pril 3. 

The Edinburgh Corporation invite tenders for installing the 
electric light at the City Chambers (extension buildings). Specifi- 
cations, &c., can be obtained from the resident electrical engineer 
(Mr. F. A. Newington), 5, Dewar-place, and tenders must reach 
the town clerk (Mr. Thomas Hunter, W.S.), City Chambers, Edin- 
burgh, by 10th April. See also advertisement. 


The Barking District Council invite tenders for the supply and 
erection of one 80-kilowatt steam dynamo, with necessary pipe- 
work and accessories, Tenders, addressed to chairman of Council, 
by 27th inst. 


The Sunderland, Corporatiou invite tenders for (a) india-rubber 
covered cables, (b) cast and wrought iron pipes and street service 
boxes, (c) stoneware casings and bearers, and (d) house fuse boxes. 
Tenders, addressed to Chairman of Lighting committee, must be 
delivered at town clerk’s office by 30th inst. 


The Doncaster Corporation invite tenders for the supply and 
erection of (b) three mild steel Lancashire double-flued boilers ; 
(c) three sets of steam dynamos, two sets of larger steam 
dynamos, condensing plant, &o., and a 6-ton overhead traveller; 
(d) storage battery of 136 cells, having a capacity of 750 ampere- 
hours ; (с) electrical instruments and other apparatus ; (/) uader- 
ground armoured cables, &c. Tenders to town clerk by 28th inst. 

The Corporation of Peterborough invite tenders for the supply 
and erection of the following electric lighting plant :—(1) Lanca- 
shire boilers and economiser ; (2) Steam dynamos, balancers and 
boosters ; (3) Secondary battery and accessories ; (4) Switchboard 
and instruments; (5) piping, tank, condensers and pumps; (6) 
insulated cables. Tenders to town clerk by Thursday, April 20. 


The Paddington (London) Guardians invite tenders for wiring the 
workhouse in Harrow-road. Tenders before 5 p.m. of 28th inst. 


The Electric Lighting committee of the Rothesay Town Council 
invite tenders for the supply and erection of two 20 н р. coupled 
engines and dynamos, switchboard, cables, arc lamps and posta, 
feed pump, Ko. Tenders to town clerk by noon of 27th inst. 


The Southend Corporation invite tenders for the temporary trans- 
fer of their provisional order. "Tenders to town clerk by April 6. 


The Wolverhampton Lighting Committee invite tenders for sup- 
plying and erecting about 110 tons of steel stanchions, girders and 
decking at electricity works. Tenders to borough engineer by April 8. 


The Morecambe District Council require tenders for mechanical 
stokers for two Babcock- Wilcox boilers. Particulars from Engineer. 


The Coventry Corporation invite tenders for extension of the 
electricity buildings. Tenders to town clerk by 28th inst. 


The Guardians of the Poor of Rochdale Union require tenders 
for a complete electric light installation at the workhouse buildings 
and oottage homes. Specifications, &o., can be obtained from the 
consulting engineers (Messrs. Crews and Handford, Cross-street 
Chambers, Manchester), and tenders must be sent in to Mr. R. A. 
Leach, clerk, Union Offices, Townhead, Rochdale, not later than 
April 12. Au advertisement gives further particulars. 


The Edinburgh Corporation invite tenders for the supply and 
erection of water tube boilers at Dewar-place station. Tenders to 
town clerk by April 3. 


The Aberdeen Corporation invite tenders for the supply and 
erection of the following materials for the equipment of their 
Gaorge-street and Woodside tramway route :—(a) permanent way 
and roadwork, (b) overhead line construction, (c) feeder and test 
cables, (d) tramway cars and all accessories, and (e) switchboard, 
instrumenta, Ko. Tenders to town clerk (Mr. W. Gordon) by 
10 a.m. of 29th inst. 

The Aberdeen Corporation also invite tenders for supply of :—(1) 
two Babcock-Wilcox boilers, (2) one 180-kilowatt steam dynamo 
(Belliss or Willaus and Robinson engine), with steam and exhaust 
pipes, and one 75-kilowatt balancing set. "Tenders to town olerk 
by April 5. 

TENDERS RECEIVED AND ACCEPTED. 


The Greenock Board of Police have accepted the following 
tenders :— Babcock and Wilcox (water tuba boiler, economiser and 
mechanical atokers), £1,956 ; Carrick and Ritchie (overhead travel- 
ling crane), £450; India Rubber Company (steam dynamos, 
boosters, switchboard, accumulators, complete piping arrangements, 
feed heater, and feed pumps), £11,517. 10s. ; Callender’s Company 
(low tension mains, and erection of ars lamps, poles, &:.), 
£12,603. 3s. 2d. The tender of Mr. M‘Ewan has been accepted 


for the erection of the electricity building. 


The following tenders have been received for the electric lighting 
of Emmanuel Church, South Croydon :— | 
Brush Company (accepted) £230 0 | Moody Вгоз................... £263 12 
Planet Elec. Eng. Co ....... 585 0 | Bergtheil and Young 255 0 
Belshaw and Co. ............ 505 0 
The contract is to be carried out under the supervision of the 
consulting engineer, Mr. W. Howard Tasker, M. I. E. E. 


The Fire Brigade committee of the London County Council have 
accepted the offer of the National Free Wiring Co. to extend the 
wiring at the chief fire station, Southwark, S.E., for £86. 103. 


The Wolverhampton Corporation have accepted the tender of 
Mr. Н, Gough for extending the electricity station building. 


The West Hartlepool Corporation have accepted the tender of 
Mr. George Marshall, Darlington, for the erection of electricity 
supply buildings at £11,473, to be completed within eight months. 

The Fulham Vestry have given the oontract for the erection of 
electricity supply and refuse destructor buildings to Mr. G. Minter, 
at £22,970. Messrs. Wilkinson Bros., whose tender was originally 
accepted, declined to accept the Vestry's condition that the works 
should be completed in six months. Mr. Minter guarantees to erect 
the buildings iu 10 months. 


The tender of Messrs. Gimson and Co. for the supply of cast-iron 
tank at the Wimbledon electricity works at £109. 103. has been 
accepted. 


APPOINTMENTS VACANT. AND FILLED. 


The Middleton Corporation invite applications for the position 
of resident electrical engineer. Further particulars are given in 
an advertisement, and applications (addressed to chairmau of the 
Gas and Electric Lighting committee) must be delivered at the 
office of the town clerk (Mr. Frederick Eutwistle) by 29th inst. 


A thoroughly competent manager is required for large india 
rubber works to be established on the continent. Some further 
particulars are given in an advertisement. 


As advertised elsewhere, the Edinburgh Corporation invite 
applications for the position of assistant to the superintendent of 
mains. Applications to resident electrical engineer (Mr. F. A. 
pé rn 5, Dewar-place, Ediaburgh, on or before Monday, 
April 3. 2M | 
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Before registering our company, we not only consulted our solicitors as to 
the name of this company, but have also submitted the matter to the 
decision of the Registrar of Joint Stock Companies, at Somerset House, 
and obtained his approval and certificate of incorporation, The animus 
prompting tbis letter to the papers is obvious, and we regret that Messrs. 
W. T. Glover and Co. (Limited), of Salford, fear the competition of tbis 
company so much as to lead them to take such a step.— WILLIAM 
JAMES GLOVER AND Co. (established 1818) (Тлмїткр), G. E. HETI-Dia, 
Managing Director, 55, Market-street, Manchester, March 20, 1899.” 


The Wolverhampton Corporation require a mains superintendent, 
at а commencing salary of £104 per annum. ape чанар to 
borough electrical engineer (Mr. C. E. C. Shawfield) y Tuesday, 
April 4. See advertisement. 

There are vacanoies for two improvers as switchboard attendants 
at the Portsmouth electricity works. Applications by April 3. 
See advertisement. 

The Corporation of Devonport require an electrical engineer 
competent to devise eleotric lighting and tramway scheme for the 
borough. Applications to town clerk by 29th inst. | 

The Stafford Gas and Electricity committee require a chief clerk 
and cashier. Salary £130 per annum, Applications to Town Clerk 
by noon 25th inst. | | 


“In reply to the letter of the British Insulated Wire Co., we beg to say 
that the patent Heyl-Dia, 1899, does not form any part of the assets 
included in the valuation of this company, nor is the company in any way 
dependent upon this patent for the making of electric cables. The com. 
plete specification in connection with Mr. Heyl-Dia's application has been 
filed, and in due course the British Insulated Wire Co. will be able to 
obtain a copy thereof, but until then we fail to see that there is any justi- 
fication whatever for their letter. This company, we may say, is indem- 
nified by Mr. Heyl-Dia against any costs that may be incurred in perfec' ing 
the patent in question, and the patentee in due course will be prepared to 
meet the opposition of the British Insulated Wire Co. or any otber 
objectors and maintain his title to the invention. The object and intention 
of the British Insulated Wire Co. is obvious, but unworthy of them.— 
WILLIAM JAMES GLOVER AND Co. (established 1818) (Ілмітер), G. E. HEI. 
Dia, Managing Director, 55, Market-street, Manchester, March 20, 1899." | 


BANKRUPTCIES, LIQUIDATIONS, &c. 
A meeting of the Edison-Gower-Bell Telephone Oo., of Europe, 


Limited (old company), will be held on April 27 at 186, Shaftesbury- 
avenue, London, W.C., to receive an accouut of the winding-up. 


Mr. R. Rodgers is liquidator. 


Claims against Veale and Co., Limited (o'd company), St. Austell, 
must be T in by April 12 to the liquidator, Mr. J. M. Coon, 
St. Austell. 


A meeting of Pearson's Automatic Fire Indicator Co. (Limited) 
will take place at 100, St. Martin's-lane, London, W.C., on April 
21, to receive an account of the winding up. The andertaking 
has been acquired by the Pearson Fire Alarm System (Limited). 


‚_ A receiving order has been made against A. W. Charles and 
J. S. Blackwell, trading as the Central Electrical and Engineering 
Oo., Church-gate, Leicester, and 22, Kennington-road, London, 
S.E, on their own petition. The first meeting of creditors takes 
place on 28th inst., and the public examination on April 26, both 
at Bankruptcy-buildings, London, W.C. 


. The summary of the affairs of Frederick Marson, electrician, 
Ko., 1, Poplar-avenue, Leicester, shows unsecured liabilities, 
£478. Ds. 8d., assets estimated at £675. 78. ld., surplus £197. 
The debtor attributes his failure to ill-health. Не started ia 
business as an ironmonger in 1886, and has traded at various 
addresses at Leicester since that date. He executed a deed of 
arrangement in May last, and undertook to pay 20s. in the E in 
four quarterly instalments, but nothing has been paid under this 
arrangement. 


Mr. Herbert A. Jones has been appointed manager of the 
Phoenix Dynamo Manufacturing Co. Mr. Jones has been with the 
E P.S. Co. for about nine years, formerly upon their laboratory 
staff and for the last six years as commeroial representative in the 
north of England and Scotland. 


Mr. Angus M‘Lean, B.Sc., lecturer and demonstrator in experi- 
mental physics at Glasgow and West of Scotland Technical College, 
ав been appointed principal of the new Paisley Technical School 
at a salary of £300 per annum. Mr. M'Lean was educated at the 
Glasgow University where he graduated B.Sc. with honours in 
mathematics and natural philosophy. 


Mr. William Deeley has beeu appointed clerk of works in con- 
nection with the erection of the Buxton electricity station building. 


Mr. M. Roberts, superintendent of the Post Office general factory 
at Mount Pleasant, London, has been appointed by the Postmaster- 
General second assistant engineer-in-chief to the Post Office. 


BUSINESS NOTICES. 


In consequence of increase of business, Messrs. Williamson and 
Joseph (Limited) have appointed Mr. John G. Dixon, 55, Norfolk- 
chambers, Norfolk-street, Sheffield, to represent them in the 
north of England from Derby. Messers. Ross and Co., 95, Bsth- 
Btreet, Glasgow, have been appointed agenta for Scotland, and Mr. 
A. F. Sargeant, 51, Lincoln's Inn, Corporation-street, Birmingham, 
will represent the company in Birminghamand surrounding districta, 

_ The offices of the South London Electric Supply Corporation 
(Limited) will, from March 25 next, be removed from 28, Victoria- 
street, Westminster, S.W., to Bengeworth-road, Loughborough 
Junction, London, S.E. | - 

Owing to increase of business їп the Leeds district Messrs, Laing, 
Wharton and Down (Limited) have appointed Mr. Douglas J. 
Callow (until recently engineer to the Brewster Engineering and 
the Reedy Elevator Cos. of New York) as district manager and 
representative. Mr. Callow has had experience in contracting work 
in this country. and 1n America, and it specially conversant with 
electric light, power and lift work. Tho. telegraphic address is 
“Laying,” Leeds; telephone, 2,247 Central. Mr. C. T. Taylor 
remains on the staff as assistant engineer. 


The editorial and general offices of Lightning have been removed 
to 8, Bream's-buildings, Chancery-lane, London, E.C. 


The following correspondence has appeared in connection with 
the recent issue of the prospectus of William James Glover and 
Co. (established 1818) (Limited) :— 

“With reference to the advertisements which have appeared of-a new 
company under the name of William James Glover and Co. (established 
1818) (Limited), described as electrical cable makera, wire drawers, &c., I 
deeire to call the attention of the public to the fact that this company haa 
no connection with our company, W. T. Glover and Co. (Limited) or the 
business carried on by our predecessors, W. T. Glover and Co., the well. 
xnown manufacturers of electric cables, of this address, My directors have 
insutructed our company's solicitora to take proceedings against the new 
company to prevent the use of the name of ‘Glover’ in connection with 
electric cables, and a writ has been issued for this purpose and will be served 
and further proceedings taken without delay.— For W. T. Glover and Co. 
(Limited), S. HARTFORD, Secretary, Salford, Manchester, March 18, 1899,” 


Plant for Sale.—Messrs. Laing, Wharton and Down, 82a, New 
Bond-street, W., have electric lighting plant for sale, further 
particulars of which are given in an advertisement elsewhere. 

The Electrical Company have for disposal a complete electric 
lighting plant. Farther particulars are given in an vertisement, 
and the whole may bo seen in working order at 122, Charing Cross- 
road, London, W.C. 


Electrical Plant Contracts.—-The following contracts for electric 
lighting and traction plant have been recently placed with the 
British Thomson-Houston Co, :— 

Extensions to overhead line construction, for Leeds ci (у tramways ; two 
direct-connected 1,100 н.р. lighting sets (Belliss engines), for Glasgow Cor- 
poration ; two 93-kilowatt generators and Belliss engines, thres-machine 
booster and two-machine booster, for Govan ; two 500-kilowatt extension 
generators, for Sheffield tramways; a 500-kilowatt, 2,100-volt, direct- 
connected alternator and Belliss engine, for Croydon ; two 325. kilo watt, 
direct- connected generators and Belliss engines, with switchboard, for 
Meesrs. Vickers, Sons and Maxim (Limited), Sheffield ; nine double-motor 
equipments, for Dudley and Stourbridge electric tramways ; one 150-kilo- 
watt and one 75-kilowatt generators aud four-machine booster balancer, for 
Lowestoft Corporation ; three car trucks, with double-motor equipments 
and magnetic brakes, for Manchester Corporation tramways ; six double- 
motor equipments, with magnetic brakes, for extension to Colombo tram- 
way plant; two 220-kilowatt generators, direct-connected to Ball and 
Wood engines, for proposed Wolstanton power station of Potteries exten- 
sion tramways. 

Retirement.—Mr. John Doherty, superintending engineer of 
the north-western district of Post Ойсе telegraphs, retires on 
April 7, having reached the compulsory age limit of 65. Mc. 
Doherty has been associated with telegraph work since 1852 when, 
under the late Mr. W. T. Henley, he was engaged in superintendin 
the laying of the underground telegraph of the Lancashire an 
Yorkshire Railway system between Manchester and Liverpool. 
The syndicate with which Mr. Henley was at that time connected 
afterwards became the Magnetic Telegraph Co., later (in 1851) the 
British Telegraph Oo., and, still later, the British and Irish Tele- 


“Our attention has been drawn toa prospectus issued by Messrs, William 
James Glover (established 1818) (Limited), in which it is stated that the 
company had taken over, from a Mr. G. E. H eyl-Dia, an English patent, No. 
2610, of 1899. In order to avoid any possible misunderstanding, we beg to 
draw attention to the fact that it is.a mistake to describe this a3 a patent. 
It is at present merely an application for the grant of a patent, and for an 
idea that we regard (from the description given in the prospectus) as a 
serious infringement of one or more of this company’s existing patents ; 
and further, it is our intention in due course to strongly oppose the grant 
of the patent on this ground. We may mention that we are filing a caveat 
at the Patent Office in connection with this matter, and intend to neglect 
no proper steps to protect our interest.—For the British Insulated W ire 
Company (Limited), Enwp. Tracey, Secretary, March 18, 1899." 


We have read Messrs. W. T. Glover and Co's. (Limited) letter, and we 
beg to say our firm has been in existence since the year 1818, under the same 
name, William James Glover and Co. Cable making is not a monopoly of 
Messrs. W. T. Glover and Co. (Limited), of Salford, or any other company. 
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graph Co. Mr. Doherty, in 1858, was connected with the con- 
struction of the telegraph lines of the Red Sea Telegraph Co. He 
subsequently returned to England and rejoined Mr. Henley at the 
North Woolwich Works and, in 1860, accepted service wlth the 
United Kingdom Telegraph Co., whose executive officer in the 
Manchester district Mr. Doherty remained until the period of the 
acquisition of the telegraphs by the State in 1870. Since that 
time he has held the position from which he now retires. 


Ediswan Enclosed Motor (New Type).—We illustrate below 
the new type of Ediswan enclosed motor, recently introduced. The 
body of this motor consists of two steel castings, which form the 
enclosing framework and the magnetic circuit. They are fitted 
together at a broad joint, which in no way interferes with the com- 
pleteness of the magnetic circuit. The material used is a specially 
soft cast steel having a magnetic permeability superior to wrought 
iron, enabling the weight of the motor to be reduced to the smallest 
amount possible. Gun-metal bearings are fitted in cast-iron brackets, 
which form the end pieces of the motor. The brasses are several 
times as long as the diameter of the shaft. Great stiffaess is thus 
secured, and accessibility to the wearing parts is perfect. Effective 
lubrication is provided for by large oil hamber cast in the lower 
parts of the brackets, capable of holding an ample supply of oil for 
@ considerable time. Two chains are provided to each bearing, and 
the oil most effectively distributed over the rubbing surfaces by 
means of channels, and carried back into the reservoir. The parte 
are arranged so that it is impossible to overfill the reservoirs, and 
thus cause the oil to creep into the main body of the motor. 
The smallest sizes of these motors have two brushes each side, 
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the larger ones two or more according to the output. All the 
brush gear terminals and internal connections are at once 
accessible by lifting the lid provided over the commutator bor. 
The upper half of the body can be easily removed with its own 
magnet coil attached. The connecting wires to the source of 
supply are passed in through ebonite glands in the commutator 
box, placed opposite to the terminals into which those wires have 
to go. The armature is of the slotted drum type, and the whole 
motor is of substantial design, capable (it is claimed by the makers) 
of running continuously without over heating at the full load 
marked. It is designed also to stand 20 per cent. over-load for 
an hour or more without injury. It is completely enclosed and 
dust proof, the commutator cover having a glass window in it, 
enabling the commutator to be inspected without opening the case. 


Volenite.—Some time back, damaging statements were published 
concerning the works and process owned by Volenite, Limited, and 
Мг. H. J. Fuller, M. Inst. C. E. I., was appointed to inspect the 
Company's works at Alperton, Wembley, and to report generally. 
His report is just published, and is very favourable to the 
Company's prospects. On the subject of the value of volenite as 
an insulating material, Mr. Fuller reports: I am only specially 
interested in two uses of the material, that for making joints and 
that for electrical purposes. I have had a piece of the original 
and greatly inferior stuff put into a previously troublesome joint 
in the principal steam main of, probably, the largest boiler works 
in England. It has remained perfectly tight and satisfactory 
for more than ten months, and is as good to-day as when 
first put in. As regards di-electric qualities, I have submitted to 
the largest electrical firm in the world certain samples. I have 
received the definite result of the tests (applied not with the 
object of finding out how good the stuff might be, but to find out 
its weak points, if any), and I am in a position to state that 
а piece of only seven one-hundreths (1 ööths) of an inch in thick- 
ness was only pierced by a current at an electrical pressure of 


‘has been a drawback hitherto seriously felt. 


' frivolity of the charges made. 


27,000 volts; while another piece, {һа of an inch thick, 
resisted the application of 59,000 volts. These pressures are 
respectively 54 and 118 times the pressure to-day. employed 
in electric traction. In long.distance transmission the cost 
of the transmission line decreases as the pressure of current 
inoreases in & well.understood ratio, high electrical pressure 
demands absolutely safe insulation, and the absence of the latter 
I have suggested to 
your chemist the preparation of an insulating varnish for applica- 


tion to armature windings, &c., which would be of the highest 


value, and I understand that he is able to manufacture this. My 
opinion is that operations with your new fibre have either already 
resulted in, or are on the verge of reaching, nothing more nor less 
than chemically manufactured india-rubber at à nominal fraction 
of its cost, You should be able to command a very large business 
for electrical purposes.” 


Alleged Infringement.—In connection with а note appearing 
in our last issue we have received the following :— 
“TO THE EDITOR OF THE ELECTRICIAN. 

Sir: With reference to the paragraph under the above heading, in your 
issue of the 17th inst., will you permit me, as author of the Defendant's 
book referred to, to point out that it was largely an amplification of 
articles published by me in January and February, 1894, and of a book 
published by me in Marcb, 1896. Two of the expressions chiefly relied 
upon by the Plaintiff as evidence of plagiarism were actually usei 
by me in an article published in the Practical Engineer їп May 
and June, 1896. As Mr. Lewis's book was only published late in 
1896, and was never seen by me before February, 1897, the weakness of 
the plaintiff's case is apparent. Unfortunately our counsel was not called 
upon for any reply, and had, therefore, no opportunity of exposing the 
Had you been acquainted with the facta of 
the case, or had you even heard the plaintiff's speech, you would hardly 


have made the comments you have or expressed such sympathy with him. 


As I am sure you desire to be just to both your readers and myself, I trust 
you may find space for this letter.—Yours, &c., Francis G. BURTON. 
Poynton, Cheshire, March 20, 1899. 


| Wecommented upon the case as it was reported, and our sympathy 


is certainly with Mr. Lewis in this matter, mainly from the fact 
that in the remarks made by Mr. Justice Cozens Hardy he dis- 
tinctly stated ** that use had admittedly been made of the plaintiff's 
book." If this is so, justice demands that due acknowledgment of 
this indebtedness should have been made by the defendants in their 
book. We have a letter before us from Mr. Lewis which states : 
„My words had been used by the defendants in no less than 109 
paragraphs on the same subject, and a nümber of my forms copied 
almost verbatim." If this statement is accurate, or fairly accurate, 

Mr. Lewis is suffering from a great wrong. We think the tone of 
Mr. Burton’s letter above hardly improves matters. We have 
certainly no desire to misjudge the particular matter under notice. 
Our comments were directed against an extremely prevalent 
custom of culling wholesalely from published works in order to 
produce cheap editions of books which may reasonably be expected 
to have a fair sale. Our remarks apply particularly to pocketbook 
and reference book compilers, who are by far the greatest sinners 
in this regard. 

Langdon-Davies Motors.—The Langdon-Davies Electric Motor 
Co. have issued the terms upon which tho hire aud hire-purchase 
of motors can be arranged, the object of the Company being to 
supply these motors to small users who cannot afford to buy them 
outright. 

Castings.—Messrs. John Shaw and Co., Maryhill Iron Works, 
Glasgow, forward a copy of & new list of castings, which include 
dynamo beds, armature castings, cast-iron columns, pipes and a 
large variety of jobbing castings of all kinds. | 

“The Journal.”—Parts 137 and 138 of the Journal of the 
Institution of Electrical Engineers are now ready. Particulars of 
the contents of these numbers are sent out in an advertisement. 


Directory of Delagoa.—A useful directory and year-book of 
local information regarding the town and port of Lourenço 
Marques has been sent us by Messrs. A. W. Bailey aud Co., of that 
town. The information includes much that is likely to interest 
traders on this side. It is well got up, and is published at 28. 6d. 


Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph aud tele- 
phone wire and material, but not including electrical instrumenta 
or machines, which are not separately specified) from March 15 to 
March 21, with the porta of destination :— 

Argentina—Buenos Ayres, £3,975 (including £539 telegraph material) ; 
La Plata, £108 (including £88 telegraph material). Awustra(asia— Brisbane, 
£227 (including £209 telegraph material); Melbourne, £47; Syduey, 
£554 ; Wellington, £369 (including £190 telegraph material). Belgium — 
Ghent, £25; Ostend, £85. British Guiana—Berbice, £15. Burna—- 
Rangoon, £16. Ceylon—Colombo, £65. Chili—Boca, £106 (telegraph 
material. China—Shanghai, £229 ; Tientsin, £104 (telegraph material). 
Ecuador—Limon, £86 (telegraph material). 5 £173. 
France—Boulogne, £159. а —Hamburg, £200. Holland—Amster- 
dam, £200. Jndia—Bombay, £316 (including £180 telegraph material); 
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Calcutta, £258. Merico— Santa Cruz, £35. Norway — Christiania, £63. 
Russia—Odesea, £20 (telegraph material). South Afrioa—Cape Town, 
£528; Delagoa Bay, £95; Durban, £446 (including £103 telegraph 
material); Port Elizabeth, £391. Spain—Barcelona, £31. Straits Settle- 
ments—Singapore, £120.  Sweden—Gothenburg, £72; Stockholm, £128 
(telegraph material) Total £9,042, against £85,403 in the corresponding 
week last year (March 16 to March 22). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Alleged Fraud.— At the Guildhall Police Court yesterday (Thurs- 
day) Claud Vautin, electro-metallurgist, &o., was again charged 
with obtaining securities and bonds by fraud. The case was 
again adjourned. m 

Ayr.—On the recommendation of the burgh electrical engineer 
(Mr, Arthur J. Fuller) the Corporation have decided to fix the 
charge for cutrent for motive power at 3d. per unit, with a minimum 
charge of 153. per annum. 

Bangor-Donaghadee Electric Tramway. An inquiry into the 
engineering details of this tramway has been held at Bangor. All 
the local authorities affected by the scheme had signified their 
approval. Mr. Plummer, O.E., engineer to the promoters, sub- 
mitted plans, and said the overhead trolley system would be 
adopted. The gauge would be 3ft. 6in., and 70lb. rails would be 
put down. There would be eight bogie cars, lighted and heated 
electrically. The generating station would be near Groomspout. 
After some objection to minor details of the scheme had been heard 
the inquiry closed. 


Blackburn.—The mayor has been invited to open the electric 
tramways on the 29th inst. The cars on the Preston-road section 
commenced running on Monday. 


Bridge of Allan (N.B.).—The Lighting committee is considering 
а proposal by Edmondson’s Electricity Corporation for electrically 
lighting this village, together with Dunblane. 


Cable Communication with Australia.—Owing to the simul- 
tareous interruption of the Government landlines in South and 
West Australia, it has been, this week, impossible to transmit 
telegrams beyond the Eastern Extension Company’s cable terminus 
at Port Darwin, Communication was restored yesterday. 


Chester.—Extensions of the electric lighting mains, estimated 
to cost £1,500, were authorised at the last meeting of the Council, 
when it was also decided to adopt electric lighting in a number of 
streets in which mains are already laid, at a cost of 2530. 

Church Lighting.—SS. Peter and Paul's, Cork, is one of the 
latest churches to adopt electric lighting. Тһе wiring contract was 
executed by the local branch of Messrs. Dobsons and Curtis Bros. 
(Limited). . The introduction of the electric light should add to 
the attractions of this handsome edifice, which is built on the 
decorated Gothic style, and is one of the finest churches in a city 
abounding in places of public worship. At all events there will 
be no further complaints of the deterioration of the internal 
decoration by gas. Current is taken from the mains of the Cork 
Electric Tramways and Lighting Oo. 

City of London.—The Common Council yesterday (Thursday) 
rejected Mr. Brooke Hitching’s motion to approach the City of 
London Electric Lighting Company with a view to ascertain the 
price and terms on which the company would be prepared to sell 
their undertaking to the Corporation. In view of the forthcoming 
Board of Trade inquiry, it was considered that a discussion on the 
matter was inopportune. 


Colwyn Bay.—The Council have adopted a report from their 
consulting engineer (Mr. S. V. .Clirehugh), recommending the 
adoption of an extended scheme of electric lighting and the sub- 
stitution of steam for gas driven plant. A further loan of £4,000 
is to be raised, 


Dublin.—The proposal of the Municipal Industries Syndicate, 
to take over the electricity undertaking of the Corporation, has 
been ‘‘ taken as read,” 


Edinburgh.—From Feb. 23 to March 19 the applications for 
electric current were equal to 5,471 8 c.p. lamps, and the number 
connected up from the 1st to the 17th inst. were equivalent to 
6,500 8 c.p. lamps. . The Electric committee recommended the 
acceptance of an estimate amounting to £8,827 for the formation 


2, a subway between the Macdonald-road station and Picardy- 
place. 


Electricity in Rhodesia.—In the Telukive district of Rhodesia 
there is installed at the Bonsor Mine a 160 H.P. three-phase plant 
working at 600 volts. The current оао! is used for lighting, 
hauling, pumping, corn cutting, and driving a sawmill. The Kaffir 
huts in the neighbourhood (occupied by whites) are lighted by 
electricity! All the plant is American. 

Farnborough.—The Council have finally decided to transfer 
their electric lighting powers to Power and Traction (Limited), 

Glasgow.—At а special meeting of the Corporation the report 
by Mr. H. F. Parshall on the generation of current for the uu 


coast to Yamaguchi. 


ways department was considered and approved. An abstract of 
the report appeared in our issue of the 10th inst. 

Bailie Maclay announced that the Electricity Committee had 
already lighted up one-half of the electric car route between 
Mitchell-street and Springburn. The whole of the new engines 
and dynamos would be in working order within the next few days. 
The Committee was now in a position to supply all demands for 
current. 

Grays (Essex)—In a supplemental report Мг. A. H. Preece 
estimates the cost of erecting a refuse destructor in connection with 
the proposed electricity station at £2,500. I: has been decided to 
combine both schemes, and a committee has been appointed to visit 
places where destructors are in operation, and to collect information 
for the guidance of the Council. 


Greenock.—The following amended offer has bean made by the 
Directors of the British Electric Traction Co. in connection with 
the electric tramway scheme for this district :—Rental of Cor- 
poration line between Rue End-street and Berryburn, £1,050 a 
year ; minimum quantity of electric current to be purchased each 
year by company from Corporation, 500,000 unite, at 12d. per unit 
for first 200,000, 134. for next 100,000, 14d. for next 100,000, 14. 
for next 100,000 and all power beyond. ‘The company undertakes 
not to erect a generating station so long as the Corporation gives a 
satisfactory supply of power. 


Islington (London).—The Works committee are to report upon 
an offer of the National Telephone Company to establish a large 
exchange, capable of accommodating 4,000 subscribers for Islington, 
Кее the Vestry would give facilities for carrying out the work 

y means of underground wires. 

Some time ago the Vestry let the contract for extending the 
electricity station building to Messrs. Patman and Fotheringham. 
This firm refused to sign the Vestry’s declaration as to the 
payment of trade union rates of wages, though they offered to pay 
the full rate of wages in each class of labour as agreed upon 
between the Master Builders’ Association and the trade unions. 
The firm had als) intimated their objection to the condition that 
contractors should causea list of the rates of wages paid to workmen 
to be exhibited in such a plase on or contiguous to the work as 
should enable any workman engaged thereon to have free excess to 
the list. Ocher firms who submitted tenders had also intimated 
that they would not accept a contract if the Vestry’s conditions 
were insisted upon. The Vestry decided that the conditions be 
waived on the present occasion. 


Japanese Submarine Oable.—A submarine telegraph cable has 
n laid by the Japanese authorities between various points on 
the Japanese coast. The cable starts at Kuzuha and traverses the 


Leamington.— An inquiry was held here on Tuesday into the 
applications of the Leamington Corporation and the Midland 
Electric Lighting Co. for provisional orders. Ме. О. A. Ruasell, 
Q.C., for the Corporation, sketched the history of the Corporation’s 
relations with the company, which commenced supplying current 
in 1887. He submitted that the last thing the company really 
wanted was a provisional order. They had bagun the supply of 
current under an agreement with the Corporation, and they would 
not have applied for an order if they had not been driven to it. 
He contended that what the company wanted was perpetual and 
unlimited rights and privileges, and not an order. He asked 
the Board to grant the Corporation’s application. Evidence 
was given, on behalf of the Corporation, to the effect 
that the supply of current was not satisfactory. Mr. R. 
Hammond, consulting engineer to the Corporation, said that it 
would be putting on the Corporation too onerous a burden in 
paying for the existing plant, &c., the price which was shown by 
the present capital of the company. He considered the clause 
proposed by the Corporation, to take over practically that portion 
of the plant which would be serviceable to them, was an extremely 
equitable clause, and one which should be satisfactory. It would 
be an injustice to ask the Corporation to take it over at cost price. 
He thought that with modern plant they would be able to supply 
electricity in Leamington cheaper than the company were now 
supplying it. Mr. Ma>morran, Q.C., for the Company, ssid his 
clients engaged in electric light supply in 1887, when electric lighting 
was in its infancy. It was not until 1897 that they were able to pay а 
small dividend and they felt that just at thetime when there was some 
likelihood of getting a return for the expenditure incurred, it was 
more than hard—it was unjust—to seek to deprive them of their 
undertaking at a ruinous price, that is, if the suggested Board of 
Trade clause were inserted. He maintained that the present case 
required exceptional treatment. Mr. Chamberlain originally 
intended to obtain an order but there was some delay, and in 1890 
the Corporation came in and opposed them. The complaint as to 
the lighting only referred to the street lighting. If the agreement 
with the Corporation was wera vires in the first instance then the moral 
obligation was all the greater, and the company had the more need 
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—————— ——————————————————— 
of the protection of the Board of Trade. The supply of current, Patent Law in the Soudan.—It has been decided that no 
he urged, had not been unsatisfactory. Mr. Arthur Chamberlain registration of trade marks before the Mixed Tribunals of Egypt 
raid Councillor Fell and Mr. Passman (town clerk) were promoters | can be held to protect the rights of their owners in the Soudan. 
of the original company in Leamington. The original company Proposed Liverpool-Manchester Electric Railway.— The first 
was established in 1881, and he was asked to take over the com- | meeting of the committee recently formed for the purpose of 
pany, pay its debts, and start electricity works in Leamington. investigating the proposal to construct an electric express railway 
He agreed tha* if he found sufficient support in tbe town he would between Liverpool and Manchester, was held at the Manchester 
do во. The letter he wrote to the Council, and which the Corpor- | Town Hall on Wednesday, when a sub-committee of twelve was 
ation had set out in their objections, was that of a business man formed to enquire into and report upon the engineering and com- 
proposing generally to put his goods before business men. That mercial feasibility of Mr. Behr's scheme. The sub-committee 
letter fairly showed what was the position between them. A include Sir W. H. Bailey, Mr. William Mather and Ald. Higgin- 
temporary installation was his idea at the time, with a portable | bottom, of Manchester, and Messrs. C. Petrie, S. B. Cottrell and 
engine and boiler. The support of the Council was the one A. Bromley-Holmes, Liverpool, an eminently practical group. 


yo Аба PA io hse = deae e d merce A M € Riga (Russia).—It is announced that the Russian Ministry of 
лоч Р The 25 еры d egre, dh 3 = "x ed the Interior has under consideration a project for constructing a 
, F network of electric railways in Riga. The Corporation of the town 


proposed to confiscate their property. He should prefer his 5 23 ыо ; 
g with the Ministry in this matter. It is probable that a 
freedom rather than the Board of Trade should grant two orders. loan will be granted the Municipality at low interest to carry out 


He had previously applied to the Board for an order, and it was not the scheme, which is estimated to cost £160,000, 


fair to charge him with breakdowns after that application. Mr. х , : 
J. C. Vaudrey thought the breakdown of the mains was due to _ San Paulo Gas Co —This company are putting down electric 
lighting plant for the supply of current to the new passenger 


accident and could not have been avoided. The present electrical t | Г 
supply at Leamington was capable of meeting any demand upon it, | stations of the San Paulo Railway Co., and for supplying current 
for private lighting in San Paulo and district. 


and could be extended to a considerable extent. Mr. F. W. E. 
Jones, engineer to the company, also gave evidence, and the Inquiry Smoke Nuisance.—At Southwark last week the City of London 
Electric Lighting Co. was summoned for permitting black smoke to 


closed. 
Leatherhead.— The consideration of the electric lighting scheme | issue from the chimney at their generating station at Bankside, on 
certain specified dates. Mr. Topham, who prosecuted (or shall we 


prepared by Messrs. Handcock and Dykes has been deferred for 
вау persecuted ?) on behalf of the St. Saviour’s Board of Works, 


six weeks. In the meantime the gas company have promised to 
improve its lighting. stated that the Company was recently fined £100 at the Court for 
Leith.— The charge for electric current for power purposes has | Similar offences. Mr. Passmore (for the defence) to a witness for 
been reduced from 3d. to 114. per unit. For lighting purposes a | the Board of Works: Is it not a fact that your Board would not 
| prosecute were they not egged on by the London County Council ? 


scale of discounts for large consumers is to be drawn up. Wit Originally the sank О il did bri aeg 
Li А 5 itness Originally the County Council did bring pressure to bear, 
ht Railways.—A proposal has been made by а London but I do not know anything about it recently. Mr. Pasmore said 


8 расе A ка о We tage октар he did not purpose calling any witnesses, but to frankly explain to 
. throug orkington to Maryport. The company also propose : 4 , end 
.... . handicapped the oompany was, Sinco tho 
( ае борын ме Бах скін pegs the je yarn = 2 n work of reconstructing their furnaces, so that of 39 on their 
electric) railway from Liverpool to Prescot, an o from the : », : ries 
esplanade to the Isle of Wight Railway Co.'s station at Ventnor. FCC oat by tne 

Liverpool.—-The following charges for electric current come into City Corporation for not supplying current at the necessary 
operation on April 1 :—For lighting 4d. per unit ; for power up to | pressure. Mr. Slade said he saw no difference between the present 
5,000 units per quarter 2d. per unit, for each unit over 3,000 units | case and that previously before the Court, and inflicted the 
14. Pb. dir T: ae lighting 2d. per unit; for lighting muni- | maximum penalty—£10 on each of the six summonses— £60 in all, 
ues ne nee ©: ой, per nays з А Telephone Statistics.—The statistical department of the 

Manchester.—The Electricity committee have received the | Swedish Government has recently prepared an approximate list of 
sanction of the Board of Trade to their scheme for supplying | the number of telephones in use in the different countries of the 
electric current in the districts of Levenshulme, Moss Side and world, and these particulars are set out below. It will be seen that 
Withington. for Great Britain and Ireland and France the figures are only up 

Marylebone (London).—The Bill presented to Parliament by | to 1894, whereas for Canada the figures include those for 1898. 
the Marylebone Vestry for the acquisition of that portion of the | In other cases the figures given are much below those known to us 
Metropolitan Electric Supply Co.'s undertaking which supplies | to be correct at a recent date. 


Marylebone parish, not having complied with the standing orders, Instruments Distance covered, 

ма һееп 8 This is the second Bill presented by the Sos [ste 3 by 5 е 
estry to Parliament, We fear the ratepayers may come to regard mmer ges A 
the expense of these proceedings out of proportion to the advan- | Sweden (1897) .................... 50,500 ... 74,568 120,000 
tage derived. e Se ee on 925 ds а 18000 
Montrose.— Edmondson's Electricity Corporation have acquired | Finland VVV 7.551. 13,049 .. 21,000 
a site for an electricity generating station in Blackfriars-street, Great Britain and Ireland (1894) 69,645 ... 83,401 ... 134,215 
Montrose. FCC y oti et oss 8,000 ... diit iva 355 

Newcastle-onTyne.—The Tramways committee have asked | Belgium (1895) . 9,221 ... 16,255 ... 6.1 
Prof. Kennedy to visit Newcastle báfore his departure to America | Germany (1896)..................... 191101 .. 147,095 ... 276,712 
on behalf of the London County Council, in order that they may | Austria (1896) ..................... 21,616 . 46,915 „ POSU 
- : e : Hungary (1896).. .................. 10,293 ... 17,940 0 28,870 
have a consultation with him and Mr. Charles Hopkinson as to the Swi Б ; d (1897) 28.846 47.594 16.593 
Pystem of traction to be adopted on the local tramways. France (1894) we (( зл» 101,754 
New Malden (Surrey). The ratepayers in the Malden and ИА (ВВ н буы ао: 11,991 .. 18019 ... 21000 
Coombe districts are anxious to obtain a supply of electric current | Span . 11,0038 ... 14,282. ... 22,984 
from the Kingston electricity works. It was announced at the | Russia. 1849858 40,591 ... 65,000 
lest meeting of the Council that the Board of Trade had been seen Roumania .........................., 790 ... 141 .. 241 
in connection with the proposed extension of the Kingston mains, | Bulgaria (1893) .................... $00 ... 972... 600 
and the Board is against extending the scope of the provisional | Japan (1897) ...... Ыы крнын Seti 8,232 . 5,262 ... 8,468 
order to include Coomba. da DEM RFE A TFF 989 сая aoe 885 886 

ы ; ` see eee Y 

Newmarket. — Electric current was supplied for the first time on ынс» „„ 452 ... 592 954 
the llth inst. The boilers at the electricity works were supplied Algiers........... MEAE Dole oi Ih ae 555 .. ДОД: 2, 361 
by Messrs. Davey, Paxman and Co., the engines by Messrs. Willans Tunis. 200 ... 281 452 
and Robinson, the dynamos by Messrs. Thos. Parker (Limited), Snell e e evs 50 ssi 54 87 
and the storage battery by the DP. Battery Co. Current is | The Cape and Natal ............... 600 LU. „г 1,770 
supplied on the three-wire system, and the capacity of the plant | United States (1896) ..........., 772,627 ... 805,711 .. 1,296,655 
is equal to 3,000 8 с.р. lamps. Eudndddd kine A АААХ; LUIS .. 1,181 1,900 
i . 7 , AUT Canada (1898) 6 38,500 44,020 ... 70,840 
Paddington (London). —Owing to the V estry's objection to Mexico (1890 9000 .. 11807 . 19.000 
certain works proposed to be executed by the Metropolitan Electric Paraguay o epee 50 s Г 1,006 
Supply Co., under their provisional order (1890), and their Act Uruguay (189 3.269 gm... 13,C68 
(1898), the Company appealed to the Board of Trade to appoint | Australia............ засе 8e2$ .. 2,590. ... 5,846 
an arbitrator, and Major Р. Cardew has been instructed to hold an — * — — 
inquiry into the merits of the appeal. Total ........ Я 1,288,165 ... 1,509,499 ... 2,429,254 
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Southampton.—Current was switched on to the public lamps on 
Thursday evening last by the Mayor (Mr. G. A. E. Hussey). 


Telephone in Manchester.—The specia! Telephone Committee 
of the Manchester Corporation were recently invited to include 
representatives of that body in a deputation to the Chancellor of 
the Exchequer from the New Mutual Telephone Co., who are 
endeavouring to obtain permission to establish a telephone service 
in Manchester in opposition to the National Company. We have 

eviously referred to the coolness which has arisen between the 
New Mutual Telephone Co. and the Manchester Corporation, and 
the final blow has now been given. The special Telephone Com- 
mittee considers it is not desirable to have the Corporation 
represented in the deputation. 


Ventnor.—It is expected that the electricity works will be in 
working order by Easter. 


Wimbledon.—A charge of 4d. per unit is to ba made for current 
to places of public worship. For public lighting by means of 16 c.p. 
incandescents a charge of £3 per lamp per annum has been decided 
upon. The Electric Lighting committee have orders in hand for 
the supply of about 5,000 8 c.p. lamps for private lighting. 

Electro Harmonic Society.—A smoking concert will be held 
at the St. James's Hall Restaurant (Banquet Room), Regent- 
street, W., this (Friday) evening at 8 o'clock. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 
Direct Spanish Telegraph Co. (Limited). 


The forty-seventh ordinary general meeting of this Company was held 
at the offices, Winchester House, Old Broad-street, on the 17th inst., 
under the presidency of the Most Нор. the Marquis of Tw&EDDALE, К.Т. 

The MANAGER (Mr. Ch. Gerhardi, M.I.F.E.) read the notice convening 
the meeting and the minutes of the last meeting. | 

The CHAIRMAN then said: Gentlemen, it is now my duty to invite 
your approval of the report and accounts, which I presume you will take 
as read ; and in doing so I propose to supplement the report, which is 
already very full of information, with & few remarks on our proceedings 
during the past year. The traffic receipts «how an increase of £3,812, 
owing almost entirely to the exceptional state of things which pre- 
vailed in the Spanish colonies during the past year. This condition 
no longer exists, and the traffic has now fallen back to its normal 
state; and I may mention with respect to this that the decline is 
somewhat considerable, amounting up to date to about £891, although, 
in fact, the number of telegrams is very much greater, showing that we are 
dealing with normal traffic. During the time of the Spanish war we had 
long official messages and very long press messages, which went to 
swell our receipts very much. Of course, this has all come to an end, and 
we shall now have to look forward to somewhat reduced receipts. The 
ordinary expenses exhibit an increase of £349, which is explained by the 
increased traffic, the items composing it—such as a larger staff, more 
instruments, &c.—beinz such as are dependent on the maintenance of the 
traffic and the work performed. On the other hand, there is a considerable 
decrease, amounting to £153, on the London office and London station 
expenses, as well as a small decrease of £33 under the head of travelling 
expenses. The extraordinary expenditure is higher by £3,082 than it was 
in 1897, and this is due to the cost of the two repairs to the Bilbao 
cable, amounting to £2,117, and to that of the extension and alteration 
of the London station, amounting to £961—making, together, £35,078. 
With respect to this latter item, I am sure that the shareholders 
will have noted with satisfaction that excellent accommodation has 
now beeen provided by the acquisition, upon a long lease, of 75, 
Gracechurch-street. This will enable the Company to carry on its 
business with greater advantage both to the public as well as to 
the staff. The t-rms on which the parts of the buildiog not required by 
the Company have be-n let by the Company to desirable tenants will 
render the rent to us extremely reasonable. There is aleo an item 
of £386 which requires explanation. That is for the cost of renewing 
the two submarine cables across the  Helford river, which form 
pert of the duplicate underground line between Falmouth and 
Kennack, where the Bilbao cable lands, and whicb, after working 
for 17 years, failed entirely during last year. The item in the 
extraordinary expenses which shows the largest increase, £498, is 
explained by the necessity of renewing the underground lines at 
Bilbao. The Company s station in the town of Bilbao ia conuected with 
Arrigunaga, the landing place of the cable to England, by underground 
cables. These were laid in 1882, and in many places had become very 
defective, owing to the nature of the soil and other causes. It 
was therefore decided to replace the worst sections, before the 
cables failed entirely, by pipe lines. "This important connection is now 
in fairly good order, although it is not at all improbable that 
before very long we may have to renew further sections of these 
underground cables. Another item is £11 for the supply and fitting of 
Hughes’ iustruments at our Bilbao station. The Spanish Telegraph 
Administration urged the adoption of the Hughes’ iustrument in 
working the special wire between Bilbao and Madrid, and as it was 
found to be to our interests to accede to their wish, the necessary instru- 
ments were purchased. The communication between Bilbao and Madrid 
has been considerably improved by their use. The Morae iustruments can 


however, be resorted to at any time on the Madrid-Bilbao wire when through 
communication between Madrid and London is required. Paragraph 4 of 
the report refers to a fault which was discovered on May 21 last in the Bilbao 
cable about 13 miles from Bilbao. This fault was not serious enough to inter- 
rupt communication, but it rendered duplex working difficult, and as there 
happened to be a repairing ship of the Eastern Telegraph Co. on her way 
from Lisbon to England, the opportunity was taken advantage of to 
remove the fault. Two months afterwards the Bilbao cable gave way alto- 
gether, at 199 knots from Falmouth, owing to the cable lying upon uneven 
ground. This repair was effected, and after soundings had been taken, the 
position of the cable was altered, and it is hoped and believed that we «hall 
not experience any recurrence of such an accident. The repair of this cable 
is remarkable for the promptitude with which it was effected. The break 
occurred on July 8, and although the steamship “ Mirror," commanded 
by Capt. Pattison, was then in the Thames, the repair was effected within 
six days. That reflects considerable credit on Capt. Pattison, who is a most 
expert cable engineer. The net result of the year's operations is that, after 
providing for the debenture interest and redemption, and placing £5,000 
to the reserve fund, the Directors are able to recommend the payment 
of the usual dividend of 10 per cent. on the Preference shares, and of a 
dividend at the rate of 4 per cent. on the Ordinary shares, half of which 
has already been distributed. The reserve fund now amounts to a little 
over £50,090—a substantial sum, no doubt, but still, in our opinion, not 
adequate as a provision for future contingencies. The only criticism 
that has reached us with reference to the report is that our dividend is not 
quite as large as might have been expected. I think, however, what I have 
said about the falling off in the traffic receipts this year, and their return 
to & normal condition, affords very good reason for not increasing our 
present dividend of 4 per cent. If we thought it was probable that we 
should be able to maintain a dividend of 5 per cent., if we were to pay 
it, I think that we should have no hesitation whatever in recommending а 
somewhat larger dividend ; but in view of tbe reduction in the receipts 
and the improbability, therefore, of our being able to maintain a dividend 
of 5 per cent., supposing’ we were to pay it now, we feel that it will be 
better to strengthen our finances by adding to the reserve and contiagency 
funds, and continue to pay the not at all small dividend of 4 per cant. 
With these observations I beg to move— 

* That the Report and accounts now presented be and are hereby received 
and adopted.” | 

Mr. J. DENISON-PENDER seconded the motion, which was carried 
unanimously. 

The CHAIRMAN : I have now to propose — 

* That the dividend at the rate of 10 per cent. per annum, less income taz, 
on the Preference shares, and а dividend of 4 per cent. per annum, free of 
income tax, on the Ordinary shares, both for the half-year ended Dec. 31, 
1898, be and are hereby declared." 

Mr. PENDER seconded the resolution, which was unanimously adopted. 

On the motion of the CHAIRMAN, seconded by Mr. F. ALEXANDER 
JOHNSTON, Mr. J. Denison-Pender was re-elected a Director of the 
Company. 

The auditora, Measrs. Deloitte, Dever, Griffiths and Co., were afterwards 
re-elected to their position for the present year. 

A vote of thanks to the Chairman and Directora was then passed, and 
the proceedings terminated. 


British Electric Traction Co. (Limited). 


The third ordinary general meeting of this company was held on Satur- 
day last, Sir CHaRLEs Rivers WILSON, G. C. M. G., C.B., presiding. 

The SECRETARY (Mr. George Stevens) having read the notice calling 
the mecting, 

The CHAIRMAN said: Gentlemen, when I last addressed you I 
predicted that the balance-sheet which we should present to you on the 
present occasion would show the Company to be in a very strong position. 
That expectation has, as you will agre», been realised. Our year has 
been one of very considerable labour, accompanied by certain anxieties, and 
we have had to encounter t obstacles ; but we have accomplished a 
good deal, and I think we may consider that we have prepared the 
ground for a series of large and, I trust, very successful operations 
for the future. The report and accounts, I presume, we may take as read. 
I think it will be satisfactory to you that at the end of the seeond year of 
our operations we are able to show a substantial net profit of £57,778 ; 
and you will bear in mind that, although this includes £9,804 brought 
forward, it does not include premiums received on new issues of capital. 
With reference to the proposed appropriation of this net profit of £67,778, 
the Directors propose to write off the remaining portion of the preliminary 
expenses, £5,879. It ів not generally the case that a company is able to 
wipe cut the whole of its preliminary expenses within the first 
two yeara of its existence, but I think it is admitted that, whenever it 
is pogsible, it is a good thing to get this item without delay. The goodwill 
account stood last year at £15,000 and we propose to write off £5,000, 
leaving it at £10,000. You will remember how the goodwill account of 
£15,000 arose. At the inception of the Company £5,000 was paid 
as profit to the Pioneer shareholders and the other £10,000 for the 
promotion of the Company. They were not excessive figures, having 
regard to the very valuable business which has been built up upon 
the foundations thus provided. As a matter of fact it was really absurd, 
for the good will of a company like this to be put at so low a figure as either 
£10,000 or £15,000, and instead of the goodwill account being required to 
be written down, it would be really more correct to write it up ; for if the 
goodwill of the busine-s was worth £15,000 at the time of the formation 
of the Company, I have no hesitation whatever in saying that it is 
immensely more valuable than what is represented by that figure. Never- 
theless it is the desire of the board to eliminate from the balance-sheet all 
items that are not immediately realisable, and as there is no object in 
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debiting the goodwill account with £15,000 when, ав a matter of fact, it 
is represented by a very much higher figure, the Directors propose 
gradually to wipe it out of the balance-sheet. In speaking of the goodwill, 
the shareholders will realise that an enormous amount of work has been done 
which is not represented in the accounts at all. The Company has not only 
made a satisfactory profit, but it has built up а great organisation, which 
will serve the purpose of creating and carrying on a large business in the 
future, and has laid the foundation for many profitable transactions. 
Although the business has been established only so short a time, we have 
collected around us a staff of competent officers, and machinery for carry- 
ing out a large amount of engineering and other work, all of which is 
worth a considerable price, out which is not in any way brought into the 
accoun's. The whole expense of developing the business has either Leen 
charged to revenue account or has in part been added to the cost of under- 
takings in hand, all of which will come back to us with a profit. We have, 
of course, to provide for the dividend on the Preference shares for the 
year. £1,195 was paid аз iaterim dividend on Aug. 15th last, and £2,252 
is the proportion of the Preference dividend calculated up to the end of 
the year. This leaves £53,451 todeal with. As the proposed dividend of 6 
per cent. on the Ordinary shares for the year would absorb only £18,000, 
leaving £35,451 to be carried forward, some shareholders may think that 
we have erred on the side of prudence, and that we ought to distribute a 
larger dividend, but I will say at once that the board have given this 
matter their most anxious consideration ; aud while they are quite 
satisfied that the profits have been fully earned and that if we could be 
quite sure of the future there would be no objection whatever to a some- 
what larger distribution, yet, in view of the fact that we are developing 
& very large business, and one which is not altogether free from 
uncertainties, we think it would be wiser for us to make it our firet object 
to put the Company in a thoroughly sound and impregnable financial 
position. We are working largely for the future. The full development 
of this businesa requires large increases of capital, and the stronger our 
position is, the better will be the terms upon which we can raise this 
capital, and the bigher will be the dividends that we hope to be able 
to distribute on the Ordinary shares. You will see by the accounts 
that the charge for dividends in respect of the past year was only 
£21,448, whereas iu the current year, upon the capital actually issued, 
without taking into consideration the charge which may ariee in respect of 
future issues, will be £46,000. I refer to this in further explanation of 
the reason why we think it well to carry forward the balance of £35,450. 
We also think it very desirable that we should at least equalise our divi- 
dends in the future, irrespective of any increase. "Turning to the capital 
&ccount, you will gather from the report that the whole of our share 
capital and £200,000 debenture stock, making £800,000 in all, have been 
issued up to date. At the end of the year only £500,000 had 
been issued, and the net amount of premiums received was £29,135, 
which we have invested in consols. Sine» the close of the year a 
further £300,000 of capital, part of the total of £800,000, has been 
iasued, and these additional issuea have produced premiums of about 
£45,000. We have, therefore, at the present moment a reserve fund of 
something like £75,000, and it is the intention of the Board to invest this 
reserve fund in consols and first-class securities. Now that the whole of 
our share capital has been sub:cribed and is profitably employed in the 
business of the Company, the Directors consider it advisable that the 
shareholders should give them the necessary power to make furcher issues 
as and when they may deem advisable. Тһе proposal is to double the 
present share capital, which will give the Directora power to double also 
the present issue of debenture stock. It would be impossible for me to 
explain in detail all the large number of undertakings we are engaged upon. 
The list embraces undertakings from Devonport, Poole and Brighton in the 
south, to Greenock in the north ; and there ia scarcely a division of the 
British Isles in which the Company is not carrying on its operations. 
Some of these are of considerable magnitude. To take the Potteries 
Electric Traction Co. as a sample, it has a subscribed capital of £400,000 
and is carrying out electrical tramways and light railways extending over 
a distance of 34 miles. This is certainly the largest electric traction 
undertaking in the country. Then we have the Swansea undertaking, 
which has a subecribed share and debenture capital of close upon £200,000, 
and is at present working authorised tramways and has also obtained 
statutory powers for converting these tramways to electrical working. 
Quite lately an arrangement has been made to take over the Swansva 
Mumbles Railway, which will also be electrically equipped, and passengers 
will be enabled to travel from any part of S wansea right to the Mumbles by 
electric car without changing. I may als» take the Dudley-Stourbridge 
Company which is part of the large scheme of electrical tramways we are 
endeavouring to provide for the whole of South Staffordshire, and that 
part known as the Black Country," a combination similar to that which 
we are carrying out in the Potteries district. The Dudley-Stourbridge 
Company has a subscribed capital of over £60,000, and this will 
shortly be increased. These are examples of the work we are doing. 
With regard to the Company’s investments, by far the largest part of our 
capital is invested in debentures and shares in associated and other com- 
panies, and it is important that you should feel satisfied that these invest- 
ments are sound and remuuerative ; and when I tell you that they cover 
a list of no fewer than 40 companies, you have no cause to fear that we 
have put all our eggsintoone basket. Every one of our investments is a 
satisfactory source of profit. It is, however, not so much at present for 
the sake of investment that we put our money into these companies, but 
rather with a view to develop electric traction and the business of our 
Company. One of the difficulties this Company has to overcome is the 
antipathy of shareholders in the existing tramway companies to sanction 
the conversion of their line to electric traction. We have, first of all, to 
teach the existing tramway companies that it is in their interests to adopt 
electric traction, and when we have succeeded in doing this we have to 
approach the local authorities and persuade them to allow electric traction 


to be adopted. In each case we are met with some misgiving and 
suspicion, and, in the case of the local authorities, we are brought tace t» 
face with the difficul'y presented by the present tendency of municipalities 
to undertake trading operations. They have not the en‘erprise or t'e 
initiative to propose electric tramwaye, but directly we approach 
them with a proposal to improve the service of the tramways in ther 
towns, or with a proposal to provide additional tramway facilities, it at 
once occurs to them that we, being a commercial body, would not 
make these proposals if they were not likely to be profitab'e; and 
theu they want to know why, if profit is to be made, they, the 
municipalities, should not make it themselves. But they do not know 
how to go about the business, and they do not hesitate to negotiate with 
us (to “ pick our brains,” so to speak), apd then, when we have told them 
all we can tell them, they frequently decide in favour of a policy of what 
is generally called municipalisation, and they do so on the ground that it 
is in the interests of the ratepayers ; but the curious thing about this cry 
of municipalisation for the benefit of the ratepayers is that in most cases 
where corporations have thus municipalised commerc'al undertakings, 
the rates do not go down, but, «n the contrary, are steadily increasing. 
On a former occasion I pointed out the difficulties which corporations 
have in municipalising tramways and light railways when worked by 
electricity, because they require to be carried beyond municipal boun- 
daries; and our further experience of these difficulties has convinced 
us that, if the development of th's enterprise in this country із to 
be in the hands of local authorities, we shall never have the tramway and 
light railway facilities which other countries possess. I may add, apropos 
of this important question, that we do not propose to confine our op?rationa 
entirely to England, Scotland and Ireland ; but we are looking outside 
these islands, and hope to obtain some p sition in connectioa with profit- 
able undertakings in foreign countries, or, still more probably, in some of 
our colonies, There is no reason why we should not undertake that work 
if profitable; but I insist on it, in connection with the question of the 
opposition we encounter from local authorities, as а sort of object-le:son 
showing how the policy of those bodies has a tendency to drive British 
enterprise апа capital out of this country. Reverting to the question of 
investments, all our investments stand in the books at cost price, and in 
the case of the shares mentioned in the auditor's certificate, which cost из 
£10, they are now saleable in the market at £16, and others are at even 
a higher premium. We propose in the future to make up the accounts to 
the end of March in each year. "This will enable us to include in our profit 
aud loss account the results of the year's working by the various associated 
companies, and we shall be able to embody in our report, the reports 
of the various associated companies in which you are interested. The next 
account will, therefore, be for & period of fifteen months, and the next 
ordinary general meeting will probably be held some time in May next 
year. [now move the adoption of the report and accounts, and of the 
recommendations as to dividend: and otherwise. 

Mr. EMILE GARCKE seconded the motion. 

Mr. TUCKETT thought the statement the chairman bad made showed 
the position of the Company to be eminently sitisfactory. Of the £200,000 
capital issued last year £100,000 was in Preference shares and £100,000 in 
Debenture stock. On those amounts £41,00) gross was received in 
premiums, and £29,000 net. That was £11,000 went for expenses of issue, 
or rather more than 5 per cent. He did not suggest that that was an 
improper or an unnecessary expense, but the Company now stood in such 
a sound position, and the shareholders believed in its prospects so thoroughly, 
that they would now be glad themselves to take the issues of capital that 
might be made. 

Мг. MAKINS asked if they could have half-yearly meetings or, at any 
rate, an interim report from the Directors. The Company had no traffic 
receipts to publish, like the great railway companies, aud he thought what 
he had suggested might be done. 

The CHAIRMAN: There are reasons which I think will commend 
themselves to all which would rather conflict with the tho frequent publi- 
cation of the results of our operations. There is very etrong competition 
in the matter of electric traction, and I think it is unneceseay to take 
the entire public—and particularly that port.on of the public which may 
be in competition with us—into our confidence regarding our transactions. 
If at any time any shareholder desires information the offices are open, 
and the best attention of the officials shall be given to them. 

Mr. CORK wished to know in what way their Company took a part in 
tbe administration of the companies with which they were associated. 

The CHAIRMAN: The way in which we exercise control over those 
companies is by obtaining a majority on the Board, and sometimes the 
whole contrul is in our hands—by our being represented by our own 
Directors or officera. We, therefore, have the complete control, if not the 
entire management of those undertakings ; and I would also mention this 
—that on appointing our officers and Directors to act as administratora in 
these companies, we do not allow them to receive any fees or remuneration 
for their services. Whatever fees are received are paid into the treasury 
of this Company. 

The resolution for the adoption of the report and accounts was then 
adopted. 

Lord Rathmore and Mr. J. S. Raworth were re-elected Directors, and Mr. 
F. W. Smith was re-appointed auditor; after which an extraordinary 
meeting was held, at which 

The CHAIRMAN said: You will understand the necessity of our 
obtaining further capital shortly, and the amount we ask you to give us 
the discretion to issue is 60,000 shares —that is to say, 50,000 Ordinary and 
50,000 Preference shares. 

A resolution, approving the issue of the additional capital, was proposed. 

Mr. MAKINS proposed an amendment that all new shares should be 
offered to the shareholders in proportion to their holdings. 

The CHAIRMAN said: It would be quite impossible for the board to 
accept such a resolution as a binding instruction. To impose upon the 
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board a standing obligation under all circumstances, without any reserva- 
tion of their discretion, is a matter which would certainly not be advisable 
ia the best interests of the Company. Our financial friends have done 
much for us up to the present time. I am not at all hostile to the prac- 
tice which Mr. Makins has indicated, but I consider that its application 
as an obligation on us is at the present time premature, and woul bs most 
improper and most harmful. It might place us in the greatest possible 
difficulty. A question has been asked as to whether it was the case that 
one of the Directors was connected with the board of tbe Electric and 
General Investment Co. It is perfectly true tha* one of our members— 
the most distinguished member of our board I may call him, and to 
whom you owe almost exclusively our extremely successful results—is a 
Director of that Company. For а long time before Mr. Garcke joined 
this Company he was a member of the board of that Company, and the very 
fact tbat he is a member of that board has been of the utmost advan- 
tage to your interests. I wish to speak within bounds, but I felt iadignant 
that such an observation should have been made, implying distrust, and 
something more, of Mr. Garcke, whose labour in your interest I have no 
words to describe. І assure the gentleman who made that inquiry that 
he would not have done во had he known what Mr. Gircke із and what 
Mr. Garcke has done for this Company, which is, in a sense, his sole creation. 
The benefit which has accrued to you from the enhanced value of our 
securities you owe, in a large measure, to Mr. Garcke. 

Mr. MAKINS said he desired to state that he had not cast any im- 
putation on Mr. Garcke. He knew that gentleman's ability, and estimated 
it as highly as anyone could. The only point he had raised was that the 
outside public had been employed to take an issue of Preference shares, 
which the shareholdera in the Company would themselves have been 
delighted to take up. He himself applied for 500 shares and received only 
100. He desired to withdraw his proposal. 

This course haviog been allowed, and the notion of the issue of addi- 
tional capital unanimously approved, a vote of thanks to the Chairman and 
Directors terminated the proceedings. 


South London Electric Supply Corporation (Limited). 


The ordinary general meeting of shareholders in this Company was held 
at с House, Old Broad-street, on Tuesday, Mr. GEoRGE Ets, J.P., 
presiding. | 

The SECRETARY (Mr. Sidney Н. Webster) having read the notice 
calling the meeting, 

The CHAIRMAN said : Gentlemen, in greeting you at this second 
annual meeting, I do so with the utmost confidence, as I feel that our 
financial policy has proved to have been based on thoroughly sound and 
business principles, and bas consequently been of immense advantage to 
the Company. In fact, had we not seized the opportunity which pre- 
sented itself of placing the balance of the share capital when we did, we 
could not have carried out the contracts in their entirety, or have 
built a station and erected plant of sufficient capacity to enable us 
to satisfactorily supply the very extended area over which we 
have powers. Now that we have had time to realise the inagni- 
tude of the work we have undertaken, and the pos-ibilities of 
the demand for electric energy: in the parish of Lambeth, entailing, 
as it does, miles and miles of mains, and the great outlay necessary for the 
erection and equipment of so large a combined generating station and dust 
destructor as we are building—the largest, I believe, in the United 
Kingdom —I think we have reason to congratulate ourselves upon our 
strong financial position. It is very satisfactory to feel that after meeting 
all the charges incumbent on us for this very large station we shall have 
ample trading capital, and be able to start business on a thoroughly sound 
financial basis. I will now briefly explain to you the progress we have 
made, end the condition, as it stands to-day, of each department of our 
work ; that is to say : (1) the buildings and the work generally upon the 
site; (2) the mains, transformera and house connections ; and (3) the 
plant ani machinery. Firat as to the buildings and the work 
upon the site. You will recollect that owing to difficulties and 
negotiations in connection with the acquisition of the site, it was 
not until Michaelmas of 1897 that we were in actual possession of the 
land, so that, what with the time taken up in getting building materials on 
it, and organising the labour, it was not until November in 1897 that the 
contractors were able to commence the actual construction of the buildings. 
During the spring and summer months of 1898, the weather was most 
favourable for building operations, but this was succeeded by several 
months of broken and wet weather during which the buildera were much 
impeded, being only able to work about two-thirds of the time. Lately, 
again we have bad very favourable weather and the work has been carried 
on with great speed. The position to-day is, that the chimney shaft, 180ft. 
in height, is quite complete and ready for use. The main building, con- 
sisting of the destructor house, boiler house, engine and dynamo house, is 
finished and roofed in, and the various rooms adjoining the main building, 
consisting of coal and other stores, outbuildings, &c., are also finished. The 
offices are ready for occupation, being quite complete with interior 
fittings and furniture, so that in a few days—in fact, on the 25th inst. 
—we shall remove our clerical and engineering staff into them, and by 
thus having all the officers under one roof much labour and inconvenience, 
and consequently expenditure, will be saved. The whole of the boilers have 
been delivered and erected, and four of the boilers and eight of the destructor 
cells are finished and ready for use ; whilst the progress being made on the 
remainder makes it certain that the whole of the work within the 
destructor and boiler house will be finished by the early summer. The 
artesian well alluded to in the report is finished and is 390 feet in depth, 
and in this connection I should like to say that the Board are extremely 
gratified, as I feel sure you are, at the success which has attended thia 
venture, for I must call it so. We took & considerable time in deciding 


as to whether we should spend the necessary amount—roughly £1,000— 
for the experts whom we consulted on this point were not unanimous in 
their opinion as to whether we should obtain an abundant and, what is 
more important, a permanent supply. However, the water we have struck 
has proved to be flowing from a true fissure vein in the chalk, and will be 
ample for all our requirements. Secondly, аз to the mains, transformers 
and house connections, the map before you will enable you to judge of and 
to realise the amount of work done, and you will, I feel sure, a imit that 
good use has been made in this branch of the time we have had at our 
disposal. The progress made by the British Insulated Wire Co. in the 
laying of mains during the past year has been most satisfactory. 
Mains have now been laid in a total of over 22 miles of streets. 
Earthenware conduits to carry high tension cables have been laid 
for sufficient length to carry over 44 miles of high tension cable. 
Twenty-four miles of low tension distribution cable have been laid on 
the solid filling-in system and brought into use, and over 13 miles of high- 
tension feedera have also been drawn in the before-mentioned ducts and 
brought into use. The above work has involved the excavation and miking 
good of 25 miles of streets. From these maias 220 connections to con- 
sumers’ houses have already been run, and, of courae, metera erected and 
connected up in each case. Thirdly, as regards the plant and machinery, 
I am sorry I cannot report to you quite so favourably with reference to 
these items ; but, as many of you are, doubtless, aware, the late strike in 
the engineering trade has caused quite a congestion in this field of work. 
English manufacturing firms are so far quite unable to make up the time lost 
owing to that unfortunate strike. To such an extent is this the case that 
even some of our largest railways have reluctantly been compelled to place 
their ordera for locomotives abroad —for the most part in the United 
States of America. As you are aware, we have been taking on consumers 
and supplying them with energy by means of connecting our mains to 
those of a company who have a generating station in a district adjoining 
ours. Of courae, this has not been done without incurring some additional 
expense, but we consider that we are amply compeneated for the cost 
involved, for we have by this means been enabled to take on consumers with 
a total number of 15,870 8 c.p. lamps already, which will enable us to employ 
our machines directly they are ready, and thus avoid the great loss which 
generally occure after the opening of an electric light station, while waiting 
for customers to get their premises wired. This should be most satisfactory 
to our shareholders, as if such a large number of consumers can be obtained 
before the works are opened, there must, be every prospect of a large and 
lucrative business in store for us. We hive not made any great effort in 
procuring customers во far, for there have been difficulties and troubles 
in supplying them under these conditions, which we trust will not 
occur when we are in a position to supply direct from our own 
station, and moreover we have not been able to deliver current, except to 
а limited area of our district. I do not know that I have any other point 
on which you may wish to Ъз informed, but if any shareholder wishes to 
ask any question I shall be happy to reply. I now move the adoption of 
the report and accounts. 

Mr. W. W. PHIPPS seconded the motion. 

Mr. BARRETT asked what was the earliest date at which they expected 
to have their central station completed and te giving the supply from their 
own machinery? He thought that it would aleo be very interesting if the 
shareholders could hear whether they expected to have a load of 50,000 
lamps by the autumn, and if so, whether they thought that that number 
would justify the Board in paying a reasonable dividend—say at the end 
of the financial year! Also was arc lighting likely to be adopted by the 
Vestry ; was there likelihood of a day load from the supply of current for 
power purposes; and was it certain the Company had a monopoly of 
electric supply in their district ? 

Mr. A. TOOTH asked when the next call was likely to be made, and 
whether the houses they supplied were few and far between or c!ose to 
the station. 

The CHAIRMAN, in reply, said : In reply to Mr. Barrett, I may say that 
we anticipate that our station will be ready to supply current at the end of 
May, or at the beginning of June. That does not mean tbat we shall then 
have sufficient available from our own machines for the winter, but we shall 
get some engines in the summer, and others will follow about July or 
August ; and we quite expect to have an abundance of plant for our require- 
ments next winter. Mr. Barrett has also asked me one rather ditticult 
question—namely, whether we can pay a dividend on a load of 50,000 
lamps? In answer to that I can only judge from my experience 
in another place. I found that the supply in the second year came 
to 100 per cent. more, or double the quantity we had їп the firat 
year, and that in the three years which have since elapsed we have 
had an [increase of per cent. every year. You asked, [ think, when 
the prospect of a dividend will arise. If I tell you what has happened 
with some of the chief companies in London you will be able to 
form your own opinion. The Westminster Company paid at the end of 
21 years ; the House-to House Company not for 10 years ; the Pall Mall and 
St. James’s Co. in 2$ years; the Kensington and Knightsbridge in 5$ years 
and the Notting Hill Company in5 years. І hope that we shall not havs to 
wait as long as thelongest of those dates, but I do not think that we shall 
quite come up to the earliest. You have mentioned the question of arc 
lamps. That is а very important point, because I know by long experience 
that wherever you put the arc lamp the public will have the incandescent. 
They follow each other directly; the arc lamp seems to act as a magne’ in 
attracting the incandeacent. We, however, have no power in this matter 
unless we get an order from the Vestry. I have myself been several times 
to the Vestry about it, but I have not been able to induce them to a lopt the 
arc light. We, have, however, one thing in our favour which may induce 
them more than anything else to adopt the arc lamp, tha“ is, that the boun- 
dary of the parish of Newington is in the middle of a street in our area of 
supply, this boundary dividing the two parishes, The parish of Newington 
bas decided on adopting the arc lamp, and part of the street in question 
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which is in that parish will be lighted up in the course of a few months ; 
and I feel certain that if the parishioners of Lambeth see one side of the 
street lighted by the electric light and the other side by gas, they will 
very soon demand the electric light. If not, I can only say that they are 
very different from the people in the south of England. I do not know 
if we shall be able to get a day load. On the other side of the river, 
I know that there is a considerable day load, but I have seen but 
little as yet to lead me to expect the eame thing in the south of London, 
With regard to the question, as to when the next call will be made. 
I may say that we have sufficient money in hand to carry us up to 
the middle of May ; and, therefore, the next call will be about the middle 
of May or the beginning of June. I think the same gentleman asked 
whether the lights were very much scattered. Ours is a very large area, and 
in that way our supply may be said to be scattered, but the consumers are 
in clusters. We generally find when we get a customer for the light that 
his next-door neighbour also wants it. I think that we supply more private 
houses than shops at the present time. Ав to our having a monopoly, 
that must be so, because this Order was granted by the Vestry. They 
cannot get another Order themselves, and no one else would get one, as in 
that case they would also have to purcbase our undertaking at the end of 
the term. I therefore think that you may consider that ours is an 
absolute monopoly. 

Mr. PEARSON inquired what powers the Vestry had as to taking over 
the Company's undertaking. 

The CHAIRMAN : They can re-purchase it at the end of 21 years, but 
in that case they must pay us a profit of 25 per cent. over the capital 

expended. They can obtain it at par at the end of 31 years. 

The motion was carried unanimously. 

Mr. Phipps and Mr. Algernon Turnor, C.B., were re-elected Directors, 
and Messra. Price, Waterhouse and Co., were re-appointed as auditors. 

Mr. PEARSON afterwards proposed a vote of thanks to the Chairman 
and Directora for their services. He bad been in the City for 55 years, and 
had never before seen a balance-sheet of a company showing a profit before 
its works were opened. He would like to include in the vote their 
courteous Secretary. 

Mr. BARRETT seconded the motion, which was carried unanimously. 

The CHAIRMAN acknowledged the vote, and the proceedings terminated. 


Willans and Robinson (Limited). 


The tenth half-yearly report of the directors of this company, covering 
the period to Dec. 31 last, states that, after writing off as depreciation 
£5,013. 3e. 4d., and paying interest upon Debenture stock, the balance to 
credit of profit and logs account (including £2,441. ба. 114. brought for- 
ward) is £25,069. 14в. 3d. The directors propose that dividends be paid at 
the rate of 6 per cent. per annum upon the Preference shares, and at 
10 percent. per annum upon the Ordinary shares, together amounting to 
£12,000. The amount payable to the original directors is £3,863. 10s. 2d., 
leaving £9,206. 4s. 1d. The directors propose to carry £2,000 to Deben- 
ture redemption sinking fund, and £3,500 to reserve, leaving £3,706. 4e. 1d. 
to be carried forward. The balance of £11,124. 14s. 6d., standing in last 
accounts to credit of the share premium suspense account, has been dis- 
posed of by writing off £162. 12s. 7d. removal expenses, £3,368. 6s. 8d. off 
value of freehold works at Thames Ditton, and £1,606. 7e. 10d. off sundry 
items of plant at Thames Ditton. £986. 7s. 5d. is kept in hand ina 
removal euspense account, and £5,C00 has been carried to reserve. 

As the period of the accounts now presented corresponds with the con- 
clueion of the fifth year of the company's working, it may be pointed out 
that the sums reserved out of profits in the five years, viz., £25,146. 9a. 11d. 
reserve fund, £10,000 debenture redemption fund, and £3,706. As. 1d. 
now carried forward, amount together to £38,852, 14s., and that this sum 
exceeds the amount paid fur the goodwill of the business. 

The last year, and more particularly the last half-year, have been marked 
by a great increase in the demand for the special class of machinery which 
the company manufactures. There has also been a rapid increase in the 
size of the engines. Twelve months ago it was announced that an engine 
was on order to develop as much as 1,500 H.P.—a notable advance upon 
the sizes previously made by the company. Six months later the number 
of such engines on order had increased to four ; the number now on order 
is 16, and there is reason to expect that much larger sizes will be called for. 

The directora believe that the increased demand for engines, and 
especially for large engines, is due to permanent causes, and that it will 
continue to increase to an extent far exceeding the present producing 
powers of the company’s plant. They also believe that if the company 
becomes unable to accept the orders offered to it, they will pass into the 
hands of foreign competitors, with permanent injury to the reputation of 
the company and to the interests of the shareholders. The directors are, 
therefore, of opinion that the plant should be increased, and that larger and 
more powerful tools should be provided. The directors also consider that 
the manufacture of the Niclausse boiler should be taken up on a larger 
scale than has hitherto been contemplated, or than is possible at Rugby. 
Under these circumstances the directors propose to take the existing 
boiler shop at Rugby as an additional machine shop, and to make some 
other additions, adding in all about 60 per cent. to the space now available 
for machine tools ; they also propose to double the size of the foundry. 
They propose to erect separate boiler works upon a site which has been 
secured near Chester, upon the river Dee, with the advantages of cheap 
sea carriage for materials, and easy railway communication with Rugby 
and other important centres. The scheme will render necessary an 
increase of capital, and resolutions will be snbmitted to the forthcoming 
meeting authorising the creation of 40,000 new shares of £5 each, for 
one-half of which the directors propose to invite subscriptions in the course 
of the ensuing month. Subject to the concurrence of the existing 

‘Preference shareholders, it is proposed to take power to issue half the new 
shares as Preference and half as Ordinary. 
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County of London and Brush Provincial Electric 
Lighting Co. (Limited). 


The report of the directors of the above Company for the year ended 
December 31st 1s as follows :— 


Capital. —'The capital expenditure in respect of the Company's London 
districts amounted to £148,767. 16s. 2d., making the total £562,587. 6s. 2d. 
This expenditure was met mainly by the balance of instalments falling 
due on the 10,000 Ordinary shares. | 

Revenue.—' The net revenue, including balance from last account, and 
after payment of proportion of rents, rates, taxes, interest, and general 
establishment charges, is £17,375. 18s. 6d. Out of this an interim dividend 
on the 6 per cent. Preference shares for the half-year ended June 30th 
has been paid, and the dividend balance for the half-year just ended is 
recommended. This will leave £5,775. 188. 6d., which it is proposed to 
carry forward. Nothing is included for the considerable increase in value 
that bas taken place in the Company's investments, which stand iu the 
balance sheet at cost. The Company is promoting a Bill in Parliament to 
enable the Company to obtain compulsory powera for acquiring lands and 
securing righte of way for the purpose of connecting its various London dis- 
tricts, as authorised by the special reeolution approved by the shareholders. 

The Directors have appointed Mr. Joseph Shaw to & teat on the Board 
to fill the vacancy created by the retirement, in 1896, of Mr. W. C. 
Braithwaite. 


The followiog particulars relating to the Company's London stations 
accompany the report :— | 

St. Luke and Clerkenwell and Eastern Holborn.— The net revenue for 
the twelve months to December 31st last amounted to £2,158. 13s. 2d. 
In these districts the total applications to December 5186, including power, 
represented the eqivalent of 43,599 8 c.p. lamps, of which 36,303 were 
then connected. The applications for the year represented an increase of 
18,769, and the connections 12,456. At the same date 35 users of motors 
aggregating 128 н.р, were supplied from the mains, and further applica- 
tions have since been received raising the total to 60 representing 
215 H.P. To meet the growing demand for power, special plant for the 
generation of continuous current, capable of supplying 1,500 m.r., is in 
course of erection, Which will make, with the power plant already at work, 
an available total of 2,000 n.r. 

Western Holborn and St. Gilcs.—' The laying of mains in this district haa 
been commenced, and a supply of energy, both for lighting and power 
purposes, will be available at an early date. The Company also holds 
orders for Mile Eod Old Town, St. George’s-in-the-East, and the district 
of the Limehouse District Board of Works, all of which it is intended to 
supply from the City-road station. 

Wandsworth District.—The net revenue for the year to December 31st 
amounted to £4,958. 18s. 114. Applications for the equivalent of 52,656 8 
c.p. lamps had been received at December 31st last, of which number 
28,914 were then connected. The increase in lamps applied for during 
the year was 15,802, and in lamps connected 15,007. 

Camberiell.—The street work in this district has been unavoidably 
delayed, but it is expected that supply will be available by June, a right 
of way through Lambeth having been obtained. The equivalent of 3,041 8 
c.p. lamps were applied for at December 31st. 

St. Georye-the-Martyr.— The work of laying mains in the compulsory 
streets in this district is in progress, and supply of current will be com- 
menced at the same time as in Camberwell. 

St. Olave.—The works in this district will be commenced forthwith. 

[The Company's interests in (1) the Bournemouth and Poole Electricity 
Supply Co., (2) the Dover Electricity Supply Co., and (3) the Richmond - 
(Surrey) Electric Light and Power Co. have been recently reported fully 
in The Electrician.) 


NEW COMPANIES, STATUTORY RETURNS, &c. 


ы — 


DAVIS AND TIMMINS (LIMITED).—This company was registered on 
March 17, with a capital of £110,000, in £1 sbares (60,C00 £6 per cent. 
cumulative Preference), to acquire and take over as a going concern the 
business now carried on by Davis and Timmins (Limited), and to carry on 
the business of engineers, screw manufacturers, metal turners, &c. The 
first directors are:—Sir Henry C. Mance, C.LE., Н. Benbow, E. Davis. 
A. Le Neve Foster and G. E. Davis. 


FRESHWATER AND TOTLAND (I. W.) ELECTRICITY SUPPLY CO. 
(LIMITED).—This company was registered on March 11, with a capital of 
£15,000, in £1 shares, to form centres at Freshwater and Totland, Isle of 
Wight, or elsewhere, for the generation of electric light and power, and to 
carry on the business of electricians, electrical and mechanical engineers, 
suppliers of electricity, and manufacturera of and dealers in electrical 
apparatus, generatora, accumulators, lightning conductors, lampe, 
fittings, &c. The first subscribers, with one share each, are: W. 5. 
Nicholson, J.P., Lieut.-Col. R. G. Temple- Cotton, A. Bayliffe, A. Hollins, 
M.D., С. Н. Hands, M.B., J. Dover and W. J. Waterhouse. The first 
Directors are : William S. Nicholson, Lieut.-Col. R. G. Temple-Cotton, and 
A. Bayliffe. 


INTERNATIONAL TELEPHONE MANUFACTURING CO. (LIMITED).— 
This company was registered on March 1, witha capital of £200,000, in £1 


. shares, to manufacture telephones and telephone appliances, to establieh, 


work, manage and regulate telephone exchanges and electric lighting 
works, and to carry on the business of a telephone, telegraph, and electric 
light, heat and power supply company, and of electricians, electrical and 
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mechanical engineers, electrical apparatus manufacturers, &c. The first 
su scribers are: C. Cowley, A. E. Cowley, H. D. J. Claxton, C. E. Craig, 
J. D. Hadduck, J. Н. Todd aud W. H. Sinclair. 


AMAZON TELEGRAPH CO. (LIMITED.)--The annual return to Feb. 10 
g ves the capital as £250,000 in £10 shares, the whole of which has been 
tsken up and paid for in full. 


CAMBR'DGE ELECTRIO SUPPLY CO. (LIMITED).—According to the 
annual return to Feb. 17, the nominal capital is £100,000, in £10 shares, 
cf which 9,423 have been taken up; £8 per share has been called on 4,970, 
and £2 per share on 4,453. 


EASTERN TELEGRAPH CO. (LIMITBD.)—The annual return to Feb. 2 
has been filed. The capital is £6,000,000 stock, divided into £4,000,000 
Ordinary and £2,000,000 Preference. £5,795,263 has been taken up and 
] aid for in full. 


KENSINGTON AND KNIGHTSBRIDGEBLECTRIC LIGHTING CO. (LIMITED). 
—'I'ne 1899 return of this company has been filed. The capital is £350,000 
divided into 50,000 Ordinary, 10,000 First Preference, and 10,000 Second 
Preference shar: в of £5 each. 15,000 Ordinary, 10,000 First Preference, 
and 6,687 Second Preference shares have been taken up, aud 5,000 Ordinary 
shares have been issued as fully paid. The full amount has been called on 
the othera. ; 

NATIONAL ELECTRIC SUPPLY CO. (LIMITED.) - The annual return to 
Feb. 22 has been filed. The capital is £84,943. 15s., divided into 9,050 
Preference shares of £5 each, 10,850 Ordinary shares of £5. 12s. 6d., and 
100 Founders’ shares of £3. 12s. 6d. each. 1,000 Preference and all the 
others have been taken up, and the full amount has been called. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO. (|LIMITED).— 
According to the annual return to Feb. 28, the capital is £100,000, in £10 
shares, ‹ f which 9,918 bave been taken up; £8 per share has been called 
on 5,000 and £5 per share on the remainder. 


NORTHAMPTON ELECTRIC LIGHT AND POWER CO. (LIMITED). — The 
annual return to March 9 has been filed. The capital is £50,000, divided 
into 10 “A” and 49,990 B” shares of EI each. 10 “A,” 17,288" B" 
Ordinary and 7,000 Preference shares have been taken up. £1 per share 
has been called on 10 “ A," 15,000 “B” Ordinary. and 7,000 Preference, 
and 10s. per share has been called on 2,288 Ordinary. 

PACIFIC AND EUROPEAN TELEGRAPH CO. (LIMITED). -The annual 
return to Dec. 21 has been filed. The nominal capital is £100,000, in £10 
shares, all of which have been taken up. £4 per share has been called. 


PORTABLE ELECTRIC LAMP CO. (LIMITED).—The annual return to 
Jan. 2 states that the capital is £50,000, in £1 shares, of which 40,157 shares 
have been taken up ; 40,000 shares have been issued as fully paid, and the 
remainder have been paid up. 


POTPERIES ELECTRIC TRACTION CO. (LIMITED).—The statutory 
return to Nov. 17 gives the capital as £400,000, in £10 shares, of which 
seven bave been taken up, but no calls have been made. 

RYDE ELECTRIC LIGHT AND POWER CO. (LIMITED).— The annual 
return to Jan. 15 has been filed. Seven shares have been taken up out of 
the capital of £10,000, in £5 shares, but no calls have been made. 

ST. JAMES'S AND PALL MALL ELECTRIC LIGHT CO. (LIMITED).— The 
annual return to Feb. 21 has been filed. The capital is £300,100, in 
40,000 Ordinary апа 20,600 Preference shares of £5 each, and 100 
Founders’ shares of £1 each. 31,980 Ordinary, 20,000 Preference and 100 
Founders’ shares have been taken up, and the full amount called. 


SCARBOROUGH ELECTRIC SUPPLY CO. (LIMITED).—The annual return 
to March 2 has been tiled. The nominal capital is £50,000, in £10 shares, 
of which 4,500 bave been taken ир; £9 per share has been called on 4,000, 
and £4 per share on 500. 


TELEGRAPH IMPROVEMENT CO. (LIMITED).—The annual return to 
Jan. 12 has been filed. 15,006 shares have been taken up out of в capital 
of £100,000 in £1 shares, of which 15,000 have been issued as fully paid, 
while £6 has been paid on the others. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION (LIMITED).—The 
annual return to March 1 has been filed. The whole nominal capital of 
£399,500 in £5 shares bas been taken up, and paid for in full. 


CITY NOTES. 
Bio безд) 

MEMORANDA.—Bank rate 3 per cent. (since Feb. 2, 1899). Price of 
silver 27 ud. per oz. (March 23). Consols (2% per cent.) 1108—1104 for 
money, 1102— 111 for account; 23 per cent. 1033—1038 (March 23), 
Stock Exchange Settling Days: Consols, April 6; Stocks and Shares 
Continuation Days, March 27 and April 11; Ticket Days, March 28 and 
April 12; Pay Days, March 29 and April 15; Mining Share Carry over 
Days, March 25 aud April 10. 


ANGLO.AMERICAN TELEGRAPH OO. (LIMITED).— After placing £6,000 
to credit of renewal fund, an interim dividend has been declared for the 
quarter ending 31st inst. of 158. per cent. on the Ordinary stock, and £1. 10s. 
per cent. on the Preferred stock (less tax’, payable on May 1. 


BLACKBEATH AND GREENWICH DISTRICT ELECTRIC LIGHT CO. 
(LIMITED).—Capt. E. I. Bax, director of the South London Electric 
Supply Corporation, and manager of the Westminster Electric Supply Cor- 
poration, and Mr. Henry St. John Winkworth have joined the board of 
this company. 


BRITISH CONTINENTAL ELECTRICITY OO. (LIMITED).—An interim 


dividend is declared on the Preference shares, at the rate of 54 per cent. 
per annum for the half-year to Oct. 31, 1898. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS CO. (LIMITED). 
At the annual meeting on Wednesday, the chairman (Mr. John Morris) 
said that they had been operating under great disadvantages, inasmuch as 
the section of new line which was being worked electrically was only & 
fragmentary one until withio 4 month or five weeks ago. For the first 
four weeks the traffics on the new section had been at the rate of some- 
thing like £45,000 a year, and he saw no reason why that satisfactory 
return should not continue. They had always looked with satisfaction to 
the adoption of the electric system, but they had been somewhat startled 
by finding in the first four weeks of its introduction such a great jump as 
was -hown in the traffic up to the point to which it had been carried. He 
would not indulge in any prophecy as to what the result would be as they 
extended towards Belgrano, and when the new system went to Belgrano itself, 
but the result so far had gone considerably ahead of their expectations. 
They were going on with the work on the new line up to Belgrano, and hoped 
to get it finished in a few weeks. Their intention was to go on applying 
electricity, from Belgrano right up to Centro America ; there they would 
stop for a time until they could get further facilities fur proceeding into the 
centre of the city. They already possessed the right to go there. 


COMMERCIAL CABLE COMPANT.— Tue accounts for 1898 show that, 
after setting a-ide $100,000 as reserve for insurance of stations, apparatus, 
and repair steamer, and $350,000 to reserve, there was a balance protit for the 
year of $1,908,758, inclusive of $477,019 brought forward. Interest on the 
Four per cent. Bonds and Debenture stock absorbed $704,296, and the 
dividends declared during the year on the share capital (8 per cent.) $800,000, 
leaving $404,462 to be carried forward. 

DAVIS AND TIMMINS (LIMITED).—This old-established firm of manu- 
facturers of screws and terminals, engineers and metal merchants, has 
joined the list of joint-stock undertakings. The capital of the Company 
is £110,000 in 60,000 6 per cent. Cumulative Preference and 50,000 
Ordinary shares of £1 each. The whole of this capital has been offered 
for subscription at par this week, and the applications closed yesterday 
(Thursday). Sir Henry C. Mance is chairman of the Company. The 
original business was established in 1676, in Charles-street, Hatton 
Garden, London, where the business was conducted unti 1892, when 
factory premises were taken at King’s Cross. The purchase price for the 
business is £87,000— £40,000 in cash and £17,000 either wholly or partly 
in cash or Ordinary shares, at the option of the directors, two of whom, 
Mr. Emile Davis and Mr. A. Le Neve Foster, are the vendors. The 
purchase price, from the somewhat meagre particulars given on the 
prospectus, seems a heavy one, as the average annual profits for the three 
years and 6 months from July 51, 1895, to Dec. 51, 1898, are certified at 
only £9,023, “ without charging interest, directors’ fees and management 
remuneration." The Company's business is, however, а progressive one, 
and in view of the great extension of the electrical industries and tlie 
large number of leadiug firms on the Company's books as customers, the 
Preference shares should be a reasonably safe investment. 


BASTBOURNE ELECTRIC LIGHT CO. (LIMITED).—The directors’ report 
fur the year 1898 states that the gross profit, after paying working 
expenses, amounted to £4,674. 5s. Od., against £3,619. 78. 11d. in 1897. 
After allowing for debenture and preference interest, adding £400 to 
depreciation and paying an interim dividend for the half-year ended 
30th June last, there remains £5,069. 13s. 10d., and the directors propose 
a dividend of 20 per cent. for the half-year (making 124 per cent. for the 
year), free of tax, on the Ordinary share capital, leaving £1,120 to be 
carried over. It is not proposed to place any part of the surplus to reserve, 
but, on account of the exceptional circumstances in which the Company is 
placed, to keep it as a floating balance for any purposes required. Deprecia- 
tion now stands at £3,391. 5s. Id., while reserve remains at £3,250. The 
equivalent of 8 c.p. lamps in circuit was 23,028 at the close of 1898, 
against 19,288 in 1897. The report refera to the negotiations with the 
Corporation for the sale of the Company's undertaking, and to the offer of 
the former to give £20 for every £10 share. On examination it was found 
that, owing to the deductions claimed by the Council, the price named would 
provide only about £18 per share. The shareholders, therefore, unani- 
mously rejected the offer. They consented, however, to name two share- 
holders to meet two members of the Council's committee to discuss the 
subject and to arrange terms if possible. As а result of the meeting the 
Council had withdrawn their demand for the deductions previously 
claimed, and had amended their former offer, so that the price should 
really provide twice the amount of the share capital subscribed and paid-up 
as a net sum to the shareholders without deduction. The whole subject is 
to be fully discussed at the forthcoming meeting. 


EVERED AND CO. (LIMITED).—The directors of this Company, alter 
providing for debenture interest amounting to £2,416, show a net profit of 
£25,698 for 1898, making with £6,561 brought forward £32,060. 


EXPLORATION CO. (LIMITED.)—At the annual meeting on Wednesday, 
the Chairman said that there had been no alteration in their holding in the 
shares of the Central London Railway, the opening of which had been 
delayed owing to unforeseen difficulties. They were satisfied that when 
the line was opened it would meet areal want, and benefit the shareholders 
iu proportion to its utility. Their holding in the Electric Traction Co. 
had been slightly increased. The position of the Compagnie Générale de 
Traction, the Ordinary and Founders' shares of which were largely held by 
them, had still further improved since the issue of the report, inasmuch 
as the concessions for electric tramway lines “de Pénctration” for Paris, 
asked for bv the Compagnie, and approved of by the Conseil Général 
de la Seine, had received the sanction of the Conseil d'Etat, and it 
was expected that the official decree enabling work to commence would 
issue immediately. Through the enterprise of the Compagnie they were 
confident that Paris and its suburbs would at no distant date be covered 
with a network of electric tramways of over 200 kilometres of new lines. 
Such lines a8 were of importance to the exhibition of 1900 would be in 
working order at the time of opening. | 
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GUILDFORD ELECTRICITY SUPPLY CO. (LIMITED).—The directors’ 
report for the year 1898 states, that the balance profit on revenue account, 
after allowing £150 for depreciation, amounts to £149. 2». @d. The 
directors have also written off £77. 14s. 6d. for preliminary expenses. Since 
the last meeting, mains have been laid in several additional thoroughfares, 
aud tbis extension has necessitated further expenditure in machinery and 
plant. There are now 79 customers, against 52 in March last year. 
During the year the price of current for lighting has been reduced from 
8d. per unit (with varying discounts) to ба. net. It will be necessary to 
expend further sums on mains, machinery and plant, and further capital 
is required. The directors are applying for an extension of their area of 
supply. and hope to obtain an order during the present session, adding to 
the company's present area the rural parishes adjoining the borough of 
Guildford within a radius of three or four miles. 


HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED).—The Financial Times 
again calls attention to offers being made by a firm of outside brokers to 
unload shares in the above company, and warning its readers against 
having anything to do with the said shares. 


PONTYPOOL ELECTRIC LIGHT AND POWER CO. (LIMITED).— The annual 
meeting was recently held at Pontypool. The directors’ report stated 
that during the past year the further sum of £518. 63. 10d. was expended 
in free wiring, and the additional customers brought in had put the 
company on a profit-earning basis. "The directors, however, notified that 
they will discontinue the free-wiring system at the end of 1898, in order 
that they might consider their position. During the year, the station 
building had been extended, and a new boiler and steam dynamo bad 
been erected, approximately doubling the capaeity of the station. Certain 
extensions of the mains were also carried out, and in order to meet the 
capital expenditure entailed by these extensions, the directors made a 
fresh issue of £5,000 4 per cent. Debentures, out of which the previous 
issues (amounting to £2,000) were paid. The running of the station for 
the year ended December 3lst (after carrying £100 to renewal) resulted 
in a net profit, which, with the balance from last year, amounted to 
£475. 5s. 24. ; and the directors recommended that £50 be carried to 
reserve, £150 toan account to be formed for redemption of Debentures, 
a dividend of 5 per cent. be paid upon the paid-up capital, and the balance 
(£13. 4s. 2d.) be carried forward. The report and accounts were adopted. 

ROBEY AND CO. (LIMITED).—Aíter putting £10,000 to reserve and 
carryiug £552 forward, the Directors have declared а dividend of 10s. per 
share for the year 1898. It has been decided to pay off during 1899 the 


whole of the second issue of debentures, amounting to £46,305. 


ROYAL ELECTRIC COMPANY OF MONTREAL.—Particulars are given in 
an advertisement elsewhere of the numbers of 77 44 per cent. deben- 


наама, 


tures, amounting to £7,700 which have been drawn for payment at 
£105 by the Bank of Montreal, 22, Abchurch-lane, London, E.C., on 
April l. The coupons, due April 1, on the balance of these debentures, 
will be paid by the Bank of Montreal. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Tuesday, 28th inst., a special settliog day in the further issue 
of 2,500 £10 fully paid Ordinary shares (nos. 12,501 to 15,000) of W. 7. 
Henley's Telegraph Works Co. (Ltd.) The shares, as well as the further 
issue of 40,000 44 per cent. debenture stock of the Chelsea Electricity 
Supply Co. (Ltd.), have been ordered to be quoted in the official list. 
Application has also been made to appoint a special settling day in and to 
grant a quotation to 57,500 ordinary £10 shares of the City and South 
London Railway Co., and to appoint a special settling day in 233,334 5 per 
cent. cumulative £1 preference shares of Doulton and Co. ( Ltd.) 


UNION ELEKTRICITATS GESELLSCHAFT.—A dividend of 12 per cent. 
for the year 1898 has been declared, 


WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).—The esti- 
mated amount of the traffic receipts of this company for the half-month 
ended March 15 is £2,667,against £1,890 in the corresponding period of 1898. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


m | No. AGGREGATE. 
Week = Inc. y 
Line. © of —— —— — 
ended | E or Dec. PR Amount. | N v 
1899 | £ £ | £ £ 
“Birmingham Tramways. Маг. 18 | 5,851 + 372| 10 41,395 + 3,285 
Blackpool Corporation... "A T» uk] БАГ 
Blackpool and Fleet wood| „ 18 | 236 11 1,912 
Bradford Corporation ... vit nea ds нар M Kd 
Bristol Trams & Carriage „ 17 2,710 + 206| 11 27,510 + 1,608 
City & South London Ву. „ 19 | 1,039 + 69) 12 13,278 + 452 
Dover Corporation ... » B 141 + 50] 50 8,770 = 
Dublin United(Southern) "Mal | 
*Glasgow Corporation ...| „ 18 | 8,520 | +1,384 
Liverpool Corporation | | 
Dingle Route „ 11| 477 | .. | 17 8920 
Prince's Park Route... „ 11 $53 | .. | 8| 2415 R 
Liverpool Overhead Rly.| „ 19 | 1,369 ‘+ 53 12 15,642 |- 493 
*Sheffield Tramways..... |» 19 |1161 |+ 230) 11 13,193 |+ 2,781 
South Staffs. Trams .. . „ 17 616 + 63| 11 6,550 |+ 2908 


* Partiy electrical. 


ELECTRICAL COMPANIES 


SHARE LIST. 


PRESENT| AMOUNT | LAST | |. PREVIOUS Price | RATE PER | BUSINESS DONE - 
AMOUNT. OF | DIVI NAME, WEEK'S PRICE | Wednesday, CENT. | DIVIDENDS DUE. DURING WEEK 
| SHARE. | DEND. | MARCH 15. March 22. | YIELDED. ENDING MARCH 22, 
TELEGRAPHS. 
árd Higher! Lovett 
£124,400 100 4X African Direct Telegraph 47 Mort. Deb. (red) 10) 14 107 104 8 16 11 | January and Jui» M i 
25.000 10 е Amazon Telegraph ..............— 3 3 4 8 4 - e: =. ж 
балк 100 240 2 5 рег Cent. Debentu .. =s == = - ti £2 87 9: 5 6 5 E: 5 =, 
#905, 24, JO-ÀREOPIORD . numm осе оаа а а ав 5 (8 68 5 2 7 | Feb., May, Aug., Nov. — 
047, 220 Stock 80/0 Do, Prelemdooaemsmereme- ie 1170 116} 173 527 a r 1173 118g 
8,047,220] Stock 18/) Do, Deferred wm cana m mcm om totnm - 18} 4 183 4 6 6 4 147, 14 
9 16, #1 10 3/0 | Brazilian Submarine TFE ; 16 164 16 16} % 41) | Mar., June, Oct., 16ү, 167, 
875,000 | 100 5Y |* Do. r Cent. Debs. (2nd Series, 1906) —..| 110  '14 110 14 ä a 
10,000, 01 $100 927 Commercl Cable Capital Stock . s. 19) 20) 190 20) 4 0 0 | Jan., Apr., July, Оз: is ji 
£1,932,528| Stock | 4% Do. 4 per Cent. Debenture Stock — .—— 105 107 105 107 8 15 4 Ss si 1081 108% 
16,000 10 8/0 ube Submarine Ordinary (Deferred) ...——.. 94 10$ E 10 7 0 0 | February and August 91 is 
6, 10 10/0 Do. Preference 10 per Cen. 174 184 17) 184 5 8 1 Б к 173 
12,981 5 2/0 Direct Spanish (Ordinary) ) ai an. ed ih а 5 4 5 4 811 | April and October +. 
6,000 5 10/0 Do. 10 рег Cent. Cumulative Preference — _ 10 11 10 11 4 1? 10 — 
000 50 tiz Do. 4$ рег Cent. Debentures m. -= = = -= = = 1047 1077 196% 19 43 4 January and July н 
60,710 20 Ю Direct United States Cable =a 12: 193 194 bł 6 2 0 |Jan., Apr., July, Ovt. 124, 11 
£120,000 100 447 Direct West India Cable 44% Reg. ‘Deb. (red) base 13 106 13 1—6 46 6 .5 
£400,000 Stock 6% Eastern Ordinary pa ай ten aa aad ens nb өө 180 185 180 185 816 1 | Jan. , Apr., July, Oct. 181] 18) 
£1,795,000| Stock 349% 84 per Cent. Pref.Stock  .......... ~ 104 107 103 106 B 6 6 10:1 103 
1,482,208] Stock 4% Do. брег Cent. Mort. Debeature Stock (red. 125 12) 125 123 8 2 9 | May and d ovemosr 137 125} 
‚900 100 5% |+ Do. брег Cent. Debentures, 180009 93 103 99 103 418 0 | February & Augue А к 
250,000 10 , cc critic cm jm os’ 18 184 18 134 815 8 | Jan., Apr., July, Ost 13} 18 
£520,000 | Stock 4% Do. 4per Cent. Debenture Stock . ..... 125 129 136 129 8 2 3 | February & Augus 1:6 - 
£10,200 100 5% Do. 5 p. c. (Austin. Gov. Sub.) Deu. 190 (reg.) 93 103 99 103 4 17 1 | January and July zè - 
£64,400 100 5% ро. (Bearer) .... — 100 103 10) 103 417 1 е в "- 
485,100 100 5%  |*Eastern and S. African Б p. c. Mor. Deb. 199 (reg. ) 99 103 99 103 N 1 ^ с - 
£46,500 100 5% Do, (Bearer)... an. 4 10) 103 10) 103 417 1 й ed - 

,000 100 4% |. Do. 42 Mor e Debentures, 1909 . — "T 102 105 102 105 817 8 | Febru: & August ДА — 

b 25 4% Do. 4% Mauritius Sub. Debs. (red. 12 104% 107 104% 107 815 2 ror November * — 
130,227 10 1/9 Globe Telegraph and True 12} 13} 123 13} 817 4 Jan Apr., July, Or 134 12} 
180,042 10 6% Do. 6 per Cent. Preference. aude Fla 16$ 173 16$ 174 8 9 7 174 1514 
150,000 10 5/0 | Great Northern of Copenhagen |E 8 3) 8l 8 4 6 | January, April, Ju; 80 e 
£97,800 100 41% Halifax & Bermuda Cable 44% ist Mort. Deb. (red) 10) 18 100 103 4 8 0 | June and December » E 

17,000 25 12/6 Indo-Buropean |... as ce mn cn cm em em во ль (m 0099 onore 57 60 57 6) 4 3 4 and November А = 
£100,000 100 6%  |*London Platino-Brazilian 6 per Cent. “Debs., 190. 108 111 108 111 5 8 1 | March & September ih = 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) ..... 105 18 105 108 814 5 | Juneand December = ба 

11,889 8 d^ | г Bu. / onn еза iu iw de jio жем ча pa (e 6} Th 6} 74 5 6 8 | April and October ч - 

8,881 |£100 Cert.| 67 Submarine Cables Trust, — — | 240 CU 110 145 413 " * et de 

,000 100 6% Do. брег Cent. Debentures (red.) 99 102 99 10: 418 0 | March & September = = 

80,008 23 — West Coast of America — di 4 1 т 1 bá 24 : - 
4150,000 100 4% ( Do. ( per Cent. Debentures m = == = — = — 103 106 103 108 815 8 | June and December 14 e 
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ELECTRICAL COMPANIES' SHARE LIST. 
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DIVIDEND DUB. DuRING WEEK 


ХАМЕ. . | WmSESPRIOB | Wednesday CENT. 
ENDING MARCH 2?. 
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Smoke has once again been a source of anxiety to one of 
the metropolitan electric supply companies, the Charing Cross 
and Strand Company having, on Monday last, been summoned 
before Sir James Vaucuan for disobeying an order to prevent 
black smoke from being emitted from their chimney so as to 
cause а nuisance. It appears that, notwithstanding the use 
of fuel consisting of a mixture of coke with the best Welsh 
coal, the fumes emitted from the chimney were not above 
suspicion. On the one hand, residents in the neighbourhood 
are said to complain that they dare not open their windows; 
on the other hand, the Company protested that they have 
done the best they could to prevent smoke, and, consequently, 
claimed exemption from further proceedings. Sir James 
VaucHAN adjourned the summons sine die, in order that an 
expert, to be nominated by the President of the Institution 
of Civil Engineers, might examine the boiler plant, &c. In 
thus acting he has adopted a course which might well be 
followed whenever similar difficulties arise in future. 


Wirz the assiduity of а SuerLock Horwrs, Mr. A. Р. 
Твоттев has been following up a series of clues as to electrical 
earth currents in the vicinity of Cape Town. In his garden 
at Wynberg, he arranged an automatic recording current 
meter, the records of which, taken over a lengthy period, 
revealed three distinct sources of electric current in the 
ground. The chief effect was undoubtedly due to the tram- 
Ways; в second appeared to be traceable to sun-spot pheno- 
mena; while the third, absent on moonlight nights and always 
ceasing with clockwork regularity at midnight, was clearly 
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caused by leakage from the publie lighting mains. At Cape 
Town, as in many other places, the street lamps are not 
switched on when the moon shines nearly full. 

Отнкв matters are also dealt with in the report wherein 
Mr. Твоттев embodies these observations. The wanderings 
of the earth currents have been mapped out, and their ten- 
dency to do electrolytic and other mischief scrutinised 
Currents have been traced some distance out to sea, while at 
one part of the beach it is possible to light a glow lamp from 
electrodes stuck in the sand. Another feature of electric 
traction, as practised at Cape Town, elicits from Mr. TROTTER 
а sly dig at the rough-and-ready style of American practice, 
as shown by the noise which the car gears регзїз- 
tently make. In a country, he says, where unusual indus- 
trial activity is quaintly described as “ making things 
hum ” it is quite possible that a noise of this kind, so far from 
being а nuisance, may be regarded as an indication of pro- 
gressive enterprise. Our readers will probably, however, 
sympathise with Mr. Trotter’s English taste for silent gears, 
and will prefer that our home tramways should be equipped 
with home-made gears having nothing of the American pro- 


pensity to “ hum." 
eae 


A Bnisror firm of wiring contractors has, at the request of 
Mr. Farapay Proctor, the Corporation engineer, sent us 
some photographs of joints and wires taken out of a house 
wired, they believe, by an amateur some two years ago. The 
wires were, we are told, run through holes in the walls and 
under the floors, without pipes or casing, and the joints, with 
two poor exceptions, were unsoldered. Two of the unsoldered 
joints were insulated with a piece of old lace curtain. In 
one place a mouse had eaten away the insulation of the wires 
and caused a short circuit, the electrocuted mouse having 
been found at the spot. Such examples of wiring as this 
point two ways: first, to the false economy in cheap and 
nasty wiring, as the installation has had to be remade in 
two years; and secondly, to the needlessness of strict fire 
office rules, for in spite of unsoldered joints, in some cases 
blackened by heating and lace insulation, no fire occurred 
during the two years the work held together. 

Tuere has been, during the last few months, an epidemic of 
international technical dictionaries, but, notwithstanding this, 
we appear to be as far as ever from having a thoroughly 
useful and up-to-date reference book of this kind. A 
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technical dictionary is wanting that does not confine itself 
merely to one branch of technics, but which covers the whole 
ground, supplying completely those words and phrases which 
are of necessity omitted from general dictionaries. The 
various applications of science and engineering are во 
intimately connected that they permit of no sharp boundary 
line, and a list of scientific and technical terms used in one 
branch alone is not found sufficient by the majority of readers 
of foreign technical literature. Although such a book is 
urgently needed, it is evident, from commercial considerations, 
that its realisation is hardly to be expected at present. A 
really good work of the kind would entail not only the 
services of an able cosmopolitan editor prepared to devote 
years to its compilation, but would also require a large staff 
of collaborators representing almost the product of the number 
of languages with the number of technical subjects dealt with. 
Even if one man could be found who would be sufficiently 
self-sacrificing to devote himself to the task of editor with 
but a faint prospect of pecuniary recompense, it would be 
extremely difficult to obtain this army of disinterested helpers. 
Or, if the payment were to be adequate, what publisher would 
be prepared to guarantee this and take the risks of publication ? 

Tue róle of publisher of such an international technieal 
dictionary appears to us, however, to be one eminently suited 
to a representative scientific or engineering society or to 
several of such societies in conjunction. Recently one such 
body has resolved to prepare a general international 
scientific index, and others have been devoting a great 
deal of attention to the question of publishing abstracts 
of articles on scientific and engineering subjects which 
have appeared in foreign papers and periodicals. How- 
ever excellent such productions may be, they can contain 
in most cases little more than bare summaries of articles, and 
it must always be left to independent technical journals to 
publish translations or fuller abstracts, and to guide their 
readers by comment and criticism. Exigencies of space 
naturally compel these journals to omit much that is not 
unimportant and to deal only with those matters likely to 
interest a fair proportion of their readers. Those, therefore, 
wishing to study in detail articles of which full abstracts have 
not been published, must have recourse to the originals, and, 
even with а fair knowledge of foreign languages, this is 
often a hard task, owing to the multitude of words not to be 
found in the ordinary dictionaries. The whole question is 
worthy of consideration by the Royal Society and the Insti- 
tution of Civil Engineers and allied technical societies. 


— 

Оов contemporary l'Industrie Electrique publishes in its 
issue of March 10th its annual table of electric traction 
statistics for all European countries. Germany still leads 
the way in the number and length of lines in power. house 
capacity, and in the number of cars running, France coming 
next with 56 lines of an aggregate length of 308 miles, a 
power-house capacity of 18,718 kilowatts, and 759 motor 
cars. Great Britain and Ireland, of course, come next, but 
we note that some lines have been omitted, for the total number 
should be 84 instead of 81, and the total mileage 240 instead 
of 145. We notice also that the Bessbrook-Newry line is 


entered both in England and Ireland, and that in the former 
country its maximum gradient is 2 per cent., and in the 
latter 1 per cent. On the other hand, the Giant’s Causeway 
railway appears only in England. The French Thomson- 
Houston Company are said to have built the Dublin tram- 
ways, and Cork is among the towns omitted. Altogether 
Ireland is badly treated. We notice that the German lines have 
not been quite fully reported either, the totals being con- 
siderably less than those published by the ZElektrotechnische 
Zeitschrift last January, and referred to in our issue of 
January 27. The number of electric tramways and railways 
in Switzerland has increased considerably since last year. 
There are now 89 lines, all worked on the overhead system, 
the aggregate length being 125 miles, the plant capacity 
6,665 kilowatts, and the number of motor cars and locomotives 
825. In France 42 out of the 56 lines аге on the overhead 
system, two underground conduit, one central rail, six simple 
accumulator system, four “mixed ” trolley and accumulators 
and one trolley and conduit. 
— Š G IIM 


Correspondence.—Pressure on our space compels us to hold 
over several letters until next week. 


Cable Interruptions. 
Paramaribo—Cayenne Feb. 1 
Cayenne—Pinheiro Mar. 10, 1899 

Opening of Blackburn Tramways.—The Corporation electric 

tramways, described in our issue of the 24th inst., were 
formally opened on Wednesday last. 


Royal Institution—Among the lecture arrangements for 
after Easter are the two Tyndal lectures by Prof. Silvanus P. 
Thompson on “ Electric Eddy Currents.” The Friday evening 
meetings will be resumed on April 14th, when a discourse on 
„Earth Currents and Electric Traction will be delivered by 
Prof. A. W. Riicker. 


Uninsulated Middle Wire.—An electricity supply station has 
been built аё Bonn (Germany), on the 2 x 220 volt three-wire 
system, with a bare middle wire. Тһе station has only 
recently started a regular supply, and has at present a lamp- 
connection equivalent to 24,000 8 c.p. lamps. The plant 
includes two 250 н.р. steam dynamos and an accumulator 
battery, and a third steam-dynamo of 650 н.р. is on order. 


Róntgen Ray Burns.—Interest has been aroused in medical 
circles in Paris, says the correspondent of the Daily Chronicle, 
by legal proceedings which are about to be taken owing to 
alleged dangerous burns caused by the examination of a 
woman’s thigh under Réntgen rays. The burns are said to 
have developed symptoms of gangrene after three exposures to 
the rays. Damages to the amount of 5,000f. are claimed. 


Papers on Electric Arcs.—Mrs. Ayrton’s Paper on The 
Hissing of the Electric Arc,” read at the Institution of 
Electrical Engineers last week, together with the unread 
Paper on Experiments on Alternate Current Arcs by Aid of 
Oscillographs,” by W. Duddell and Е. W. Marchant, which 
appears in Part 188 of the Journal, will conjointly form the 
subject of a discussion to take place at the next meeting of the 
Institution on April 13th. 


Effect of the Copper * Boom" on the Price of Old Trolley 
Wire.—According to the Electrical World of New York, the 
Brooklyn Heights Railroad Co. is having an anomalous 
experience in replacing its worn out trolley wire. A company 
had executed а contract last year providing for the delivery 
throughout 1899 of new wire at prices in accordance with the 
then market value, and since then the price of copper has 
gone up so much, that the company is obtaining more ‘for its 
old wire than it is paying for the new material. 

The Use of Electricity on American Warships.— The 
authorities at Washington have decided that electricity shall 
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not be employed to operate the auxiliaries on the five new 
battleships now in course of construction. This seems the 
more remarkable asa short time ago the officers of the cruiser 
* Brooklyn,” in a report sent in to the Navy Department, 
referred in the highest terms to the advantages of electricity 
over steam for operating the auxiliary machinery on men-of- 
war, referring particularly to the experience gained in the war 
with Spain. 

Personal.—It is officially announced that the Postmaster- 
General has been pleased to appoint Mr. W. H. Preece, C.B., 
to be consulting engineer to the Post Office. 

In the report in our last issue of the dinner to Mr. Charles 
Gerhardi, it should have been stated that he has been 46, 
and not 42, years in the telegraphic service, of which he is 
now the doyen in active work. 

We are glad to learn that Sir Eyre Massey Shaw, K.C.B., 
chairman of the Metropolitan Electric Supply Co., is quite 
restored to health. 

Accident Returns of an Electric Tramway System.—The 
following record of the disturbances to traffic on the Hamburg 
electric tramways during 1898 is of interest :—Caused by 
motor cars, 811; by derails and collisions, 127; by trailers, 
14; by overhead wire, 7; and by an occurrence in the power 
station, 1. The figures are not large when it is considered 
that over 10 million car-miles were traversed during the year. 
Of the seven faults on the overhead wire, one affected the 
traffic for 82 hours, two for 30min. each, and the remaining 
four from 6min. to 10min. 


First Wireless International Press Message.—The following 
is the first Press message transmitted by wireless telegraphy 
across the Channel. It was despatched on Tuesday last by a 
correspondent of The Times :— 

Communication between England and the Continent was set up yester- 
day morning by the Marconi system of wireless telegraphy. The points 
between which the experiments are being conducted are South Foreland 
and Wimreux, a village on the French coast, two miles north of Boulogne, 
where a vertical standard wire, 150ft. high, has been set up. The distance 
is 32 miles. The experiments are being carried on in the Morse eode. 
Signor Marconi is here conducting the trials, and is very well satisfied with 
the results obtained. 

Thawing Water-Pipes by Electricity.—In the United States, 
where water-pipes freeze more often than in this country, it has 
been discovered that a good means of thawing them is to pass 
an electric current from one end to another of the frozen 
portion. This electric heating, if not carried too far, is found 
to break up the ice without damaging the pipe in any way. 
A disadvantage to the method was recently found in a town 
in Indiana, however, where the leakage current through the 
earth caused all the telephone indicators of subscribers in the 
district to drop, the telephone lines being on the earthed 
return system. 


An Electric Crane for Kiao-Chow.—The Llektrotechnischer 
Anzeiger states that a 150-ton electric crane is shortly to be 
erected in Kiao-Chow harbour. It will be fitted with two 
winding gears of 75-ton capacity, which can be used singly or 
coupled, and a smaller winding gear of 24 tons capacity. It 
will be driven by two 100 н.р. motors, and the swinging 
extension of the gib will be capable of bearing 70 tons in its 
lower and 150 tons in its upper position. Two additional 
100 н.р. motors are employed to actuate the gib extension, 
and а 20 н.р. motor to turn the crane. Needless to say, the 
order for the crane was placed with a German firm. 


Cable Specifications. —$Six of the leading cable manufacturers 
in Austria and Hungary have, at the suggestion of the Austrian 
Eleotrical Society, decided on certain standard sizes and 
denominations for various classes of insulated wire and cable 
used for electric light installations, They give notice that 
from July 1 next they will deliver aecording to these stan- 
dards only. Fourteen conductor sections have been chosen, 
from 1 to 150 sq. mm., four different specifications for cotton 
and rubber-covered single wire and cable, three types of 
multiple wire and three varieties of lead covering and 
armouring. 

Damages for Electrolysis.— The City of Chicago has sued 
the Chicago North Shore Street Railway Co. for $500 damages, 
which is claimed for injury done to the city water mains by 
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electrolysis. The claim is based upon the assertion that a 
large portion of the return current from the company’s trolley 
line passes through the water main, and at a point opposite. 
the power house, where it leaves the main, very serious 
disintegration of the iron pipe has taken place. The Railway 
and Engineering Review (Chicago) states that this suit has been 
brought as a test case to determine whether a street railway 


is liable for damage of this kind. 


An Electrically-Heated Surgical Operating Table.—Dr. Н. 
Lewis Jones, of St. Bartholomew’s Hospital, is now working 
out, in conjunction with Messrs. Arnold and Sons, the details 
of an electrically-heated operating table in which incandescent 
lamps supply the heat. Тһе body of the table has the form 
of an air chamber of metal, which may be divided into 
separate sections for convenience. Six or eight 16 c.p. lamps 
enclosed in this chamber will rapidly raise an operating table 
to the required temperature, and half that number will then 
maintain the temperature at a proper level when the rest 
have been switched off. Wherever electric light circuits 
exist, this mode of warming an operating table, says Dr. Jones, 
would present decided advantages. 

The Albert Medal.—The Council of the Society of Arts will 
proceed to consider the award of the Albert Medal for 1899 
early in May next, and they invite members of the Society to 
forward to the Secretary, before April 8, the names of men of. 
high distinction who they think are worthy of this honour. 
The medal was struck to reward distinguished merit" in 
promoting arts, manufactures or commerce, and is bestowed 
annually. It was first awarded in 1864 to Sir Rowland Hill, 
and among other recipients are: H.I.M. Napoleon IIL, 
Michael Faraday, Sir W. F. Cooke, Prof. Charles Wheat- 
stone, Bir Joseph Whitworth, Viscount F. de Lesseps, Sir 
Henry Bessemer, Sir George B. Airy, Lord Armstrong, Lord 
Kelvin, James Prescott Joule, Thomas Alva Edison, Prof. 
David E. Hughes and Prof. К. W. Bunsen. The last-men- 
tioned received the medal in 1898. 

A 95-Volt Arc.—Mr. Alton D. Adams, in the Electrical 
Engineer of New York, describes a method he employs to 
obtain a steady arc with so much greater length than is 
customary, that it takes a pressure of 95 volts and yet burns 
steadily. He shunts an induction coil to the series coils of 
the usual series-coil arc lamp, and does away with the usual 
dead resistance. Some of these lamps are in use in Boston, 
and are said to burn well. The following tests show the gain 
in efficiency which is claimed :— 


Long arc. Short arc. 
Volts at maik. .' . 1100 .. 1100 
Volts ste 8 x Trl 
Ampere NER ОС нео 419 .. 4:12 
Watts to lamp .................. asecsuaessesecses 4610 ... 4520 
Watta to Gre... eiie eer e 598:0 . 3220 
Mean spherical с.р. .............................. 1280 ... 915 
Watts per spherical c.p, lamp .................. 559 .. 4-96 
Watts per spherical c.p. aro- 511 .. 350 
Gain in efficiency in 1ашр................................ 27 per cent. 
Gain in efficiency in are eee 1l per cent 
One watt taken.by lamp will give 35 per cent. more light. Clear inner 


and opal outer used. 

The Electric Railway and Tramway Carriage Works.—The 
new works of the Electric Railway and Tramway Carriage 
Works (Limited) were opened at Preston on the 23rd inst. 
These works have been built with a view to supply the British 
and foreign markets with electrically equipped tramways and 
rolling stock, and we understand that in their present state of 
development, they are capable of turning out as many as three 
cars а day. Two hundred men are at present employed, but 
it is expected that this number will shortly be increased to 
600 or 700. The buildings include а number of spacious 
shops for car building and erecting on the trucks, &o., together 
with an engine house and boiler house for generating electric 
power. In the boiler house there are erected two Galloway 
boilers rated at 225 B. p., while in the adjoining machinery 
house there is a horizontal compound steam engine direct- 
coupled to a Mather and Platt multi-polar dynamo. This 
generating set is rated at 325 n.»., running at 150 revolutions 
under a steam pressure of 120lbs. А storage battery set has 
been erected, consisting of 170 chloride cells, with which it is 
intended to light the buildings during the night or to supply, 
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occasionally, power during the day. The whole of the machine 
tools throughout the works are operated by electric motors, 
the larger tools being driven by separate motors and the 
smaller ones grouped on line shafts. There are now some 25 
electric motors of from 10 н.р. to 45 н.р. distributed through- 
out the works. 


Temperature Coefficients of Copper.— The majority of wire 
and cable manufacturers have been content to use Matthiessens’ 
temperature correction when measuring the resistance of copper 
wire, and in submarine cable work the same coefficients have 
also always been considered sufficiently reliable, although they 
were obtained before copper of such a degree of purity as at 
present was on the market. Matthiessen found that the 
temperature coefficient increased with the conductivity, and 
he gave a law by which the temperature coefficient of the 
commercial metal could be calculated from that of the pure 
metal when the conductivity of the former was known. 
Messrs. Clark, Ford and Taylor have found that, although 
until the last few years the mean temperature of a laid cable 
could be calculated from a compound interest formula, so as 
to agree actually with thermometer observations, in a recent 
case, where the thermometric survey of the cable route had been 
carried out with unusual completeness, a large discrepancy was 
apparent. They have, therefore, carried out a series of tests on 
six samples of copper wire supplied to the Telegraph Con- 
struction and Maintenance Co. by five of the largest wire 
manufacturers. The tests were carried out by the potentio- 
meter method, using a standard resistance of manganin wire, 
the potentiometer being divided into 20,000 equal parts. The 
thermometers had been verified at Kew, and their zero points 
recently checked; they were divided to O'l and 0-2°C. 
It was found that the temperature coefficients of the wires 
were almost identical, but that they differed to some extent 
from Matthiessen’s standard, the formula obtained being 
R. /R. = 1 + 0:0028708 (¢- 82) +0:0000003458 (4—89), for 
the Fahrenheit scale. This formula, when employed for 
calculating from the conductor resistance the mean tempera- 
ture of the cable referred to above, gave results agreeing to 
within 0:8"F. with the thermometric observations, while with 
Matthiessen’s coefficient the difference amounted to 8:9'F. 
Messrs. Clark, Ford and Taylor have published a neatly- 
arranged, leather-bound booklet recording their observations, 
giving a curve of their results alongside one drawn from 
Matthiessen’s formula, and including three tables. The first 
of these gives resistances at different temperatures when R = 1 
at 32°F., the second when R=1 at 75°F., and the third con- 
tains logarithmic coefficients for calculating the resistance at 
75°F. from observed resistances. 


New French Wiring Rules.—The Chambre Syndicale des 
Industries Electriques has issued a revised code of wiring 
rules, the previous set having remained unaltered since 1892. 
On the whole they are much less strict than the rules enforced 
in England. The following are some of the main points of 
difference :—Cables and wires are to have a conductivity of at 
least 90 per cent.; 100 per cent. conductivity being defined 
as that corresponding to a resistivity of 1:80 microhm centi- 
metre at 20°C. The maximum drop of voltage to the farthest 
lamp is fifed at 3 per cent., but the section of wire is to be 
such that when carrying double its normal current, the rise 
in temperature is less than 40°C. For this the following 
current densities are given: 8 amperes per sq. mm. for 
sections of from 1 to 5 sq. mm., 2 amperes per sq. mm. for 
sections of from 5 to 50 sq. mm., and 1 ampere per sq. mm. 
for larger cables. The smallest conductor which may be 
employed is a single wire of 0:9 millimetre diameter. Bare 
wires are forbidden en principe, but allowed in special 
cases. Practically no specification for the insulation of 
conductors is given. In distinction to the other easy regu- 
lations it is laid down that metal covers are not allowed on 
switches or fuse-holders. Fuses are to be marked with the 
number of amperes of the circuit which they protect, and are 
to fuse at three times that current. The rule as to the 
undesirability of an intermediate position between on” and 
“off” in switches, which is generally adopted in this country, 
applies only to when the break may cause an electric arc, 
for instance above 2 amperes at 100 volts.” Fuses are to be 


placed on every circuit and at every branch down to 5 amperes. 
Fittings, such as electroliers, must be insulated at their point 
of attachment. Combination gas and electric fittings are 
allowed, but they must be insulated from the gas pipes by 
half а megohm. The lamp holders must be insulated from 
the fitting, and the wires on them must be efficiently insulated 
and protected, and be of such a nature that the heat of the 
gas does not harm them. The insulation resistance, either 
to earth or from wire to wire expressed in ohms, must 
not be numerically less than five times the square of that 
number of volts working pressure for each section of the 
conductor which can be separated from the remainder by 
turning a switch or taking out a fuse. While considerably 
increasing the labour of testing, this last rule will not 
necessarily bring the insulation resistance of the whole 
installation up to a very high standard. 


150-Ton American Electric Crane.—The Newport News 
Shipbuilding and Dry Dock, in Virginia, although well pro- 
vided with appliances for handling material, was found to 
be in need of apparatus more powerful and more con- 
venient than the 100-ton sheer legs which had been used 
for handling the heavier weights. Careful consideration led 
to the adoption of a 150-ton revolving derrick, electrically 
operated and controlled, mounted on a steel tower supported 
in turn by pile foundations. The derrick jib is capable of 
having its outer end raised or lowered, thus giving to the 
hoisting blocks, which depend vertically from this end, a 
movement not only of rotation about the centre of the derrick, 
but also of translation in or out from this centre. With the 
outer end of the jib in its lowest position the hoisting blocks 
will, on rotation of the derrick, describe the circumference of 
a circle 207ft. diameter; with the jib in its highest position 
these blocks, on rotation, describe the circumference of another 
concentric circle 88ft. in diameter. Weights up to 70 tons 
may be handled throughout the entire range. The derrick is 
revolved by duplicate sets of machinery, each consisting of one 
G. E. 800 railway motor, capable of developing 20 m.r., and 
driving, by means of a double threaded worm and wheel, 
& pinion which, engaging a horizontal circular rack on the 
outside of the tower, gives the required rotation. The motors 
are series wound and controlled from a series parallel con- 
troller, giving high efficiency under starting conditions as well 
as at normal speed. The turning motion is very smooth and 
perfectly noiseless, and requires very little power. The rack- 
ing movement of the jib is effected as follows: —А the inner 
and upper apex of the jib is a 10in. steel pin carrying 22 cast- 
steel sheaves, each sheave of Sft. pitch diameter. At the 
upper apex of the housing is another 10in. steel pin carrying 
24 similar sheaves. Leading over these two sets of sheaves | 
and sustaining the weight of the jib and load, are two 11in 
steel wire ropes, each rope being wound on alternate sheaves, 
and each end of each rope brought down to separate drums, 
located below in the housing, this arrangement ensuring 
freedom from side twisting on the sheaves and also requiring 
each rope to take its share of the weight. The four drums, on 
which these ropes are wound, are arranged in pairs, each one 
of a pair taking opposite ends of the same rope and each pair 
driven by a G. E. 2,000 series motor of 100 н.р., the power 
from the motor being transmitted to each drum through a 
separate train of gears. The drums are of cast-iron, 5ft. pitch 
diameter, carried by 7in. steel shafts. The main hoists are 
each of 12 parts, ljin. steel wire rope, leading over six 
sheaves, 5ft. pitch diameter, carried on a 10in. steel pin at the 
outer end of the jib. The lead from these sheaves to the 
operating drum is carried down the jib on wooden roller 
runners. These drums, one for each hoist, are of cast-iron, 
81ft. pitch diameter, carried on Tin. steel shafts, and each 
driven through a train of gears, by a 100 n.r. G. E. motor, 
series wound. These hoists may be coupled together and 
operated as one hoist of 150 tons capacity. The 20-ton whip 
is of three parts, ljin. steel wire rope, carrying a single block 
and leading over two sheaves, carried, as are those for the main 
hoist, at the outer end of jib. The lead from these sheaves 
passes down the jib, over a single guide sheave, to a cast-iron 
drum, 81ft. pitch diameter, driven through a train of gears by 
a 100 н.р. series wound motor. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier pv’ Anse. | 


** Continuous" Discharges.—Using the most sensitive wave 
etectors at his command, Hertz found that when batteries of 
sufficiently small resistance were used, their discharge through 
& vacuum tube was apparently continuous. As in the case of 
spectrum analysis or of astronomical nebulæ, this may mean 
that there is real continuity, or that our instruments are not 
sufficiently sensitive to discover any discontinuity. M. Cantor 
has, therefore, tested the matter with the aid of that supremely 
sensitive modern device, the coherer. He placed a battery of 
1,000 accumulators in the cellar, and connected it by thick 
copper wires with the laboratory on the second floor. On 
joining the cathode of the vacuum tube with the leaves of an 
electroscope, and through a liquid resistance with its metallic 
case, the form of discharge described by Hertz was found to 
be apparently continuous, since the electroscope showed no 
divergence. But, under the same circumstances, a coherer 
filled with small iron screws showed the presence of waves 
distinctly. A number of controlling experiments, undertaken 
to eliminate sources of error, led to the same result. It 
remains now to find whether any portion of the discharge 
is continuous, or whether there is altogether no such thing as 

а continuous discharge in vacuum tubes. 

(Cantor, Wied. Ann., No. 2, 1899.] 


Propagation of Waves Along Wires.—The problem of the 
propagation of Hertzian waves along a wire is of such funda- 
mental importance that an exact mathematical treatment on 
the basis of Maxwell’s theory would be very desirable. The 
chief difficulty encountered lies in the exact discussion of a 
transcendental equation whose root gives the rate of propaga- 
tion and the damping in the interior of the wire. Hitherto 
the calculations attempted have been of an unpractical nature, 
on account of the assumption of an infinite thinness of the 
wire (Hertz); or another assumption, that the lines of force 
are normal to the surface of the wire (Poincaré), which they 
could only be if the propagation took place with the velocity 
of light. A.Sommerfeld discards these assumptions, and pro- 
ceeds further on the lines already indicated by J. J. Thomson, 
treating the case of a single straight infinite wire. He shows 
that when the frequency is high and the wire thick, the pro- 
pagation is very nearly at the rate of the velocity of light; 
but when that is not the case, as, for instance, when there is a 
platinum wire of 0:004mm. diameter, and the frequency is 
only 8 х 108 per second, the rate is only three-quarters of that 
of light. As far as the wire is concerned, all the occurrences 
take place in a layer not more than 0:01mm. thick. 

[SOMMERFELD, Wied. Ann., No. 2, 1899.) 


Nature of Cathode, Lenard and Réntgen Rays.—In a synthesis 
of existing theories, W. Sutherland attempts to frame a more 
or less complete theory of the relations between cathode and 
Lenard rays on the one hand and Róntgen rays on the other. 
Briefly, he regards the cathode and Lenard rays as streams, 
not of ions, but of free negative electrons. The Róntgen rays, 
on the other hand, are caused by the internal vibrations of 
the free electrons. To the electrons he assigns inertia and 
size, and, therefore, also shape; but a general conception of 
shape involves also the notion of deformability, which, there- 
fore, we must consider as a possible property of the electron. 
The electron is, therefore, to be supposed capable of emitting 
vibrations due to the relative motion of its parts. These 
vibrations are transmitted by the luminiferous ether, but they 
and light itself need have nothing else in common. The 
author identifies Röntgen rays with these vibrations. Appre- 
ciable Rintgen radiation is only to be looked for when free 
electrons are thrown into vigorous internal vibrations, as 
happens when cathode electrons impinge upon the walls of 
the vacuum tube. Swinton's observation that two colliding 
cathode streams do not give rise to Röntgen rays is explained 
by the smallness of the electrons and their distance apart. 

[ScuTHERLAND, Phil. Mag., March, 1899.] 


New Transformer Diagram.—F. G. Baum expresses the 
instantaneous values of the three varying quantities—primary 


current, secondary current, and magnetic flux—with their 
angular relations, in terms of the inductance and resistance of 
the two coils and the impressed E.M.F. The resulting dia- 
gram is simple, and applies to every case, and the method of 
obtaining it is straightforward. The algebraic process upon 
which the diagram is based is such that it is no more difficult 
to solve analytically any transformer problem than it is to 
solve any problem in the simple alternating-current series 
circuit, the solution of any transformer problem being, in 
fact, reduced to the latter. In the annexed diagram, which 
applies to the case of a non-inductive secondary and no 


hysteresis, the letters Hi, R., R., L., La, о have the usual 
signification ; JI is the length of the magnetic circuit, №, N, 
аге the turns on the primary and secondary respectively. Е 
is the maximum impressed E.M.F. on the primary. The 
apparent E.M.F. on the primary is 


L,oY, 
(Ai) 
the phase being in advance of the real E. M. F. by an angle 
Г.о 
R, 
(Baum, Phys. Rev., Feb., 1899. 


whose tangent is 


Hysteresis at Low Temperatures.—A. H. Thiessen has com- 
pared the hysteresis of iron and steel at ordinary temperatures 
with their hysteresis at the temperature of solid carbon dioxide, 
and has obtained results different from those of Fleming 
and Dewar, who found no difference in the hysteresis logs per 
cycle at ordinary temperatures and the temperature of liquid 
air. As the accompanying diagrams show, the loss changes 


$ 


—100° o? 
Soft Wrought Iron. 


considerably with the ‘temperature, being greater in the cold 
when the field is strong, and somewhat less when it is weak. 
The apparent discrepancy may either be due to the fact that 
there is à maximum or minimum somewhere between the 
temperature of solid carbonic acid (—80°С) and liquid air 
(—185?C), or, as the author prefers to suppose, by the fact 
that Fleming and Dewar's method is subject to errors due to 
Foucault currents or time lag. The author used the ballistic 
method. 
[TuHrESSEN, Phys, Rer., February, 1§99.] 
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Resistance as Influenced by the Surrounding Dielectric.—Since 
it is now almost universally believed that the energy of a 
current is propagated, not through the wire, but through the 
‘surrounding dielectric, it is natural to suppose that the nature 
of the dielectric has some influence upon the rate at which 
this energy is dissipated, in other words, upon the resistance 
of the wire. Such an influence was suspected in 1892 by 
Sanford, and announced as necessitating a modification of 
Ohm’s law. J. F. Merrill has since repeated Sanford’s 
experiments with copper wire, using elaborate precautions 
against changes of temperature and other sources of error. 
He claims to have proved that if kerosene, absolute alcohol 
and its vapour, and the vapours of ether, gasoline, benzine, 
and chloroform have any modifying influence upon the wire 
which they surround, the resistance of the latter does not 
change in any case more than by about 0:01 per cent., which 
is within the limits of experimental error. 

[MERRILL, Phys. Rev., February, 1899.] 


Canal Rays.—It is quite possible that cathode rays will soon 
cease to be the chief object of interest in vacuum phenomena, 
and that their place will be taken by the positive rays, anode 
rays, or canal rays, as they are variously termed. For there 
can belittle doubt but that these rays consist of projected 
metallic particles or ions, and it is just these metallic ions 
which play the most important part in the vast majority of 
electrical phenomena. We have recently seen Broca prove 
the disintegration of an anode emitting positive rays. Now 
we have A. Wehnelt investigating how a mica cross intro- 
duced into the dark cathode space casts a shadow, not upon 
the anode, but upon the cathode itself. This fact, first 
observed by Schuster, is supplemented by the important 
observation that the size of the shadow is independent of the 
distance between cross and cathode, provided the cross always 
remains within the dark cathode space. Within the region 
covered by the shadow, no canal rays appear on the other 
side of the perforated cathode, which confirms the view that 
canal rays are simple anode rays which are not intercepted 
by the cathode. The author further makes it extremely 
probable that no cathode rays are given off except where 
anode rays impinge, thus making them the primary pheno- 
menon. Не obtains a permanent silhouette of the cross by 
oxidation of. the copper cathode where the anode rays 
impinge upon it. 

[WEHNELT, Wied, Ann., No. 2, 1899.] 


MAGNETIC LEAKAGE IN THE ALTERNATING 
CURRENT TRANSFORMER. 
BY ALEXANDER RUSSELL, M.A. 
(Continued from page 604.) 


Calculation of ф,, Al, Wi, Va. W, and q for given Secondary 
Currents from Initial Data.—In calculating the following 
table, the following data only are assumed: — 1. W,=84'5. 


2. A0 = 1:462. 8. Q=040. 4. Ez - 117-5. 5. a=6°5 deg. 
when the secondary current is three amperes. ` 
No. of | | | | н = 4 
experiment. Аз $ A, wi Үз Wa 4 
1 | 0 069 1462 345 | 1176! 0 0 
2 0:502 , 492 1786 700 , 1170: 3535 0:505 
3 0511 409 2:081, 945 | 1167 596 0:681 
4 1004 292 | 2:912 | 1550 ` 1159 1160 0763 
5 1427 240 , 5685 ' 2020 1155. 1650 0815 
6 1917 211 4428 2480 . 1144 2080 0:858 
7 2344 , 187 5'439 3090 1155 2660 0861 
8 2972 179 6673 3820 1125 3340 0874 
9 5365 170 7:446 4270 1115 5750 0:878 
10 5'092 169 8714 5000 ' 1101 ' 4400 0:880 
11 4512 172 9:946 5700 1089 4910 0:862 


In this table the column headed A, is taken from the pre- 
ceding table. The column headed 4, is calculated by the 
formula 


tan ф „А, віп potn A2 sin a 
| А, сов po +n А, COS а 


It is interesting to note that ¢, attains its minimum value 


before full load and is beginning to increase. 

The column headed A, is calculated by the formula 

. sin (ha-a) 

S nis ... .. (20) 
Wi is then got by evaluating V, A, cos S!. 
V, is calculated by 

V,—117:6 cos a - 1:5 A, 

W, equals V,A,, and the last оша is simply 

2 


This method of calculating the efficiency is not to be com- 
mended as it is affected by errors in calculating Al, m and Va- 
A much simpler and more accurate method is given below. 

Experiment with Wechsler Machine (rounded curves).—Fre- 
quency 41. Induction density in iron core about 11,700. The 
same notation and formule used as above, 


TT 


No. of 


| | 
А 
experiment. A | Wero Vs | ^: Ys 7 
1 60 21 | 530| 651 0 0 | 0 
2 60 2.05 889| 52-0 |1174 0501 35:4! 0:398 
3 60 | 27 ,1154| 446 |1174 0˙522 180 0:532 
4 60 | 3457 | 17LO| 34:5 1162 0-998 1160| 0:677 
5 60 | 4221 | 2239| 279 ; 1154: 1:431, 1650: 0737 
6  . 60 | 5009 | 2741) 24-2 |1155 18% 2152, ОТТ 
7 60 5960 | 3347| 206 1146 2:352 2696! 0:806 
8 60 | 7-203 | 4114] 178 1155 3:005, 3398| 0:829 
9 | 60 | 7986 4575 17:3 1126 5:395 382-1) 0:835 
10 60 | 9225 | 5323| 158 1115 4-021 4485 0-842 
11 60 602:6 |1102 4:644 | 5118| 0-849 
Calculation of Angle of Lag due to Leakage. 
No. of experiment. | 2 ET КЕ 8 9 10 11 
UU aby(5) 90 00 10 16| 23) 24 29 40 | 44) ... 
a by (7) 00 00 1514123 23 28 40 | 43) |. 
Probablea 03 06 |11 162026 53 $8 44 52 


Calculation of Al, Si, WI, Va, W, and q for Assumed Secondary 
Currents.— The following data were used: 


1. W,=58. 2. A,=21. 3. Q=040. 4. Е,=117°5. 
5. а= 1:1 deg. per ampere of secondary current. 
No. of experiment. Аз $, A, | W, | Va | Wa 7 
1 0 | 651! 21 | 55011175 0 0 
2 0301 521 | 2401 885); 1170! 352 0398 
3 | 0522] 450 2683 | 1140 1167, 609! 0:535 
4 0.998 24:2 | 3432 1700 1160, 1160. 0:680 
5 1-431 281 | 4178 2210 1155 1650, 0746 
6 1:846) 243 | 4937 | 2700; 1146 2120 0-784 
7 2.352 209 | 5875 5990 1133! 266:0 0:809 
8 ‚5005| 179 | 7106 4060 1128 3390, 0835 
9 3.395 172| 7875 4510 1122, 5810) 0:845 
10 4.021 158 | 9080 | 5940 1112 4470, 0853 
11 4.644 155 1050 | 5960 1101 511°0| 0858 


Direct Calculation of the Efficiency of the Transformer (1) when 

used with the Ganz Machine and (2) when used with the Wechsler 

machine.—(1) The only data assumed are that Q=0-40 and 
117000 


W, = 84:5. 
84-5 
il--——-—— 1 
7 ( W.) 3600 


The above formula is equivalent to the graphical construc- 
tion given in The Electrician for March 25, 1898. 
3 45789 
Obs. efficiency ... 0-494 0 · 607 0 747 0 · S000 · 8220.84 1 0· 856 0· 804 
Calc. efficiency 0514 0:645 0767/0812 0:839 08600872 0:876 


10 | 11 
0-864 0:865 
0:880 0880 


No. of experiment 2 


1 


These calculated results do not agree very closely with the 
observed results. They agree, however, with the efficiencies 
calculated from the observed readings in the secondary circuit 
(see below). In such a small transformer, if we want a three- 
figure accuracy, we cannot neglect the last term in formula (12). 
In this case it equals + 0:002 at full load, hence this ought 
to be added to the last eight of the calculated efficiencies above. 
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(2) With the Wechsler machine, 


( t 0:4W 
2-l1-.-)1-....) 

W, 3600 
No. of experiment, 2 5 is © 6 2107 * 9 | 10 jn 
Observed e ....+---|0°398,0°532,0°677 ame CRUS 0:842 0:849 
Calculated e e. 0:400 0534/0677 0744 0782 0-806 0851 0839/0837 0-851 


By equation (12) we see that we ought to add on to all 
except the first two + 0:008. 


Calculation of the Efficiency from the Readings in the Secondary 
Circuit.—The formule used are 


Ec c sw ee ee. А) 
M V W: 
and correcting for leakage 
E, W 
E „= "cosa + —? 18 
n V, W, пз) 
(1) With the pointed curves 
No, of experiment, 2 | 3 4 5 6 |7 |в | 9 10 1 
Observed n. 0494 0:607 0-747 0:800,0822 0.841 0.850 0.84 /0-864 0'863 
„ m :0:506 0525 076808010857 0865 08750 872 0875 0:870 
„ ... 051 10627 C7700 8060841 0-868 0.879 0-880 0884 0.877 
(2) With the rounded curves 
plains о idea 10 11 
— — — - — ^ — — — ! - — - – 
Observed 7........ 0:298/0-532/0:677 07751 97890 0 08290-8350 ·842 0 849 
„ 0°403,0'539'0°642 0.7470. 7800 821 0-839/08460-853 0855 
c etes 0:403 0-539 0:642 0:747 0"790 0 821'0-840,0'848 0.85500 858 


In the above calculations no attempt has been made to 
iake into account the differences in the core loss and the 
copper resistances at no load and full load. In practice it is 
not difficult to take these into account, and so determine the 
efficiency with great accuracy. In the above transformer the 
core loss is considerably less at full load than at no load. The 
back E.M.F. in the primary circuit at full load (B C in Fig. 1) 
is V, - КА, cos ф, nearly, and this equals 60 – 2, i.e., 58 volts. 
Hence the induction density at full load is 9:8 per cent. less 
than at no load, and, therefore, the hysteresis loss is 5:9 per 
cent. less. The eddy current loss wil be 6:6 per cent. less 
due to the diminished value of the effective E.M.F. caused by 
the driving flux besides a further diminution due to the 
increase in the specific resistance of the iron with rise of 
temperature. How the copper resistances (of any particular 
transformer) vary with the load is a matter to be determined 
by experiment. Dr. Roessler has given us the limits between 
which these resistances vary in the transformer he experi- 
mented on, and the above figures show that no great error is 
introduced in the calculations in which they occur by assum- 
ing them to be constant. 

Mathematical Example.—The height of the centre of gravity 
of the E.M.F. wave produced by an alternator A is twice as 
great as that produced by an alternator B, the effective value 
of the volts in each case being 2,500. A 10-kilowatt trans- 
former tested with the former alternator gave a core loss of 
100 watts on open circuit, and a tenth of this loss was due to 
eddy currents. If Q equals 10 ohms find the efficiency of 
this transformer at one-twentieth, one-tenth, one-half and at 
full load: (1) when tested with A; (2) when tested with B. 

Since the height of the centre of gravity of the wave pro- 
duced by B is only one-half the height of that of A, the maxi- 
mum induction density in the core is twice as great when 
tested on B. Hence, by Steinmetz’s law, the core loss when 
lested on B will be 

219 (100 — 10) +10; i.e., 282-8 watts. 

Using the formule 


а) (1-208) 
e W, 2,5005 
288 10 W 
e 
an 7в=(1 W. 2,5005 we get 
Load. auth. With. | n Full load. 
Efficiency with A 80-0 899 972 974^ — 
» у: B 45:4 71:5 95:5 95:6 


The above example illustrates the necessity of makers 
stating the alternator used in the test and the height of the 
centre of gravity of the wave produced by it at the given effective 
voltage. They ought to know some simple method of doing 
this ; otherwise, their tests are of very little value to consulting 
engineers. 

Analysis of Dr. Fleming’s Test on a 6-Kilowatt Hedgehog 
Transformer.—This test was chosen, as it illustrates that the 
formule given above apply to open iron circuit transformers. 
Also, as there is considerable magnetic leakage, the calcula- 
tions were made first by neglecting leakage altogether, and 
then taking it into account. The comparison of the two sets 
of calculations is instructive, as it shows that we may neglect 
leakage in the efficiency formula, but that large errors are 
introduced by neglecting in it the others. 

* Swinburne ‘‘ Hedghog Transformer. No. 601. Power, 
6,000 watts. Current used in test supplied by the London 
Electric Supply Corporation at a frequency of 88. The average. 
height of the centre of gravity of the E.M.F. wave when the 
effective voltage is 2,400 is about 1,350, hence it is not unlike 
the rounded curve produced by the Wechsler machine used by 
Dr. Roessler. 

Primary volts 2,400. 

Primary circuit resistance = 7:98 ohms (measured hot). 

Secondary circuit resistance =0°0151 ohm (measured hot). 


E, 1 S 
n= n — 2? = : Q=R+—= 163. 
V,- RA cosg, 29:58" Q т? 
| | | 
No. of 
experiment. Vi: | À, Wiz. | Ф,. | Ve Ag. We 77. 
1 2400 ' 1194 151 870 1020 0 0 o 
3 2,400 1214 | 469 | 808 .1020 | 3:06; 312 [0:665 
7 24C0 1442 1,804 ' 586 1017 | 16-03 | 1,630 | 0:905 
9 2,400 | 1:661 2,583 | 49:4 101.2 |2587 2,420 | 0:927 
12 2,400 2:030 3.652 42:0 100-8 | 34:35 3,462 | 0954 
14 2,400 | 2:392. 4,571 372 1001 | 43°86 | 4,380 | 0-960. 
16 2400 2692 5,297 9*9 997 | 51-58 | 5,123 0:969 


(To be concluded ). 


CARBONS FOR ELECTRIC LIGHTING AND OTHER 
PURPOSES. t 
BY FRANCIS JEBL. 
(Continued from page 649). 


The manner in which a waggon is placed in the tunnel 
without interrupting the draught is best understood from the 
diagram shown in Fig. 49. Here T, represents that part of 
the tunnel that contains the waggons in which the goods have 
already been carbonised, and, as seen, its end is open so as 
to permit the air to enter that is fed to the fire in the furnace 
Е. Т, is the part of the tunnel that contains the unfinished 
carbons or electrodes, and the arrow shows the direction іп. 
which the waggons move. The rails are indicated by r, and 
the turn tables are placed at t. G shows the positions of the 
generators, and C that of the chimney. At d there is a sort. 
of damper or sliding door made of sheet iron, which, when 
slid into the tunnel, covers its whole cross-section, and at e 
there is a ordinary tight-fitting door, also of sheet iron. 

At P there is an apparatus which may either be a sort of 
large, long screw or a suitable hydraulie machine that can be 
used from time to time to push the train of waggons that are 
in the tunnel. When the contents of a waggon have been car- 
bonised in the furnace F, the apparatus P is so actuated that. 
the waggons in the tunnel are moved one space further, which 
act delivers a finished waggon at the end T,, while at the. 
other end room is made for a waggon to be added. À waggon 
that has been newly packed with fresh goods is then pushed 
from the packing department on to the turn table at the T, 
end of the tunnel, and at the same time the sliding door d is 
pushed in so that it cuts off the part c. The door e is then 

* “Experimental Researches ou Alternate-Current Transformers.” By 
Dr. J. A. Fleming, F.R.S. Journal of the Institution of Electrical 
Engineers, Vol. ХХІ., р. 649. 

+ From a forthcoming book to be published by The Electrician Printing. 
and Publishing Company (Limited). All rights reserved. 
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opened and the waggon is pushed in, after which е is closed 
again and the sliding door drawn back. By this simple means 
it will be seen that waggons can be moved into the tunnel 
without interrupting the draught, &c. 

The advantages the writer claims for his furnace system 
for the carbon industry are the following :— 

There is a large economy in fuel while the greatest possible 
effect is obtained. The heat contained in the finished articles 
is taken up by the air used for combustion, which cools them 
gradually. The heated gases as they leave the furnace heat 
up a regenerator with a large surface, and after leaving the 
latter the hot gases slowly and gradually heat up the fresh 
carbons. 

There is a decided advantage in not having a large network 
of passages and flues, as is necessary in the chamber system, 
&c., and thus the gas from the generator arrives in the furnace 
very hot, whereas in those systems where it has to travel long 
distances it cools down considerably, which means less 
economy in fuel. In fact the absence of networks of 
passages, complicated systems of chambers, &c., lessens the 
cost of the building and maintenance of the writer’s system. 
In the tunnel system there is only one set of valves and 
dampers while in the chamber or ring system there is a set for 
every chamber or division, so that the chances of gas escaping 
is reduced to a minimum in the writer's system, while the 
handling gives less work than in other systems. Also there 
being but one chamber in which combustion takes place it can 
always be maintained at a high temperature; in the other 
systems the chambers must first get heated up. 

The advantage, in a continuous system, of having a 
regenerator like that shown in Fig. 46, gives us a means with 
which the fire can be kept up for any length of time and 
always at a high intensity, while the direction can be reversed 
from time to time so that the action of the flames and heat 


Fia. 49. —Diagram of Jehl's Tunnel System of Furnace. 


will produce an even and well-distributed effect on both sides 
of the retorts and cases that contain the carbons. This 
cannot be produced in the other systems. This method of 
changing the direction of the fire from time to time always 
furnishes us with & well-heated regenerator, and is much used 
in steel manufacture where only a very high intensity of heat 
can be used; so that in adapting the same for carbonising 
carbons and electrodes the more ideal requirements can be 
obtained. Large electrodes need a very high intensity of heat 
for a considerable length of time, so that the heat can pene- 
trate into the interior of the carbon mass. This takes time, as 
carbon is a very bad conductor. 

The advantages in handling the carbons, &c., in the writer's 
system save time and labour, as the carbons and electrodes 
can be packed in the packing department on the waggons 
direct, and the finished goods can be delivered into the 
receiving department. In the other systems the carbons 
must be packed, and then brought to the furnace, placed 
in the chambers ; the entrances of the latter must always be 
sealed up with fire-bricks, which are removed again when the 
chamber is emptied. АП this extra work is not necessary in 
the system described in Figs. 46 to 49. Of course, in this 
system we have the expenscs of the waggons, but their cost is 
more than balanced by the less cost in building a simple 
tunnel—one furnace with hardly any length of passages. 

A convenient and cheap method of packing electrodes, &c., 
on the waggons can be effected by means of pieces made of the 
best fire-clay (chamottc),as shown in Fig.50. Here pieces similar 
to a кегүе for the ends, and pieces like b are placed between 
the ends of a trough that is constructed on the waggon. In 
the waggon W, (Figs. 47 to 48) this method of packing is 
shown. Неге x indicates fire-bricks that are laid at even 
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lengths, so as to support the trough, while at the same time 
passages are formed through which the flames and heat can pass. 
On these fire. brieks pieces similar to those shown ір Fig. 50 
are laid, their sides being smeared up smooth with fire-clay in 
order to keep the contents of the trough so formed from burn- 
ing. In the trough a few fire-bricks are also placed to support 
the cover, which consists simply of fire-clay slabs. A good 
bed of carbon dust is placed in the trough, on which the elec- 
trodes, &c., are laid, and they are then covered up again with 
carbon dust, on which the slabs are then placed. In a similar 
manner four or five such troughs are laid on a waggon, so 
that there are many passages, as shown in the Figs. 46 to 48, 
through which the flames and heat can play, and the elec- 
trodes are evenly carbonised. It will be seen that such a 
method of making large troughs is much cheaper than employ- 
ing troughs made of one piece, for when such a trough brea 

it is of no value; while, when a piece as shown in Fig. 50 
breaks, it can be replaced at little cost. It is also possible to 
have such pieces made thinner than can safely be made when 
whole troughs are made. 


Fic. 50. —Forms made of Fire-clay for packing Carbons and Electrodes. 


In Fig. 51 we have a view of a trough made in one piece, 
as is sometimes used in carbon factories, and to which a cover 
is provided. These troughs often break, and especially at or 
near the bottom, as the bottom is generally made much thicker 
than the sides. 

The writer proposes to have such troughs made without 
bottoms, which will cost much less, while at the same time 
they will stand the action of the fire better than those with 
bottoms. The first one is then laid in the waggon and filled 
with sand ; on the top of this another bottomless trough is 
placed and packed with electrodes; then another, and so on, 
as shown in Figs. 47 and 48, at waggon, ui. This method 
affords also ample passages for the heat and flames. Instead 


Fic. 52,—Fire-clay Box and Retort. 


Fic. 51. — Fire-clay Trough. 


of using such a form for the lower row, fire bricks can be 
laid on which a slab rests, on which slab the troughs can be 
placed, while the top one is, of course, also covered with fire- 
clay slabs. It will be seen that many good ways can be found 
by which the carbons can be easily packed on the waggons. 
In Fig. 52, a represents another fire-clay box used sometimes 
for brushes, &c. These boxes can also be made bottomless, 
so that they can be placed to fit one upon another, so as to make 
a long retort. Instead of square forms, round ones are also 
often used; b represents the retorts mostly used by carbon 
manufacturers for electric light carbons, and ıt will be seen 
that if such retorts are constructed from two or three pieces 
they will be cheaper than when made in one piece. These 
large retorts often break, and their cost is a considerable item 
in the expenscs of a carbon factory. 


(To be continued.) 
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THE HISSING OF THE ELECTRIC ARC.“ 
BY MRS. AYRTON. 


There are three ways in which any change that takes place in the 
electric arc may manifest itself : (1) by giving out sounds of various 
kinds or by becoming silent; (2) by changes in its electrical 
measurements ; and (3) by an alteration in the appearance of the 
crater, the arc and the carbons. Only two of the many and varied 
sounds given out by the direct current open arc seem to possess 
much significance—the hum and the hiss—and the causes of these 
are evidently connected with one another, for the hum never occurs 
except when the arc is on the point of hissing, or has just been 
hissing, although it is quite possible to make an arc hiss and become 
silent again without any hum being heard either before or after. It 
is proposed, in the present Paper, to discuss the arc as it passes 
from silenceYto humming, and from humming to hissing, but, as 
the changes that oocur when the silent arc begins to hum make 
themselves perceptible to eye and ear only, and do not sensibly 
affect the electrical measurements, silent and humming arcs will be 
included under one head in the portion of the Paper dealing with 
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divides the silent from the hissing arc; and still further to the 
right are the lines representing the hissing arc. As we are only 
dealing with hissing and humming arcs, and with the silent arcs 
that are near hissing or humming, we need only discuss that part 
of Fig. 1 that is to the right of the line representing, say, 12 amperes, 
for that part includes all such arcs for each of the constant lengths. 

An examination of these curves shows that with the carbons 
used, and with what I have called the normal are, the following 
results are met with :—(1) When the length of the arc is constant 
and the arc is silent, it may be made to hiss by increasing the 
current sufficiently. (2) The largest current that will maintain a 
silent arc is greater the longer the arc. (3) When the arc begins 
to hiss, the P.D. suddenly falls about 10 volts and the current 
suddenly rises 2 or 3 amperes. (4) When the current is constant 
and the arc is silent, shortening the arc will make it hiss. (5) For 
the hissing arc, the P.D. is constant for a given length of aro, 
whatever the current. 

It was Niaudet* who, in 1881, first observed the fall of about 
10 volts in the P.D. between the carbons at the moment that 
hissing began, and, although, perhaps, there is even yet a 
lingering notion that it is only when an arc is short that it can hiss, 
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those measurements.  Itis, however, to the comparatively unex- 
plored region of the direct-current hissing arc that I desire to 
particularly direct your attention this evening. 

Some of the electrical measurements of the arc burning between 
two solid carbons llmm. and 9mm. in diameter are shown 
in Fig. 1, in which the curves connect the P.D. between 
the carbons with the length of the arc for several constant 
lengths of arc, both silent and hissing. It is important to bear in 
mind that before each observation was made the current and length 
of arc were kept rigorously constant for a sufficient length of time 
for the carbons to take their characteristic shape for that par- 
ticular current and length of arc, and long enough, therefore, for 
the P.D. to have become constant also. Such an arc I propose 
to call a normal arc, as contrasted with one arrived at in a hap- 
hazard fashion by suddenly giving the current some particular 
value and the arc some particular length, and making observations 
without giving the carbons time to acquire their proper forms. All 
the lines to the left of the curve A B C represent silent arcs, while 
immediately to the right of this curve are dotted lines denoting a 
period when the arc is in the unstable condition that always 


Paper теа | before the Institution of Electrical Engineers, March 23rd. 


I find that as far back as 1889, Luggint showed that, however long 
an arc might be, it would still hiss were the current increased 
sufficiently. At the Congress at Chicago, in 1893, Prof. Ayrton t 
first drew attention to the region of instability, or rather, the region 
of blankness (notice the dotted portion of Figs. 1 and 2), corres- 
ponding with the impossibility of maintaining any normal arc with 
a particular range of current for each length. At the same time 
he pointed out in Fig. 2, shown at Chicago, that whether the P.D. 
was descending as the current increased for, say, à 4mm. silent arc, 
or was ascending for, say, a O 5mm. silent arc, it became quite 
constant for wide variations of current with a hissing arc. And, 
lastly, by a comparison of Fig. 2 with Fig. 3 he brought out the 
fact that the largest current that would flow silently with anv given 
length of arc was increased by using thicker carbons. For the 
carbons in Fig. 3 have about twice the diameter of those in Fig. 2, 
and, while the largest silent current for, say, the 2mm. arc in 
Fig. 2 is 15 5 amperes, that for the same length of arc in Fig. 3 is 
about 49 amperes, or more than three times as great. 


* La Lumière Electrique, 1881, Vol. III., p. 287. 
t Wien Sitzungsberichte, 1889, Vol. XCVIII., p. 1,192. 
+ The Electrician, 1895, Vol. XXXIV., pp. 536-7. 
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Returning now to the subject of the dotted lines in Figs. 1, 2, 
and 3, itis plain that these divide the curves into two perfectly 
separate parts, governed by different laws. For to the left of 
the dotted part the lines are all curved, and curved differently 
according as solid or cored positive carbons are used, showing 
that with silent arcs the P.D. varies as the current varies, and 
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therefore, the arc is really hissing. On examination of Fig. 1, the 
points of which were obtained experimentally with much care, it 
is seen that the hissing points lie well on the curve A B C, the 
equation to which I have shown elsewhere“ to be 


V = 40-05 +291 - A29:02 


10:54 — 0:416A 0) 
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that the law of variation is different with solid and cored carbons. 
To the right, on the other hand, the lines are all straight, and 
more or less parallel to the axis of current, whether the positive 
carbon is solid or cored, showing that with hissing arcs the P.D. 
is the same for a given length of arc and a given pair of carbons, 
achatever current is flowing, and that this law is true whether 
the carbons be cored or solid. In fact, some complete and sudden 
break-down appears to occur when hissing begins, upsetting all the 


where V is the P.D. between the carbons in volts, and A’is the 
largest silent current in amperes. Or, expressing the P.D. in 
terms of l, the length of the arc in millimetres, instead of in terms 
of the current at the hissing points, we have 


V 4005+249. (2) 


which shows that at the hissing palats any given increase in 
the length of the arc causes ап increase in the P.D. between 
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laws that have governed the arc while it was silent, and bringing 
the behaviour of cored and solid carbons into accord. 

Thus, our subject divides itself quite naturally into two distinct 
portions, the one dealing with the arc when the breakdown is 
imminent, but before it has actually occurred—dealing, that is to 
say, with the points at which the current is the largest that will 
flow silently—the hissing points, as I shall call them ; and the other 
dealing with the arc after the breakdown has occurred, and when, 


the carbons that is simply proportional to the increase of length. 

That is to say, for every millimetre that is added to the length of 
the arc, 2:49 volts is added to the P.D. between the carbons at the 
hissing point. From ш above ino equations I deduced the third, 

10:54 – 0 416A 

* The Electrician, 1896, Vol. XXXVL, р. 541. 
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nd pointed out that, since І was infinite when 10:54 — 0:416A =0, 

r when A= 25 3 amperes, no current greater than 25:3 amperes 

ould maintain a normal silent arc, however long it might be made 
with the particular carbons used. Hence we may gather that 
for each pair of carbons the current that will sustain a normal silent 
arc has a maximum value, and that any current greater than this will 
make the arc hiss, however long 1t may be. 


To turn, now, to the arc when hissing Has actually begun. It 
has already been shown that when the arc is hissing, the Р. D. between 
the carbons із constant for any given length of arc, and is, therefore, 
independent of the current ; but no law has yet been given con- 
necting the P.D. between the carbons with the length of the arc 
when hissing. This сап now be found from Fig. 1, by plotting the 
mean P.D. between the carbons for each length of arc when it was 
hissing, with the corresponding lengths of arc. In this way we 
get a straight line, the equation to which is 

(4) 


V= 29 2572 7511. 


How far equation (4) really sums up the facts may be seen from 
Table I., which gives the mean value of the observed P. D. between 
the carbons for each length of hissing arc, the P. D. calculated from 
equation (4), and the difference between the two. 


Table I.—Hissing Arcs. Mean P.D. between Carbons for Different 
Lengths of Arc compared with same P.D. calculated from 
Equation (4). 


Carbons: Positive, 11mm. solid; Negative, 9mm. solid. 


Difference 


Length of arc in |Mean P.D. between P.D. calculated from 
millimetres. carbons in volts. | equation (4) in volts. 
p NAT ae VE mE =I 
1 | 32:0 | 32:0 | 0 
2 | 344 | 54:15 | — 0°35 
5 57:8 | 57:5 | +0°3 
4 | 40:0 | 40-25 - 025 
5 | 43:0 | 43:0 | 0 
6 | 46:5 | 45°75 +0°75 
7 | 48:0 | 48:5 --0°5 


Equation (4) shows that, with the hissing as with the silent arc, a 
straight line law connects the P.D. between the carbons with the length 
of the arc. 

There is, however, this vast difference between the law for silent 
and that for hissing arcs—viz., that for silent arcs the law only 
holds for constant currents or for the currents at the hissing points, 
whereas for hissing arcs it holds whatever the current may be. Thus, 
while for silent arcs the constants which correspond with the terms 
29°25 and 2°75 in equation (4) are constant only for each separate 
current, and change when the current changes, with hissing arcs 
they remain the same whatever the value of the current may be. 
For instance, the equation equivalent to equation (4) for a normal 
silent arc with a current of 4 amperes is V —41:79--471l, and 
with a current of 12 amperes it is V —39:85--2:95L; but with the 
hissing arc the equation is V =29'95 +2751, whether the current 
be one of 20 amperes or of 50, and whether the arc be normal or not. 
This brings me to the reason for the great importance of distin- 
guishing between arcs that are normal and those that are not. We 
have seen that, with normal arcs of any given length, hissing only 
starts when all the silent arcs have been used up, as it were ; that 
is to say, when the current is greater than it can be with any silent 
arc of the same length. But with a non-normal arc of 2mm. I have 
been able to produce hissing with a current of 11 amperes, and to 
have a silent arc burning with a current of 28 amperes, the same 
carbons being used in each case. This apparent anomaly will be 
fully explained later, when we go into the causes that produce 
hissing. 

We are now in a position to find the law connecting the length 
of the arc with the change that takes place in the P.D. between 
the carbons when hissing begins. Forif we call V the P.D. between 
the carbons at the hissing point with any given length of arc І, and 
V' the same P.D. when the same length of arc is hissing, then from 
equations (2) and (4) we get 

У-У =10:8 0:261. (5) 
which shows that the longer the arc the less does the Р. D. between the 
carbons diminish when it changes from silence to hissing. 

In 1889, Luggin* found, by measuring the fall of potential 
between each carbon and the arc, that the principal part of the 
diminution of P.D. caused by hissing took place at the junction of 
the positive carbon and the arc. About three years ago, not then 
having come across any account of Luggin’s experiments, I made 
some of the same sort myself, and obtained the same result. I 
used two solid Apostle carbons 11mm. and 9mm. in diameter, and 
the third carbon for placing in the arc was 3mm. in diameter. This 
last was somewhat thick, but it burnt well to a point in the arc, 
and thinner carbons burnt away too fapidly with the current I 
used—25 amperes—to give good measurements. The P.D. between 
the positive carbon and the arc was found by placing the third 


Mien Sitzungsberichte, 1889, Vol. XCVIII., p. 1,192. 


Table II.—P. D. between Carbons, and P.D. between Positive Carbon 
and Arc with Largest Silent Current and with Hissing Current of 
25 amperes. 


Carbons : Positive 11mm. solid; Negative, 9mm. solid. 


Length! Largest silent current. | Hissing current of 25 amperes. 
Obare |^ o 77 ce ee re 
: P.D. between 
milli. | P.D. between | positive carbon P. PD. between | P-D. between 
metres, | “10008 in volts. and arc in volts carbons in volts. F 
| (calculated). and arc in volts. 
1 | 42:2 321 321  . 244 
2 445 52:2 54:6 | 25:2 
ó 47:5 32:5 | 570 | 257 
4 49:4 52:4 | 40:5 25°7 
6 55:5 52:6 45:9 | 27:2 


Table III.— Diminution оў P.D. between Carbons due to Hissing 
compared with Corresponding Diminution of P.D. between 
Positive Carbon and. Arc, 


Carbons: Positive, 11mm. solid ; Negative, 9mm. solid. 


Diminution of P.D. 
between carbons 


Diminution of P.D. 


Length of arc in between positive carbon 


| 
millimetree. | due to hissing. and arc due to hissing. 
1 | 10°1 7˙7 
3 10°5 6°6 


carbon in the arc as close as possible to the positive carbon, and 
measuring the P.D. between the two with a very high resistance 
voltmeter. This was easily done when the arc was hissing, but was 
impossible when the largest silent current was flowing, for then the 
mere insertion of the third carbon was sufficient to make the arc 
hiss. Accordingly, the P.D. between the positive carbon and the 
arc when the largest silent current was flowing has had to be 
calculated from the formula I gave at the meeting of the British 
Associationt last year for calculating that P.D. with any silent 


current, viz., V=31'28 + mE 


In Table II. two sets of currents are dealt with, viz., the largest 
silent current for various lengths of arc, and a hissing current of 
25 amperes ; and, for each of these sets of currents and lengths of 
arc, two P.D.'s are given, viz., the P.D. between the main carbons, 
and the P.D. between the positive carbon and the arc itself. 
Now, in order to compare the change in the P.D. between the main 
carbons caused by hissing, with the corresponding change iu the 
P.D. between the positive carbon and the arc, we must subtract 
column 4 of Table II. from column 2, and column 5 from column 3, 
and compare the differences. These difference are given in Table III. 
Thus for the lengths of arc dealt with, hissing causes a mean fall of 
about 9:7 volts in the total Р.Р. between the main carbons, and a 
mean fall of about 6:3 volts in the P.D. between the positive carbon 
and the arc. Hence of the whole diminution of the P.D. between 
the carbons caused by hissing, about two-thirds takes place at the 
junction of the positive carbon and the arc. 

Further, my experiments showed that very little of the remainder 
of the diminution, if any, was due to a fall of the P.D. between the 
arc and the negative carbon ; therefore this remaining diminution 
must be attributed to a lowering of the resistance of the arc itself. 
We may sum up these results as follows: (V the total diminution 
of the P. D. between the carbons caused by hissing, about two-thirds 
takes place at the junction of the positive carbon and the «rc, and the 
remaining third seems to be due to a lowering of the resistance of the 
arc itself. From Fig. 1 it might be supposed that, given the length 
of the aro, the increase of current that abruptly occurs as the arc 
starts hissing was as definite for that length of arc as the diminution 
in the P.D. And this, for a long time, I imagined to be the case. 
But, while trying to find out what law connected the smallest 
hissing current with the length of the arc, I saw that the value of 
that current really depended on the circuit outside the arc. For, 
let E be the E. M. F. in volts of the generator, which we will assume 
to be constant and independent of the current ; r, resistance in 
ohms of the whole circuit outside the arc; l, length of the 
arc in millimetres; A, largest silent current in amperes; V, 
corresponding P.D. between the carbons in volts; A', smallest 
hissing current in amperes; V’, corresponding Р, D. in volts, 


then E=V+Ar and E=V'+A'r; therefore, КА ПШ". that 
is, the sudden increase of current when hissing begins equals 
t Report of the British Association, 1898, p. 805. 
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the product of the sudden diminution of the P.D. into the 


conductance of the circuit outside the arc. Again, ЕУ 


ЕА. But for a given hissing point, for example, В 
(Fig. 1), V, V’, and A are all constants; therefore, for such a point 
A’ depends simply on E. In fact, for a fixed point B and a fixed 
line Е С, the position of the point Е merely depends on the slope 
we give to the line ЕВЕ; that is, on the point of the 
‘axis of P.D. we select for E. And a consideration of the 
figure shows that the distance between this point E and the 
axis of current measures E, and the E.M.F. of the dynamo. 
Consequently it now appears that the dotted lines in the 
unsteble region constitute records of the particular E.M.F.'s 
the dynamo was made to give on the various days when the experi- 
ments were made with the different lengths of arc, several years 
ago. Hence, when the largest silent current changes to the smallest 
hissing current for the same length of arc, the value of that smallest 
hissing current depends on the E. M. F. of the generator only. Thus, 
it is ible, by choosing suitable E.M.F.'s, to make the sudden 

est hissing current have any value greater than that of the 
largest silent current for the same rd of arc. It is evident 
from Fig. 1 that the smaller the E.M.F. of the generator, the 
larger will be the value of thesmallest hissing current, for the lower 
down will E be on the axis of P.D., and therefore the farther will 
the point F be along the line F G. This explains a circumstance 
that puzzled me greatly when it happened, but which is now per- 
fectly comprehensible. Some years ago I was using accumulators to 
maintain an arc, and employing as small anumberof cells as possible. 
I was able to have quite a moderate current as long as the arc was 
silent, but as soon as it began to hiss, the current rushed up to some 
huge value which would inevitably have ruined the cells, if I had not 
. had a cut-out arranged to break the circuit. Why the first hissing 
current should be so much greater than I was accustomed to find 
it with the dynamos I ordinarily used, I could not imagine, but the 
reason is now perfectly obvious. The hissing current was so great 
simply because the E.M.F. of the cells was so small, and had it 
been possible to maintain a silent arc without any resistance in the 
outside circuit except that of the cells, which is what 1 was trying 
to accomplish, I might, except for the cut-out coming into opera- 
eus have had practically an infinite current when the arc began 
to hiss. 


or A’ = 


(To be continued.) 


ELECTRIC TRACTION AND ITS APPLICATION TO 
SUBURBAN AND METROPOLITAN RAILWAYS.* 
BY PHILIP DAWSON. 

(Concluded from page 765. ) 


Having tried to show the advantages which electric traction 
possesses, as regards the possibility of increasing the frequency of 
the trains without decreasing the factor of safety, namely, the dis- 
tance between two trains, it may be advantageous to see how, from 
an economical standpoint of generating power, electricity is a 
cheaper method of operation than steam locomotives. An elec- 
trically-driven train only requires one man instead of two to drive 
it, and when the train is not running no power is consumed and no 
coal or water wasted. Steam locomotives, it is well known, use but 
very little less coal and water when they are standing still than when 
they are running, and are much less economical, consuming, as 
they do in America, from 5lb. to 61b. of coal per indicated horse- 
power. On main line English roads it is stated that 3lb. to 4lb. 
are consumed, and, taking an average power of 400 n.r. per loco- 
motive, and a train, plus engine, weighing 200 tons at a speed of 40 
miles an hour, we get at the most economical rate about 0°65lb. of 
coal per ton mile, or, compared to the electric power required by elec- 
tric traction, 13lb. of coal per Board of Trade unit required, which is 
enormous—under favourable conditions it would not take much 
over 3lb. of coal to give one Board of Trade unit at the switchboard. 
A properly designed electric station, with large units, would pro- 
bably never consume more than 210. of coal per indicated horse- 
power hour, or 2:65lb. per kilowatt hour at the awitchboard, and 
engines of the size of 4,000 to 6,000 н.г. would be guaranteed to 
consume not more than 1210. of steam per indicated horse-power 
hour. A large station would fully justify a comparatively large 
initial expense in coal handling and stoking machinery, and the 
location of the station could be chosen so as to be most advan- 
tageously situated as regards both coal and water, the coal without 
being handled being taken from either the ship's hold or the rail- 
way truck, conveyed automatically to the cold stores, and from 
thence automatically to the fires, the ashes being conveyed away 
automatically as well. Insuchastation but very few men would be 
required, and the cost of power could be reduced below one half- 
penny per Board of Trade unit, including expenses of every kind. 


* Paper read before the Society of Arts, March 22, 1899. 


Comparing again the coal consumption per train mile on large 
English main line railways, which varies from 3b5lb. to 58lb..of coal 
per train mile, we get a coal consumption of from 0'146lb. to 
2°32lb. per ton mile, corresponding to 28:121b. to 46'4lb. per 
Board of Trade unit, required to be generated at the power-house. 
The following results actually obtained with slow-speed Corliss 
type engines and standard American railway generators may be of 
interest :— Total coal consumed, Brooklyn City Railway Co. per 
Board of Trade unit, 3lb. Total cost, everything included, of 
Board of Trade unit at switchboard, 0:6195 cents. (about one 
farthing). Cost of coal per unit, 0:2307 cents, about 0:166 of a 
penny; Union Traction Co., Philadelphia. Poorest coal, 33lb. 
consumed per Board of Trade unit at switchboard. In another 
case cost of coal, 0:272 cents per Board of Trade unit at switch- 
board, about 0:186 pence. Total cost of unit, all included, 0:691 
cents, about 0:296 pence. Coal consumption in another case with 
Corliss engine, average for one year, per indicated horse-power 
hour, 1:6510. to 1°76lb. What good slow-speed Corliss engines, 
properly designed for railway work, compared to other engines, 
mean are shown by the fact that by such a change in a large 
American station the coal consumption was reduced from an average 
of 8°3lb. to 4 91b. of coal per car mile. 

From a series of figures obtained from the various Chicágo elec- 
tric overhead lines, from 0 116 to 0:135 Board of Trade units аге 
required at the switchboard to drive the trains, the average speed 
of the trains being 135 miles an hour, and the maximum speed 
obtained varying from 28 to 35 miles an hour. The coal and water 
consumption, per Board of Trade unit, could not help but be very 
low, the losses in the step-up and step-down transformers and in 
the transmission and rotary converters would not be very great, and 
16 would be perfectly feasible to attain an efficiency of 60 per cent. 
at the motor terminals and of 50 per cent. on the power applied t» 
the car axles. Large engines and large generators and converters 
are designed so as to take an overload of 25 per cent. for any period 
of time, and be capable of overloading 50 per cent. for a short time 
without injury, and by a selection of proper units a very large 
economy could be attained. 

Metropolitan Elevated, Chicago. 
Length OF tree. сенен T ad 
Average distance between stations 1,600 feet. 


Time interval between consecutive trains . 24 minutes. 
Average speed in miles per hou&,¶ . . 15 miles 
Maximum ps.. 8 28 miles 
Total rated power of generating statictn n 5,000 kw 
South Side Elevated, Chicago. 

Length OF street: РРР РИТУ кабак АЙА йа 184 miles. 
Average distance between stations . ã . 1, 720 feet. 
Time interval between consecutive trains. . 13 minutes 
Average speed in miles per h oute 14 miles. 
Maximum speed in miles рег hour 26 miles 


Total rated power (d units 800 kw. each) of generating station 3, 200 kw. 
Lake-street Elevated, Chicago. 


Lengilvor ß erbe es rei Des duas 15 miles. 

rr ⁰ несла 5,000 kw. 
North- Western Elevated, Chicago. 

Length of line ......... ( V 15 miles. 

Rated power of station (5-1, 500 kw. ; 1-800 kw.) ........ ... 5,800 kw. 

Loop, Chicago. 

йы ШШ НН К ОЛКО „4 miles. 

Rated capacity of station (4 units 1,500 kw.) .................. 6,000 kw. 

Number of trains passing over line in 24 hours ............... 3,009 trains. 


Total rated power of Chicago elevated lines, approximately 22,500 kw. 
Nantasket Beach. ` 


аас Of ins ннн NATS 20 miles 
Rated power of stationq·w np U P y . 1, 800 kw 
Average distance between stations 4,280 feet 
Maximum speed per hure et eene 45 miles 
Average Speed dd VT ERE ERN 25 miles 
Board of Trade unite per ton mile, at switchboard ............ 0:0808 
Weight of two-car linen 55 tons 


The elevated railroads of New York and Brooklyn have been 
losing business during the last few years so rapidly that the 
financial condition of the Brooklyn system is serious, and the 
return on investment of the New York system much reduced, and 
is still declining. The elevated railroads of Chicago have never 
been able to earn a satisfactory dividend. The general introduction 
of electricity in the Chicago system has greatly improved the 
Chicago situation, in spite of the competition of the surface trolley 
lines, which parallel the elevated lines in most cases. The 
elevated railroad problem is resolved into a discussion of speeds, 
station frequencies, and relative costs of service. Any rail- 
road of this class which aims to maintain a high schedule 
must choose a motive power in which the possibilities of 
rapid acceleration are a maximum, and—all other conditions 
being equal—should choose that particular motive power whioh 
will bring about the quickest acceleration, consistent with due 
economy. The Manhattan system is a comparatively simple one, 
with four main through lines, without branches of importance, 
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while the Brooklyn and Chicago systems are composed of trunk 
lines with branches, involving more or less complicated switching 
arrangements. Until about a year ago, the three Chicago com- 
ies, the Lake Street, the South Side, and the Metropolitan, 
Éad independent termini in the business heart of the city. Now, 
however, the newly constructed Loop,” encircling the business 
district, is used as a terminus for all three lines and for a fourth, 
the North Western, now under construction, and all the elevated 
trains of the city pass round this loop on each trip. The Brooklyn 
elevated system has lately secured a new terminus on the Man- 
hattan Island side of the Brooklyn Bridge, and experiments are 
being made with a view to converting the entire Brooklyn system 
to electricity in the near future. The entire New York 
stem, however, is at present operated by steam locomotives. 
he little locomotives in use on the New York system weigh 
47,0001b., of which 31, 500lb. are on the four 42in. driving whee 
and 15.500lb. are on the four 30in. truck wheels. The total wheel 
base is 193in., of which 60in. is rigid. The cylinders are 12in. in 
diameter, and have а 16in. stroke. The grate area is 16:5 sq. ft., 
and the total heating surface is 4,034 sq. ft. "There are 154 flues 
ljin. in diameter and 75in. long. The standard Manhattan car 
weighs 29,0881b., has seats for 48, and frequently carries 100 
passengers. It is mounted on eight 30in. wheels. The total 
weight of a 5-car loaded Manhattan train is about 130 tons. The 
weight on the drivers is 12 per cent. of the total train weight, and, 
with 25 per cent. adhesion, the maximum drawbar pull possible for 
the locomotive to exert is 7, 875lb. 
The electric locomotive car of the Metropolitan Elevated Railway 
Company, of Chicago, weighs 53,2001, complete with motors, or 
40, 000lb. exclusive of motors. It is а standard American passenger 
car with full seating capacity, about one-half of each platform being 
taken up with the cab and necessary controlling apparatus. The 
trail cars weigh 33,0001bs. The seating and standing capacity of 
both motor and trail cars is approximately 90 passengers. The 
average 4-car heavily-loaded train will weigh about 100 tons, of 
which 32:5 tons approximately are on the four wheels of the loco- 
motive's motor truck, and 67:5 tons are in the trail cars. From 
30 to 35 per cent. of the entire train weight is available for traction 
under these conditions, and the maximum drawbar pull possible to 
exert without slipping of wheels is about 16,25010. The South 
Side Elevated Railway Co., of Chicago, is equipped with the Sprague 
multiple unit system, by means of which two or more cars in a train 
are equipped with motors and may be operated in unison by a single 
controller from any point in the train. The company is now 
operating four car trains, on each of which is a motor truck carrying 
two motors. The cars weigh about 20 tons each, without load, and 
about 60 per cent. of the train weight is available for traction. 
There are, therefore, three distinct types of elevated railway 
equipment—the steam locomotive, using 10 to 15 per cent. of the 
train weight for traction under heavy traffic conditions ; the electric 
locomotive, using 30 to 35 per cent.; and the multiple unit system, 
using any amount desired up to 60 per cent. of the train weight. 
The transportation expenses of the South Side Elevated Railway 
in Chicago for July, August and September, 1897, when steam loco- 
motives were employed, were 2:8 cents per car mile, while in the 
same months of 1898 they were 1:9 cents per car mile, or a saving 
of nearly 0*9 cents, or about 33 per cent. | 


Metropolitan District, London. 


Average speed in miles per hour —ꝛ- H eene 134. 
Maximum у; "CRM ——— € á—— 21. 
Minimum time between consecutive trains . 2 minutes 
Average time between consecutive trains ........................ 34 to 4min 
Total weight of traiiuq——U Uu ã . . . 161 tons. 
Average carrying capacity 777 450 п 
Weight of locomotivammꝛwUUU U Unœl . 33 . . 47 tons 
Average distance between stations ................. РР 2,6001. 
Time required in seconds to reach 25 miles an hour starting | 
from a standstilUUVVVtt:tt . ãã 50 seconds. 


The figures in the above table show at once the great advantage 
to be gained by electric traction, by means of which speed of 25 
miles an hour could be obtained in 10 seconds, and by simple 
calculation it is easy to ascertain that this would greatly increase 
the average speed and therefore decrease the time necessary to do 
the distance. | 

The characteristic difference between the acceleration curve of a 
train hauled by a steam locomotive and one driven electrically is 
that, whereas the acceleration where steam is used as motive power 
increases at first, slowly following a curve which is nearly tangent 
to the horizontal or time axis, the acceleration curve in the case of 
electric propulsion is represented by a straight line rising very 
rapidly, and forming a very small angle, with a vertical axis. 

It may be interesting to mention a few details regarding the 
two large power stations which are now being equipped in New 
York, and which will operate the two large tramway systems 
of that city, namely, the Metropolitan and the Third Avenue. 
The Metropolitan station is now under construction, and will 
contain 11 direct connected sets each of 3,500 kilowatts, room 
for extension being allowed, and a capacity having been foreseen 


of nearly double that amount. The following gives the par- 
ticulars of the General Electric Co.’s dynamos which will be 
used. The machine will have a frequency of 25 cycles per second, 
at 6,600 volts. It will have 40 poles, and will run a speed of 
75 revolutions per minute. It will be of the stationary armature 
type, the core being built up of laminations 0°014in. thick. Each 
lamination has two dovetail projections, which fit in corresponding 
slots in a heavy cast-iron spider. Spaces are left between the 
laminations at intervals, through which currents of air are driven 
by the rotating field and circulating by intimate contact with core 
and windings. The armature winding consists of form-wound 
coils placed in slots in the core, and retained by wooden wedges, 
the edges of which fit into recesses in the teeth. The field frame 
consists of a cast-steel ring, supported upon a cast-iron spider ; to 
this are bolted laminated cores of sheet iron, the pole-pieces of which 
project over and support the copper field windings. The tielu 
winding consists of copper n wound on edge with paper insula- 
tion between turns. The insulation is such as to йар a test of 
4,000 volts alternating between the winding and the core. The 
exciting E.M.F. is 125 volts. The collecting rings are of copper, 
and carbon brushes are used. The armature winding is tested to 
12,000 volts alternating. The temperature rise of the machine 
after 10 hours’ run at full load is well under 40%. The efficiencies 
are as follows: : | 


11 load - 90 per cent. | 1 load .................. 92:5 per cent, 
Full load ............... ; А F load аан 88 „ 
# 1оаа..................... 95 , | Inherent regulation 9 „ 


. The steam engines which drive these dynamos are cross com- 
pound Allis vertical engines, :46in. high and 86in. low pressure 
P inpet and 60in. stroke. They will develop 4,900 I. H. . at 
the rated economical load, and will be able.to work continuously 
at 6,000 н р. if required, and for а short space of time they are to 
be able to work at 7,000 н.р. The crank shaft is of solid steel, 
bored and forged, with a hole 16in. diameter the entire length, 
and it is 37in. in diameter where the wheel and armature are 
located. The diameter of the shaft in the bearings is 34in., and the 
length of the bearings 60in. The fly wheel will have cast steel 
centres, and the rim will be built up of steel plates riveted together. 
The rim will weigh 225, 000lb., and the engine itself, complete, 
about 600 tons, and it is believed that as good results as 123lb. of 
steam per indicated horse-power will be easily obtained, There 
will be several sub-stations in which will be located step-down 
transformers of 300 kilowatts each, which will lower the voltage 
from 6,600 volts to 350 volts. At this pressure the current will 
enter rotary converters of 900 kilowatts each, and will be delivered 
in the shape of a continuous current of 500 volts to the tramway 
system. This company operates some 250 miles of tracks and 
carries approximately 250,000,000 passengers every year. 

The Third Avenue Road is now engaged in equipping all existing 
horse and cable lines with electric traction, and for this purpose has 
just given out a contract for a power station which will eventually 
contain 16 3,000 kilowatt generators. The generators will be very 
similar to those described above, and are being built by the 
Westinghouse Company, who are the sole contractors for the whole 
work. The engines will be Marine type, vertical, and are being 
built by the Westinghouse Machine Company. Sub-stations with 
rotary transformers will be used, as in the case of the Metropolitan 
system. 

To give an idea of what may be done as regards power trans- 
mission, the following few figures may be useful. The first attempts 
at this class of work were made during the Frankfort Exhibition 
of 1891, 300 н.р. being satisfactorily transmitted a distance of 106 
miles with a pressure of 30,000 volts. Since that time electrical 
power transmission has largely increased, and the results obtained 

ve been very satisfactory ; 4,000 m.r. at the present moment are 
regularly transmitted a distance of 85 miles to the city of Sacra- 
mento, California, at a pressure of 30,000 volts, where they are 
transformed into low-pressure three-phase and continuous current 
for lighting, power and traction purposes. At Teluride, Utah, 
1,000 н.р, are transmitted 55 miles, at a pressure of 40,000 volts ; 
4,500 н.р. are transmitted a distance of 40 miles to Salt Lake City, 
at a pressure of 15,000 volts; 1,400 н.р. are being transmitted 
35 miles to Fresno, California, at a pressure of 11,000 volta ; 
2,000 н.р. are being transmitted 30 miles to West Kootenay, 
British Columbia, at a pressure of 20,000 volte ; 10,000 н.р. are 
being transmitted from Niagara to Buffalo, a distance of 22 miles, 
at a pressure of 10,000 volts. All the plants are working and giving 
satisfaction, and have nothing experimental about them, and there 
are hundreds more such. 

Iu the designing and carrying out of a large system there are 
three points which are frequently overlooked, and which may cause 
a disastrous failure. These are good and adequate bonding; 
thoroughly good insulation, bothj mechanically and electrically ; 
and trucks suited for the work for which they are intended. As 
regarda the bonding, the bonds used should be flexible, but, at the 
same time, should contain no solder or brazed joint, and they 
should be expanded against the side of holes drilled in the web or 
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foot of the rail, and held in place by pins. Bonds of this descri 
tion, when properly applied, can be absolutely relied upon, the 
contact resistance of the bond with the rail not being greater than 
the resistance of the solid bond. With regard to the third-rail 
insulators, very good results are obtained by using insulating bolts 
screwed into base plates which are fixed to the sleepers, cast-iron 
chairs being fixed to the head of the bolts to hold the rails. 


ELECTRICITY WORKS ACCOUNTS. 


Chelsea Electricity Supply Co. (Limited). 


‚ Our two analyses this week are of the accounts for 1898 of 
the Chelsea and House-to-House Companies. Both concerns 
commenced business in 1889, and have, therefore, been in 
operation over nine years. | | 
Since 1897 the remaining portion of the authorised share 
capital of the Chelsea Company has been paid up, the total 
being £200,500. An additional £32,120 has been raised on 
Four and a-Half per Cent. Debenture stock, the total from 
this source being now £92,120. The capital expended has 
reached £332,291, or at the rate of about £147 per kilowatt 
of generating plant in the stations. During the year 226 
additional consumers were secured, with the equivalent of 
16,062 8 c.p. lamps, thus raising the lamp connection from 
96,638 to 112,700—an increase of nearly 12 per cent. The 
output for the year was 1,220,198 units sold, or about 15 per 
cent. higher than the output of. 1897. The revenue from 
supply has been kept practically steady at about 5:8d. per 
unit. The items in expenditure of wages and repairs and 
maintenance at the station show a decided increase, with the 
result that the werks costs for 1898 are higher by 0:1d. than 
they were in 1897. This increase has, however, been more 
than compensated for by economies in management and 
property charges, so that the total costs and their ratio to the 
revenue have remained constant. | 
A working profit of £16,662 was turned, and has afforded 
an ordinary dividend of 6 per cent. after paying £2,786 as 
interest, £2,500 to the renewal and depreciation fund, and 
a 6 per cent. dividend on the Preference shares. The payment 
into the reserve fund of £12,780 was, as in 1897, made out of 
the premiums received on share issues. It should be stated 
that the renewals and depreciation fund account has been 
charged with £670 to ‘‘ Renewals of Plant,” and in our table 
the items opposite repairs and maintenance at the station 
‘and of the mains are exclusive of this £670, We append a 
table which is an interesting record of the progress of the 
undertaking :— 


No. of | 8c.p. Output | G Plant | Max. 
Year. con lam units Rev. Profit, Div. | capacity | load 

sumers. connection. sold. | 8? js kw. 
1889| 95 870 | .. | F ee 
1890] 252 | 19,580 ..  £6,079 £543 £66 |... 
1891 "m 21,500 290,458 10,173) 1,750 449 |... 
1892 - 34,876 357,162 12,523 4,319 24% 135 p 
1893 M ,665 402,848 | 13,752 6,269 А 885 |... 
1894 805 47,286 469,515 15,486; 8,096 | 5% 885 476 
1895 715 57,554 577,770 | 17,165 9,890 | 5% | 1,205 638 
1896 972 80,460 813,764 21,355 10,362 | 5% | 1,310 980 
1897 1, 190 96,658 1, 061,970 27,582 14,555 | 67 1,860 1,350 
1898| 1,416 | 112,700 1, 220, 198 | 51,363) 16,662 | 6% | 2,260 1,590 


House-to-House Electric Light Supply Co. (Limited). 


The 1898 accounts of the House-to-House Company give 
evidence of very satisfactory progress. In the course of the 
year 861 additional consumers with the equivalent of 13,987 
8 c.p. lamps were connected to the mains—an increase in the 
latter of 21 per cent. A similar and corresponding increase 
shows itself in the output which was 974,618 units sold as 
compared with 811,255 in 1897—a rise of slightly over 20 per 
cent. The average revenue for supply was practically the 
same as in the previous year, viz., 51d. There is a slight rise 
in the costs, but the fuel charges, in spite of the troubles in 
the coal trade last year, have dropped and generally there is 
а practical maintenance of the satisfactory working of 1897. 

The tariff is at the rate of 6d. per unit subject to rebate on 
the following scale in 1898 provided that the consumer's 


maximum demand in kilowatts does not exceed 0°2 per cent. 
of the consumption in units during the year :—- 


On SOBRE ODORE pe annum Discount. Price charged. 
3,000 units. 44. 584. 
4000 „ 4d. 54d. 
5,000 „ 3d. 534. 
6000 , 1d. 5d. 
10,000 „ 1}4. 43d. 
14, 000 „ ip. 444. 
20,000 „ 13d. 43d. 
30, 000 „ 2d. Ad. 
50, 000 „ 214. 33d. 
75,000 „ 214. 34d. 
100,000 „ 29d. Sad. 
150,000 „ 3d. 54. 
250,000 „ 33d. 23d. 
500,000 „ Zid. ^ | 21d. 


We fear that under this séale few consumers will enjoy even 
a rebate of 1d. per unit, for there cannot be very many who 
will each consume 8,000 units annually, equal to £75 per 
annum. In the last line of the table provision is made for a 
consumer to buy more than half the units sold during the 
whole of 1898. 

The working profit made during 1898 amounted to £14,066, 
representing 8°39 per cent. of the mean capital. Out of this 
profit £4,000 has been carried to the depreciation fund and 
£1,507 paid in interest on loans. The balance has afforded 
the payment of a full dividend on the Seven per Cent, 
Cumulative Preference shares and a dividend on the Ordinary 
shares of 6 per cent. for the year. 

Of the authorised capital of £249,500, £140,685 has been 
received from the issue of shares and £50,000 has been 
borrowed on Four and a-Half per Cent. Debenture stock. Up 
to December 81st last the expended capital amounted to 
£177,638, representing £122 per kilowatt of generating plant. 
The following table indicates the progress made since 1889 :— 


| 

No. of Equivalent Plant Max. : 
Year.| con- | шшр Output. | capacity demand. Revenue. pur 
| sumers. connection. k.w. k.w. rey 
1889 78 | 4520 | .. S s is ИЕ 
1890 248 13,665 |... 500 КУ £5,010 £386 
1891 575 19,388 247, 801 500 {250 8,328 2,250 
1892 | 471 25,700 313, 484 450 506 10,689 2,837 
1895 | 599 28,429 358,506 550 554 12,064 | 4,251 
1894 455 - j 400,911 550 410 15,696 6,264 
1895 952 | 44,162 470, 714 950 520 15,595 6,841 
1896 | 1,164 „265 645,695 | 1,325 658 17,442 9,032 
1897 | 1,416 66,364 811,255 | 1,410 809 20,811 | 12,033 
1898 | 1,777 80,501 974,618 | 1,460 917 24,907 | 14,066 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... 1899 Jan. 6) Kensi'gton & Knightabr (Co.) 99 Mar. 3 
Ayr (Muidelpal)............ 1898 Nov. 11| Kingston-upon-Hull (Mun.) 1898 Aug. 19 
Bedtord (Muni | aerem „ Мат. 4 Kingston-on.Thames (Mun.) ,, Mar. 25 
Belfast (Municipal » Sept. 23 Lancaster (Municipal). 
Birmingham (Company)... . , Dec. 16 (Company) „ 1899 Mar. 3 
Blackpool (Municipal) . . ,, Oct. 7 | Leicester (Munleipal) .. . . ,, Jan. 
Bournemouth (Company) es „ June 8 | Leyton (Municipal) ........ Sept. 28 
Bolton (Municipal) ........ „ Deo. 9| Live 1(М вааран » Aug. 1 
Bradford (Maniot e... Мау 20| Manchester (Municipal).... ,, July 2 
Brighton (Muni а e 2. q May 6| Newcastle and District(Co) ,, Dec. 
Bristol (Municipal) ........ » July 29| Newcastle-upon-Tyne(Co.) ,, April 20 
Burnley (Municipal) ...... „ Sept. 16| Northampton (Company) . „ April 15 
n-upon-Trent (Mun) „ April 16 | Norwich (Company)........ „ Dec. 
Bury (Municipal) 5 ov. 25 Notting Hill (Company) . . . 1899 Mar. 17 
bridge (Company) 1899 Mar. 10| Nottingham (Municipal) . . 1898 Oot. 28 
Cardiff (Municipal) .... Jan. 6 Oldham (Municipal)........ » Nov. 18 
Charing Cross (Com „ Маг. 17 | Oxford (Company) ........ , April 
Chelsea (Company) РВАТИ 1898 Мау 20 Portsmouth Municipal)... » Nov. 4 
Cheltenham (Municipal) „ Oct. 7| Preston (Company) ........ » Oct. 
Chester (Municipal)........ » Oct. 14 (Company) ........ „ Sept. 16 
Clerkenwell (Company)... „ Маг. 18 | Richmond (Company) ...... » Mar. 
Derby (Municipal). „ Dec. 9 ro (Company) „ April 
Dews (Municipal)...... „ Nov. 95 | St. James & Pall Mall (Co.). . 1899 Feb. 24 
Dov . » Mar. 11 | 86. Pancras (Vestry) 
Dundee (Municipal)........ , Nov. 4| Sheffield (Company)........ » Dec. 16 
Eastbourne (Company „ July 22| Shoreditch (Vestry) ) » May 27 
Edinb (Municipal „ Oct 14 ашар (Municipal). „ June 8 
Exeter (Municipal) ........ „ Aug. 5| Southpo (Muni c DA) МЕРТЕ » Dec. 28 
Glasgow (Municipal) ...... „ Aug. 12| Stafford ( ane РТТ" » Oct. 
Guildford (Company) ...... » May 18| Sunderland (Municipal) » Aug. 19 
Halifax (Municipal)........ » Nov. 18 | Taunton (Municipal) ...... » Aug. 6 
Hammersmith (Vestry) .... ,, June 10| Tunbridge Wells (Mun.) » July 22 
Hampetead (Munioipal).... ,, Sept. 9| Walsall (Municipal)... . . , Nov. 11 
Hanley (Municipal) ........ ,, April Wandsworth(Company) ..,, Mar. 18 
Harrogate (Municipal) .... ,, Dec. 30 Westminster Vere aie ..1599 Feb. 24 
Harrow (Company) ........ Sept, 9| Whitehaven (Municipal) ..1898 Dec. 28 
Hast'gs & St. Leonard'a (Co.),, April 29| Windsor (Company) РТА » Dec. 80 
House-to-House Co.(K'ns'gt/n), Sept. Wolverhampton (Municipal),, July 15 
Hove (Company) РЕР 1899 Маг. 10 Woolwich (Company) 1899 Jan, 13 
Huddersfield (Municipal) 1808 Маг, 25 Worcester (Municipal) ....1598 Мау 13 
Islington (Vestry).......... „ June 24| Yarmouth (Muni as.. „ June 17 
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The Chelsea Electricity Supply Co, (Ltd.) The House-to-House Electric Light Co. Ltd.). 
September, 1889. January, 1889, 

Continuous-current with dynamotor sub. || Alternate-current transformers feeding low- 
Percy Still. [stations. || H. W. Bowden. [pressure network. 


Undertaking Worked by. 
Date of анн эим t Sr.. 


System of Supply —— œ 77H H 2 — — 
RT Petree os oan ams oes 


YEAR ENDED DEC. 31, 1897. | DEC &, 1898. | DEO. 31, 1897. DEC. 31, 1888. 
— TM — P— M PÀÁ d 
QUANTITIES— | i 
^ tem (m c oey )—— — — —— 1 о + — — ä 
a — pos m eus — X 90 om oup 2 темы m 1,280, i S 982, 255 Mus 
"n sold to consumers .. —— A eem n m Po A эче „сш Gems эше OA ens 1,220, 42 — 
„ sold for public lighting, &c. 222 i | nil 500 
% 0504 on werkes . tio as oos oan omn ous om am oen — | — — 
UNITS SOLD PER s C.P. LAMP CAPACITY ... m sn m 177 . 17:3 184 214 
Maximum supply demanded .......... sas san = = mas sans >us 1,550 kilowatts 1,590 kilowatts £08:9 kilowatts 917 kilowatts 
Number of public lamps. oss cos nas can sei cas son oun cos nil nil nil 2 arc* 
Number of consumers о сынов аі о 1,190 1,416 1,416 1,777 
Connections to mains in 8-c.p. lamps 96,658 112,700 66,564 80,301 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. 60,000 70,650 44,100 45,600 
CAPACITY ОР PLANT IN KILOWATTS „u sm se ees ee omn 1,860 2,260 1,410 1,460 


Total, Fer kilowatt? Total. 


CAPITAL— | — — , 332 
AUTHORISED (TOTAL) „es ————— — — £250,000 | £177 £249,500 | £171 
ae — ee (£200,500 £108 £200,5 600 £88°7 200, 000 142 199,500 137 
Loan (including Debenture oharges) . — — — 50,000 55°5 50,000 542 
RECEIVED (TOTAL) ....................-.-.—-.-.—.—.— | 241,740 130 2926 620 129 158,805 113 190,635 131 
1 ˙—V“ 8. «. — j | 181,740 96. 0,500 8877 108,805 77˙2 140,635 96°4 
Loan (including Debenture charges). .. | 60,000 | 322 9 120 | 408 50,000 | 355 -| 50000 | 342 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ....| 18,760 101 — — 91,195 647 58,865 40˙3 
Share (unissued) . ——ää же эе * — эше эше — — nil — nil ms 91,195 647 58,865 40°3 
Share (uncalled) ТОЛОО ———U—ꝑUẽ — 2 — 18, 3,760 101 nil — = — — — 
Loan (including Debentures) -- — — — — —- — — 
REPAID (TOTAL) DIDI. — — D тена на e — — — com" — =: — — 
RESERVE OR SINKING FUND „enu nue nen oun man —— 36,717 197 46,818 207 ка 2 "e — 
DEPRECIATION FUND „us cee ce see nan cee na nan ta emt men noe eee 6,840 3°68 8,670 3°84 10,000 709 14.000 9°59 
EXPENDED (TOTAL) )...... | 273,810 147 932,291 147 158,115 112 177,538 122 
Lands and buildings ses sa sms sas sas oan nas oas cmm smn | 69,8565 57:5 94,8295 41:9 14,619 10°37 19,099 131 
Plant „esses soo sos oms o as o a o on aco uas o oe ans oas BáÓÉ— рз» | 114,9025 61:8 135,085? 59°7 82,556 58°5 91,5074 62°7 
Mains — Mr rm ro 74,460 40'0 87,375° 38:7 58,828 417 64,556 442 
Miscellaneous ................—.. — M | 14,592 7:85 15,002 6°64 2,132 1:51 2,575 1°63 
BALANCE OF CAPITAL C 32,070° -172 1-39671°! -176 + 690 +049 1213097 | 8:97 


Total. Per unit sold. Total. Per ТТ | Total. Per unit sold. 


REVENUE— Total. Per unit sold. 
Lo 7,882 6:190d. | £31,363 6171d. | £20,811 | s 160d. | £24,907 6:138d. 
о. A 25,564 5˙780d. 29,474 5˙800d. 19,427 5°750d. 25,519 5'760а. 

» meters, ka bier veas cvi oup Gnd vixque 1,047 0:257а. 1,215 0:239d. 1,297 0°384d. 1,48) 0:35654. 

» Nenne -- — — -— — — — e — 

га sale of lamps, &a. oni edi — — — — — — — — 

miscellaneous sources eese ene 771 0°174d. 674 0°133d. 87 9 026d. 47 0°012d. 

EXPENDITURE OUT OF REVENUE— 

TOTAL COSTS ............. ä e» | £12,828 2:896d. | £14,701 2893d. | £8,777 2°600d. | £10,841 261704. 
/ A ooh dio cus 8,121 1:840d. 9,860 19404. 5,882 1:590d. 6,510 1˙603d. 
Generation of electricity m 3 6,626 г`5004. 8,324" | .1°688d. 5,097 15104. 6,922 15324. 
Fuel (including cartage, &c.) 3,870 0:875а. 4, 405 0°8844. 2,485 07554. 2,784 0:686а. 
Oil, waste, water, stores mon deni pin абда 655 0°145а, 661 0:130d. 2835 0:0844. 439 0:1084d. 
Wages at station. on ses pun 60) bd өй» 1,518 0:298d. 1,752 0°345d, 2,065 0°612d. 2,398 0'5914. 
Repairs and maintenance at station .................. 805 0:1824. 1,218 0°240d. 266 0:069d. 601 0:1484d. 
Distribution of electricity . 44 1,495 0°3384. 1,536 0°3024. 285 00844. 288 00714. 
узу чю T УН eium dux parer Rei as veh nid сөй n 786 0°178d. 949 0:187d. 176 0°052d. 224 0°055d. 
Repairs, renewals of mains, &c. „а 709 0°160d. 586 01154. 109 | 0°032d. 65 0°016d. 
r paved at Qu Tos irum nil ad T3 22 24 — = ы 
— . ² ü ĩ˙ Q — —— — — — — — — 
Renewals ....... кеде «быны ues -— -— — — — — -- — 
MANAGEMENT AND PROPERTY CHARGES. —€——— 4,707 10604. 4,841 0 953d. 3,395 | 10054. 4,331 10674. 
%%% ͤc 0 ыда vut зы райы Dii uen жойыл das cas 7 0*002d. 7 0*001d. — — — — 
Rent, rates, ares na зака: ШОНО | UE] 45 | 105664 1434 | 03564.| 1967 | oss. 
. A ыза Sen ERR TT boi quo Mio бабы 2,860 0*6 47а. 2,975 0: 586d, 2,261 | 0669d, 2,964 ld. 
Salaries S . 2,2017 04984. 2,233“ | 04394. 1,630 | 04954. 1,892 0:466d. 
Stationery, &c. ........., ——— ben Seb Sen ons Gas 110 0°025d. 145 0:029d. 99 | 00294, 149 0°037d. 
Establishment charges an o өе nas эла oom bes can 242 0°055d. 266 0:0524d. 249 | O 074d. 308 0:076d. 
Law charges, & NUUS. ik 3074 | 00694, 3522 0. 283» | 00844. 615 | 011514. 
to mean 4 to mean % to mean 

FINANOIAL RESULTS— Total on expan Total. abide eeu Total. d of 
WORKING PROFIT FOR TEK iS ipt in clit 216,662 5507 £12,033 8247. | £14,066 8:39% 

Sum carried to Depreciation Fund. € 2,500 0:825% | 5,000 | 2/0557 4,000 28857, 

Sum carried to Reserve or Sinking Fund ....... » 12,780¢ | 422% | — | — — | 

Net interest on loans (incl. Debenture charges) ., 2,736 0:903% 2,073 142% 1,507 0: 898% 
BALANCE FROM LAST АССООМТ........................ к 1652 | 0545% | 44 003% 226 0:135% 
BALANCE AVAILABLE FOR DISTRIBUTION, G. . 11344 4:64% 12,923 426% | 5,618 9:847; 8,785 5:237 
HC оа ОРВА E V O ОТ MUR а — | — | — — — 
ORDINARY DIVIDEND PAID p.. . 67 6% | 47. x 6% — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 4 46:97 42:2% 5% 
Expenditure per kilowatt capacity. 2 £6. 18s. Od. £6. 10s. 2d. | £6. 4s. 6d. £7. 83. 7d. 
REVENUE PER KILOWATT CAPACITY TTT £14. 14s. 0d. £13. 17s. 2d. |. £14. 15s. Od. £17. 1s. 04. 
Expenditure per 8-с. lamp capacity. ii eh nen 4s. 34d, 4s, 2d. | 38. 114d, 4s, 94. 
REVENUE PER 8-C.P. LAMP CAPACITY .............. РА 98. lid. 8s. 1024, Qs. 51d. 108. 114, 
REVENUE PER 8-C.P. LAMP CONNECTED Bp 5s. 8d. 58. 61d. I 68. 324. 68. 21d. 
Price charged for lighting, per unit .............. T А bd. 64. | 64. 64.4 
Price charged for power, per unit . 2 4d. 34d. | 5d. 54. 
Price charged for for public lighting... x —- | . е — 24d. — 

CHELSEA (LONDON) - RkwAnks—« To extent of sübweribed share capit; d. 5 These items db | J CENTRAL KENSINGTON (LO! DON ),— REMARKS —a In- 

not include айу fraction of £10,238 р aid for works, machinery aud mains of the Cadogan Company · eludes £7,000 for patents and patent rights. b Includes £79 for 
and included under ‘‘ miscellaneous." c Over-expe nded. d Includes £294 to insurance and £53 to | auditing and £150 to insurance. c AUer writing £1,391 off pre- 
auditing. e Paid out of balance of premiums on new issue of Ordinary shares. / Includes directors’ liminary expenses account. d Subjec 't to discounts ; see notes. 
remuneration, £1,000. g Includes £53 to auditing, £24 law expenses and £246 to insurance. A In- e For the two ares erected and six iu progress of erecti: on no charge 
cludes C198 sundry custs. is made for erection or for the supply of energy for 12 months, 
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SECONDARY BATTERIES.—By Е. J. Wans. Fully illustrated. The 
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CARBONS FOR ALL 5 PURPOSES,—By Franom Јинг, A work 
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carbons for all electrical 
and 5 manufacture on the Continent 
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subject, 
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RAPID TRANSIT. 


A problem which the Americans have long since faced, and 
in their own fashion have solved, is now being recognised in 
our own country, viz., the problem of what in America is 
termed ‘rapid transit — the systematic transportation of 
large crowds of passengers between city and suburbs, or 
between adjacent cities. There is observable a marked 
difference in the manner of attacking this problem in 
different countries, a difference partly arising from diver- 
gences in social and even engineering requirements, and 
partly having its cause in the peculiarities of national 
character. In America the problem has been solved in a 
systematic manner, the growth of large cities being attended 
by the prompt provision of adequately organised methods of 
transportation. This is seen in the way electric tramways, 
light interurban railways, and overhead railways in cities, 
have been developed and engineered. We refer not merely to 
the abundant existence of these facilities, as contrasted with 
their paucity in the United Kingdom ; the evidence of a careful 
study of the problem is shown as much in the peculiarities of 
their engineering design as in the amount of their mileage. To 
make our meaning clear, le5 us sketch the main developments 
of English transportation and contrast these with the 
characteristics exhibited in American practice. We may 
preface our remarks by saying it 1з in no way our purpose to 
extol American electric traction at the expense of English 
electric traction ; for in the comparatively few places where 
electric traction has been adopted in this country it compares 
most favourably with American practice. This, however, is 
by the way. 

In England, it can scarcely be said that the development 
of transportation facilities has kept pace with the growth of 
crowded centres of population. Except for its main railway 
system, which stands facile princeps among the railway 
systems of the world, the United Kingdom, considered as a 
whole, is barely half civilised in the matter of transportation. 
The invariable amazement of the American on his first visit to 
this country is no affectation ; it is equalled by the a3tonish- 
ment of the Briton at the converse state of affairs when he 
visits America. As regards street traffic, our British arrange- 
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‘ments lack two qualities essential to the provision of good 
‘‘ rapid transit," viz., organisation and the means of attain- 
ing a high speed quickly. The omnibus necessarily implies 
disorganisation ; while, wherever the horse is the source of 


power, neither rapid acceleration nor high speed is possible. 
Satisfactory organisation implies a frequent and a scheduled. 


service of vehicles between pre-arranged stopping places; 
rapid transit implies the provision of mechanical motive 
power capable of producing a high-speed between stopping 
places not widely separated from one another. And, if 
all these requirements are lamentably absent from our 
usual omnibus and tramway systems, so are they far 
from being conspicuous in our heavier methods of trans- 
portation. Whether on the suburban railways or as exhibited 
on the underground railways of London, the ordinary 
steam railway train is but badly adapted to the require- 
ments of rapid transit of the kind we are considering. The 
enormous mass to be set in motion by the locomotive renders 
it well nigh impossible, and always costly, to provide sufficient 
power to produce rapid acceleration. Consequently, on these 
railways the choice of necessity lies between infrequent stop- 
pages and a low mean speed. In either case the service does 
not satisfy the requirements of the problem. What is needed 
everywhere, whether in the streets and roadways, or on the 
suburban and city railways—whether elevated or underground 
is not relevant to the question—is a frequent service of 
vehicles, each attaining a high velocity between a series of 
stopping places situated much nearer together than is usual 
on English suburban railways, or even on the Inner Circle. 
This is attainable, in our opinion, neither by vehicles that 
are not run on rails, nor by any species of mechanically-pro- 
pelled vehicle the source of energy for which is contained in 
the vehicle itself. In other words, the only solution practic- 
able, in the present state of engineering, is a system of cars 
continuously supplied with power from outside; for only in 
vehicles of this description does it seem possible to obtain that 
high ratio between the available power and the mass to be 
moved which the problem necessitates. Speaking of accelera- 
tion, by the way, we are not aware that any experiments have 
been made with a view to determine definitely the amount of 
acceleration which the human organism will safely or even 
comfortably stand. The precise circumstances, of course, would 
naturally affect the limiting value; but whatis wanted in the 
present instance is the figure for the safe acceleration of an 
individual in a train or tramcar. This figure is much higher 
than ordinary traction practice, or even than ordinary brako 
practice. Emergency brake practice occasionally reveals what 
the human subject will patiently submit to. Thata man can 
stand an acceleration equal to gravity is shown by the fact that 
mere falling does not injure him; it is abruptly ceasing 
to fall that does the mischief. In mining practice the cage is 
not infrequently allowed to fall freely down a considerable part 
of the shaft. But gravity does not act on a falling man 
merely as а whole mass; it acts simultaneously and pro- 
portionally on every atom of his composition. Railway 
acceleration acts differently; it starts the man’s legs and 
the exterior part of his body first, leaving his internal economy 
to catch up afterwards. Hence the serious strain on the 
internal tissues produced by this form of acceleration when 
rapid, and the liability to severe—even fatal—injury if the 
acceleration be extremely large. Exact data, however, appear 
tobe wanting. By acceleration, of course, is not meant only 
ап increase in speed; our remarks apply equally also to a 
decrease in speed, or to a change of direction on а curve. 
Coming to the main point, it is evident that electric traction 
provides the only method of satisfactorily solving the problem 


‘scientific progress to industrial problems. 


‚һе exchanged this 


799 


of rapid transit in and between adjacent cities. Тһе precise 
conditions under which it has done so in America are discussed 
in the Paper on “Electric Traction and its Application to 
Suburban and Metropolitan Railways," read by Mr. Pair 
Dawson before the Society of Arts on the 22nd inst., the 
concluding portions of which we reprint this week. Inasmuch 
as the essence of the problem lies in high acceleration and а 
frequent service of vehicles, it is open to doubt whether, in 
the electric railways now being constructed in London, the 
train unit is not somewhat too heavy; also, whether the 
motor-car principle is not, on these very grounds, preferable 
to the locomotive-and-train principle. At any rate, one advan- 
tage of the motor-car principle is its greater flexibility, as it 
allows of either long or short trains or separate cars being 
run, at longer or shorter intervals, to suit the requirements of 
the hour—a very usefal reserve of traffic management in 
times of emergency. The motor-car principle has proved 
successful on 90 miles of elevated electric railway at Chicago, 
and on the Liverpool Overhead Railway in this country. On 
the other hand, the City and South London Railway system, 
we believe, has not proved so successful, though the causes 
appear to be not sufficiently general to condemn the loco- 
motive system. Doubtless, after the various underground 
electric railways that are being constructed under London 
have been running for a year or two, sufficiently reliable data 
will be forthcoming for a better and more certain judgment 
as to the relative merits of these two methods of electric 
railway traction. | | 


OBITUARY. 


— 
GUSTAV HEINRICH WIEDEMANN. 


Germany has lost one of its hardest workers in the realms 
of pure physics by the death of Prof. G. Н. Wiedemann. He 
was one of those who pursued the study of science in the true 
spirit of an investigator, out of pure love of his self-imposed 
tasks, leaving to others the work of applying the results of 
To our readers, 
Wiedemann will best be known as editor of the Annalen der 
Physik und Chemie, more commonly known, since 1887, as 
Wiedemann's Annalen, and before that, when it was published 
by Gren, Gilbert and Poggendorf, as Poggendorf's Annalen, 
This journal has always been the principal orgau by means of 
which the research work of German scientists has been pub- 
lished to the world, ranking on an equal footing with the 
official publications of the Royal Society in this country and 
of the Académie des Sciences in France. | 

Gustav Heinrich Wiedemann was born in Berlin on Oct. 2, 
1826, and was the son of a wholesale merchant. He was 
educated at the Berlin Gymnasium which was then under the 
direction of Prof. August, and at the age of eighteen he became 
a student of the Berlin University. Here he had the good 
fortune to be admitted to the private laboratory of Magnus, 
and it was under the guidance of this expert experimentalist 
that he completed his chemical researches respecting biuret, 
a derivative of urea. In 1847 he took his degree of Dr. Phil, 
and two years later he published an account of his first 
electrical researches—into the conducting power of crystals. 
Other valuable work followed, on the magnetic rotation of 
the plane of polarisation, on electrical endosmose, and on the 
coincidence of the conductibility of metals for heat and elec- 
tricity, the last having been in conjunction with W. Franz. 
Soon after his marriage with the eldest ‘daughter of the 
celebrated chemist, Eilhard Mitscherlich, he was appointed (in 
1854) toa professorship at the University of Basle, and thence 
he moved in 1868 to the technical high school at Brunswick, 
and in 1866 to Karlsruhe. It was in 1871 that he came to the 


University of Leipsic where he remained until his death. He 


was first appointed profesor of physical chemistry, but in 1887 
professorial chair for the professorship of 
physics. | 
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‘Among Prof. Wiedemann’s researches are those, com- 
menced in 1859 and continued until comparatively recently, 
on the relations existing between the magnetic and mechanical 
properties of bodies. Other researches he has published were 
on the relations between the chemical combinations and 
magnet io properties of bodies, on electric discharges, and on a 
determination of the ohm. In 1868 appeared a work by him 
on galvanism and electromagnetism, in 1871 a second edition 
of this in three volumes was published and in 1885 the third 
edition enlarged to five volumes, and with the altered title, 
"Die Lehre der Elektricität.“ The latter, besides being a 
complete theoretical treatment of the subject, contained many 
new and valuable suggestions. It may also be mentioned 
78 Prof. Wiedemann was a foreign member of the Royal 

ociety. | 

The death of Gustav Wiedemann will be deplored by 
scientists of all countries. - 


REVIEWS. 
Distribution de l'Energie par Courants Polyphases. Par J. Roper. 
(Paris: Gauthier-Villars.) 1898. | 

This is a work of some 850 pages; yet, in spite of the fact 
that many of these are covered with a majestic array of 
mathematical symbols, we can confidently assert that the 
interest of tho reader need not flag from first to last, so ably 
and attractiyely are the subjects of the various chapters dealt 
with. The mathematical portions—though from the neces- 
sities of the case of a somewhat intricate nature—are clear 
and, as a rule, easily followed; consequently, even should 
time not permit of their careful study step by step, the mean- 
ing of the results obtained can be readily understood. Further, 
and what is of much greater importance, the results when 
underatood will generally be found to be of real practical 
interest. In short, the author is one who has had practical 
experience of polyphase plant, and hence is able to gauge the 
relative importance of the many considerations involved in its 
desigh and working. But too often in technical treatises the 
writers are led ind by their algebra, and after pages of 
juggling with all the. letters of the Greek and English 
alphabets give us nothing of the slightest real value as a 
reward for our mental anguish in following their necromancy. 

The descriptive and explanatory portions of the book are 
skilfully interwoven with the more theoretical; and, as we 
have said, the result is eminently readable. There are seven 
chapters in all in the work—the first dealing with the 
history and fundamental principles of the subject, the suc- 
ceeding four with the generator, the line, the trans- 
former and the motor respectively, the sixth (a very short 
and, as we think, incomplete one) with meters for poly- 
phase circuits; and, finally, there is a seventh devoted to 
an interesting decription of the chief polyphase installa- 
tions yet designed and constructed. It is throughout assumed 
that the principles of ordinary alternate current working 
have been previously grasped by the reader, which renders the 
work at once compact and of moderate bulk. Yet we confess 
that 16 seems to us that the laudable desire to keep the treatise 
within modest limits as regards size has frequently been over- 
‚ done, with the result of incompleteness in many places. For 
instance, in the chapter on motors, the very important ques- 
tion of the reaction of the rotor or armature current upon 
the magnitude and distribution of the field has received but 
scant consideration; and, again, in the same chapter, it is 
scarcely sufficient to merely note that there is such a pheno- 
menon as magnetic leakage, whereby a certain portion of the 
field generated in the stator fails to pass through the rotor, 
and that this increases with the length of the air-gap and 
with the load. Considering that the leakage, as M. Rodet 
himself tells us, amounts to no less than from 10 to 15 per 
cent. of the total field at full load, we ought at least to be 
informed of the laws according to which it varies, and of how 
it can best be guarded against. Во also more might profitably 
be said concerning the leakage of transformers and its effect 
on the drop of volts, and in the chapter on meters, some 


mention ought to be made of wattmeters and the methods of 
measuring the power of polyphase circuits, as wellas of the.— 
perhaps less important—watt-hour or energy meters which 
are described. Likewise, in many passages, it is a pity 
that more exact practical details are not given, particularly 
as the author seems to have had considerable experience with 
the different types of machine he treats of. To take, at ran- 
dom, an example of this insufficiency, on p. 257, it is annoying 
to be told that regard must be had for the cooling surface 
available for the dissipation of the heat generated in the 
stator. We are aware of that already. What we do want to 
know is what area of cooling surface per watt wasted has 
actually been found necessary in practice for a given rise of 
temperature in one or more types of motor. And such 
instances might be multiplied. Possibly the author would reply 
that had he in all cases dealt fully with the matter in hand 
the work would have become unweildy ; yet in the preface he 
states that he is writing for the good, among others, of those 
actually employed in the construction of polyphase plant ; 
and it 18 just such detailed information that the latter require. 
So also, both from the practical and the theoretical point of 
view, we think that the question of resonance in polyphase 
circuits should have been at least briefly dealt with, as with 
underground maius, where capacity plays a fairly important 
part, it might under certain conditions happen that a 
dangerously high voltage would be generated. Yet such 
faults ure common to most technical works, the majority of 
which possess but a fraction of the merit of the one before us; 
and it is pleasanter to dwell on the latter’s many excellencies. 

In the discussion of the line, the effects on the voltage 
produced by varying the loads on the different circuits of 
diphase and triphase systems, and the advantage of the star 
formation with triphase currents provided a fourth wire is 
employed connecting the centres of the stars, are carefully 
gone into; while, in the chapter on transformation, the rationale 
of the Scott system of obtaining a triphase current from a 
diphase, or a diphase or two simple alternating currents from 
а triphase, as well as of the various form: of rotary convertor, 
is considered. In the description of tho most important 
installations given at the end of the work the fact which 
strikes us most is that, with the single exception of the 
Dublin line, no British plant is mentioned. Thus once more 
the humiliating fact that we are lamentably behind our 
American and continental rivals in this branch of electrical 
industry is borne in upon us; and yet not only is there a 
great field for polyphase transmission on a large scale from 
suitable centres in England itself, but (and this is of greater 
immediate importance) there is much work for the colonies 
and abroad now passing, or about to pass, into the hands of 
others, which our manufacturers might secure for this country 
would they but rouse themselves into taking more than mere 
dilettante interest in the subject. 


Industrial Electricity. Translated and adapted from the French of 
HENRY DB GRaFFIGNY, and edited by А. G. ELLIOTT, B.Sc. (London: 
Whittaker and Co. 1898.) 

This book is the first of a series of volumes upon electro- 
mechanics. The present work is said to be introductory to 
the rest of the series, and while it can hardly be described as 
elementary, its 149 pages are by no means limited to the 
broad principles of the law, measurement and application of 
electricity, but an attempt is made even to discuss details of 
practical management of plant. Of the twelve chapters tha 
first four of the book deal with the nature, the principles and 
the measurement of electricity, while the eight last are devoted 
to its generation and applications. The best written chapter 
is certainly the first, on the ‘‘ Nature of Electricity.” It forms 
a short, but more than usually lucid essay on the subject of 
its title. There are a few references which appear to be 
slips; thus, on page 45, we read about the Bellie’’ meter, 
when probably the Brillié meter is meant, and (on page 50) 
Callaud is spelt ** Calland." The treatment of the subject of 
units in the second chapter is, on the whole, clear but rather 
loosely worded ; thus, we read that ‘electricity is to-day an 
exact science governed by laws founded on a sound mechanical 
basis. These laws were formulated by a congress of electri- 
tricians,” and, further on, These three (the fundamental) 
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units form what is known as the C.G.S. system. Induction = (a,cos2zt/T+...... ) (b, cos 20 + . ) + (a; cos 2r/T 
Chapter VI. (on accumulators) is useful, but the next, on | (¢—T/n)+.....:} bi cos 27 (0 —1/n) 4 ...... . 


„ Dynamo Electric Machinery“ is comparatively curtailed as 
a single volume of the series is to be devoted to this subject. 
There is a fairly obvious mistake on page 100 in the description 
of parallel and series methods of distribution. 


The Electro-Platers Handbook. By G. E. Bonney. Third Edition. 
(London: Whittaker and ©o. 1898.) 

The chief feature of this—the latest—edition of a deservedly 
popular work on electro-plating is the revision of the chapter 
dealing with dynamos for low-pressure electro-plating currents. 
In this chapter the older machines have been replaced by more 
recent types. There is also a useful addition to Chapter VIII. 
dealing with the electro-plating of bicycle and such like 
fittings, the information on this head now being embodied in 
two sub-sections dealing respectively with ‘‘ Nickel. Plating 
Cycle Fittings and“ Nickelling Small Articles.” 


THE INDUCTION MOTOR.* 
BY ERNEST WILSON, 
(Continued from page 731 ), 


Before going further, it might be useful to examine the conditions 
of à pure rotating magnetic field produced by two or three-phase 
currents. Let a coil be wound so that the induction for current x 
may be 2 (b, cos 270 -- b, cos 60 4- ...... ) and let a series of such 
coils be wound, n to the period of Ө, with equal currents but later 
in period. In Fig. 3, Ө would be represented by the surface bet ween 
0 and 8. 

х= а; cos 27t/T +a, cos 6rt/T + 


Work out a simple case first two-phase. Induction in coil= 
хсов 270. In next coil = cos 2 (0 - 1/4). Currents are à cos 2 
t/T and a cos 2 (t/T — 1/4). 

Induction is =a {сов 270 cos 2 T + cos 27(0 — 1/4) cos 27(t/T — 
1/4)} =a { cos 270 cos 2mt/ T -- sin 270 sin 2rt/T} =a cos 2z(0 — t/T). 

Taking the simple case of three-phase currents we have—Induc- 
tion in coil=x cos 270 ; in next coil=x cos 27 (0-1/6); in next 
x cos 2m(0 —1/3). Currents are a cos 27t/T and a cos 2z(t/T — 1/6) 
and a cos 27(t/T — 1/3). 

Induction = а {сов 27t/T cos 270 + cos 27(t/T - 1/6) cos 2z(0 — 1/6) 

+ соз 2(t/T —1/3)cos 27,0 — 1/3)] =3/24 cos 2r(t/T - Ө). 


In this manner any number of phases may be treated. Now con- 
sider a two-phase with the higher periodic terms :— 


Induction — —2(a, cos 270 +a, cos 676+ 
In next ui cos2z(0 - 1/4)--a,cos6z(0 —1/4)--. . . . . 
In first coil = bi cos 2rt/T +b, cos вт. /T--. . .. 

In next coil х = 0, cos2z(!/T — 1/4) +5, cos 6r(t/T - 1/4) +... . 


Induction = (bi cos 2rt/T +b, cos 6rt/[+. . . .) (a, cos 270+ 
соз 670+ . . . .) rib, sin 27t/T—b, sin 6rt/T+ . . . ) (ai Bin 27 
-a sin 670+ . . . .)—a, b, cos 2z(t/T—0) +a, b, cos 6z(t/T — 0) 
+.... +436, cos 2m(t/T--38)--a, 0, сов 2r (34/7+0)+ . . . . 

If any one of az, b,, &c., аге not zero, the result will give terms 
travelling round with different speeds. It is essential to have a 
simple harmonic current and a simple harmonic field. In this 
motor a nearer approximation to a pure rotating field might be 
attained by allowing the coils A and B to overlap. It is evident 
that, with magnetising coils placed as they are in this motor, a 
pure rotating field cannot be produced with two-phase currents. 

We пот {о the two-phase current experiments. Each of the 
coils A B was supplied with alternate currents differing in phase by ` 


Next coil «=a, cos 2xt/T (t — T/n)-4- ...... a quarter period. The results are given in Tables III. and IV. 
«ула TE Table III. 
( — — 
| „Coil 2-3. Сой 3-4. |  Col45.. | con5-. 58 8 88 
Angle dl, | 2 — — — Sd 25 
in 25 ы DEC ы 598 A t^ d ni | шайс- | Induc- Induc- Induc- 3892 305 
60ths | '' - in 106 amperes zin ^| ín 108 | tion tion tion tion | 306 | SMe 
hei „ш | C d. B ‘Its, C. G. S. Velis.| in 10° | Volts. | in 105 | Volte. | in 105 | Volts. | in 10 | 227 8 28 
period. vow | units. д 70:8 units. C. d. S. C. G. S C. G. S. C. G. 8. 28 |24 
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— ... . CN oec OR ЫН PRR Aas 3: С-НЫ | | | AAS 
0 |+ 662—0855 |-0245 | - 945|- 0742|- 0247 | - 0217 | - 0105 |--0:0724| – 0:120 | +0449 |- 0:054 +0362 +0-0411) - 0:239 | – 0:028 
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16 PDA .. [40280] .. .. |[-0187| .. 40076 | .. 00012. |-0113| .. |-0-091 |-0129 |-0:282 
18 | -151|-0:589 --0:328 | – 2:27|--0:958 |- 0-181 |- 0-323 |--0099 |- 0:449 |- 0027 - 0:275 | - 0:098 |-- 0:043, — 9:0955) - 00673. – 0'265 
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28 |... |. |£0995| | s [40197 |1... 4017 .. 40s „ 70024 |- 0623 +0°194 | - 00299 
Table IV. 
0 00 |-0:919 |- 0315 | -609 | -0:878| 0216 |--0:0287| 0-101 |--0-100 | — 0:0964 +0-416 | - 00097. + 0:115| +0-0206| – 0:167 | +0-0351 
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S | fact a [50008 a. e |-0955| „ |-0072| .. |-0:0776 - 0-0982. - 0°0105| – (263 | - 0-109 
9 |-495 -126 с. |[-370 400 1 % .. |-0287] .. |-0344/ „ [40387 10110 ... * d 
e , 00515) „„ ... |-0828 |... |- 0-06 „. 00560 . |-0191 | .. 0017 0254 |-0135 
12 |-616 117 +0104 | –159 |+0°418 05310 |- 0:344 |-0:04 |- 0830 - 0:0358 4-0°186 | - 0:137 7 0˙100 — 0:025 | - 0:236 | - 0:156 
К ы 40173 a. %%% „„ [-0:0188| . |-0017 | |-0145 | . |- 00297 - 0:210 | - 0178 
15 | -662 |-107 .. |- 038--0914| ... |-0330| .. |-0272 ＋0˙C 28777 .. |40199| .. " Жр 
Же}. ОАТ a Kay. q[e0819 | у. ВОО (1 . |-0146! .. |-0:0276|-0:182 |- 0185 
18 | -654 |-0:879 |+0:296 | + 718 +114 |-0:153 -0344 |+0:0212| - 0-558 | +0-0194, – 0:199 | - 0-141 | +0-043) – 0:0418 - 0'142 |- 0-185 
20 xs ec 40.2 .. 0.0862 . 40.0424 ... |40:0406 ... |-0131| .. |-0:043 |-0:0909| - 0176 
21 |—560|-0518| ... ]|-4306 4100 | „ 03538 |-0287| .. 02444 0 ic^ e v 
mU ies es [+0373] .. | .. |-00242  .. 40:642  .. 1400576 ... |-0116| ... |-0:0424|-—0:0364 - 0:165 
23 | —39°7 -0:0611--0:387 | +507 +106 +0010 -0'244 |--00824| - 0'229 |-- 00727 - 0401 |- 00945 — 0057 -- 0:040 |-- 00206 – 0-144 
9 „ [+0379] .. | „ 0103) ... 1400945 ... 40-084 .. 0,0678 | - 00853, + 0-0764| – 0-113 
27 | -197 |+0-40 e | +605 |+096 | ... |-0086| .. |-O100/}~ .. |-o501| «=. |-0199 .. » id 
28 es |o 40855 . [+0161| . |+0100] .. (400905  .. |- 0037 |- 00278 40126 |- 0:074 
Paper read before the Institution of Electrical Engineers, March 9th. 
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Table III. refers to the motor when its armature is working on 
open circuit, The frequency is 535, and “mean? E, and E, 65 
volts. Table IV. refers to the motor when its armature has an 
extra resistance in each circuit of 0:15 ohm. The frequency is 55, 


and \/mean? E, and Е, 60 volts. The curves have been integrated, 
and Fig. 7 shows the important result. The abscissse represents 
time in 60ths of a period, the ordinates total induction respecting 
the surface 2, 3, 4, 5 and 6 in Fig. 3. | 

Referring to Fig. 3, in which the areas or total inductions 
due to the two phases are sine functions of time and displaced 
nearly 90deg., we see that if we combine the two-phase curves 
Nos. I. and II. at different points along II, the result is the curve 
No. III. The curves Nos. I. and II. have areas per half period 
(0/2), which, when added together, equal ,/2 of the maximum area 


of either curve, and the resultant, therefore, represents the 


maximum induction density experienced, which occurs at positions 
1, 3, 5, 7, &c. The induction density over other portions of the 
surface will be less ; curve No. IV. has maximum area and shows 


maximum density at 2, 4, 6, 8, &. In Fig. 7 the curve No. I. is 


the curve 45 in Table III.; curve No. 2 is the sum of the 


inductions given by coils (2—3), (3 - 4), (4 — 5), (5 — 6), Table III. 


when the motor armature is on open circuit. When loaded 
by inserting 0°15 ohm in each armature circuit, the curves Nos, 3 
and 4, Fig. 7, represent the same combinations. We see that the 
curves Nos. 1 and 3 have the same amplitude and are nearly in 
phase. This will be seen to have importance in a subsequent part 
of this Paper. | 
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Induction in 106 C. G. S. Units. 


Taking the figures as given by the curves in Fig. 7 at the maxi- 
mum value, and correcting Nos. 1 and 3 for 0:83, the differenoes 
between Nos. 1 and 2 on open circuit and Nos. З and 4 on closed 
circuit amount to 23 and 35 per cent. of the greater ordinate in 
each case. Table III. shows that on open circuit the maxima for 
the coils (2—3), (3—4), (4-5), (5—6) are 0:130, 0:193, 0:135, and 
0:096 in 106 C.G.S. units. Table IV. shows that when loaded these 
maxima are 0:107, 0:102, 0:146, and 0 043 ; coil (5 — 6) suffering 
the greatest diminution. On open circuit the phase differences 
with regard to maximum induction are 48deg. for coils (3-4), 
(4 – 5), and 30deg. for coils (2 — 3), (5 - 6) as against 45deg. with a 
pu. rotating field. On load these phase-differences are 72deg. and 
72deg. 

(То be continued.) 


THE CROWDUS STORAGE BATTERY. 


A year ago" we described the method of manufacture of the 
Crowdus storage battery, a cell of American origin. The battery 
is now being made in this country, a small factory, which we have 
had the opportunity to inspect, having been equipped by the 
Crowdus Accumulator Syndicate (Limited), under the direction of 
Mr. W. A. Crowdus, the inventor, who is now in London. Since 
our description Jast year the battery has been modified to some 
extent, the principal alteration being the abandonment of aluminium 
as the material for the negative plate. The principle underlying 
the mode of construction is that the lead grid which holds the 
active material is made extremely light, there being no advantage 
in increasing its weight and strength sufficiently to outlive the 
active portion of the plate. The thickness of lead has, after 
prolonged experiment, been chosen at 0°037in. Sheet lead of 
this thickness and of the proper width is passed through an 
automatic press, driven by an electric motor, and the series of 


* The Electrician, Vol. XL, p. 682. 


elongated perforation seen in Fig. 1 are cut in it, the strips of 
material left between the perforations being bent to alternate sides 
of the plate. This is clearly shown in Fig. 1. The plate is then 
passed through the cutting machine and cut off to the proper length, 
after which it is pickled in caustic soda and washed in sulphuric 
acid previous to being pasted. 

The plate in this form is quite light and flimsy, the lead being 
very thin as already mentioned, and the perforations having dimin- 
ished the weight of the plate by about 50 per cent. When lifted 
it is not even strong enough to carry its own weight without bending 
over. The reason for this has been stated above ; the weight of the 
paste it contains afterwards is twice that of the lead foundation 


ТШ 


Fic. 1.— Plate before Pasting. 


itself. N ext, the plates are placed in turn ona rough balance, and the 
lighter ones chosen for negatives and the heavier for positives ; 


the lightest of all being set aside for the outside positive and 
negative plates. We say outside positive and negative plates, as 
an even number, and not an odd number, of plates is employed. 
The paste—a red lead mixture—is then put in by hand with the 
help of a rubber spatula, and the plate then presents the appearance 
shown in Fig. 2. The same paste is used both for positive aud 
negative plates. After a sojourn in the drying room the plates 

a hand-worked machine, which folds up an edge for soldering, 
and they are then burned together. A thick lug of lead-antimony 
alloy is used at the top and a solid bridge-piece at bottom, as shown 
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in Fig. 3, so as to ensure an equal current-density on all parts of 
the plate. The terminals are made of a sufficiently hard alloy, 
claimed to be absolutely acid - proof. | 

The next process is that of forming. This is done in heavy lead 
dummies, the plates being kept lin. from the surface of the dummy 
plates by ebonite separators. By chemical and electro-chemical 
processes the positive plate is converted into spongy lead, and then 
by a modification of the ordinary forming process into peroxide, 
The forming of the negative plate is by the first part of the process 
used for the positive. This method of forming was alluded to in 
greater detail in the description referred to above. The formed 
negative plates are kept in water until the cell is assembled for 


¢ sending out, 
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In assembling the cell, each plate is first wrapped with sheets of 
cellulose obtained from wood pulp, resembling stiff paper. In 
addition, a perforated sheet of a pulpy insulating material, resem- 
bling bad cardboard or over-thick soft blotting paper, is placed 
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Ета. 3. — Plates ready for Forming. 
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between the plates. This absorbs most of the liquid in the cell, and 
in doing so swells, and thus acts as an efficient separator between 
the plates The boxes are of ebonite with bars at the bottom to 
keep the plates clear of any material that may have fallen down, 
and with tightly fitting covers sealed with rubber solution. 
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ELECTRIC LIGHTING SCHEMES FOR THE CITY OF 


LONDON. - 


Sir Courtenay Boyle, K.C.B., opened a Board of Trade inquiry on Mon- 
day, at the Guildhall, London, on the applications by the Charing Cross 
and Strand Electricity Supply Corporation (Limited), the Metropolitan 
Eiectric Supply Co. (Limited), and the Smithfield Markets Electric Supply 
Co. (Limited), respectively, for Provisional Orders to supply electricity for 
public and private purposes within the City of London district. 

The following counsel appeared : For the Charing Cross Company, Mr. 
Shiress Will, Q.C., and the Hon. Sydney Holland ; for the Metropolitan 
Company, Mr. Pope, Q.C., Mr. Fitzgerald, Q.C., and Mr. Moon ; for the 
Smithfield Company, Mr. Balfour Browne, Q.C., and Lord Hugh Cecil ; 
and for the City of London Company, Mr. Cripps, Q.C., Mr. Freeman, 
Q.C., and Mr. Roskill. Mr. A. J. Walter represented the City Corporation. 


I.—The Smithfield Company's Case. 

Mr. BALFOUR BROWNE, in opening for this case, said they had 
struck out of their application power to supply in St. Luke's and Holborn 
district, as the local authorities there had refused consent. They had now 
decided to ask the Board of Trade to sanction & Provisional Order for 
supplying the City of London, and to dispense with the consent of the 
Corporation, because there were special circumstances which justified them 
in doing so. The present City of London Company was incorporated in 
1891, under three Provisional Ordera, which were afterwards amalgamated 
into one. This Company claimed tothave the exclusive right of supply for 
21 yeara, granted them by the Commissioners of Sewers, but he contended 
that the Commissioners had no power to make such a grant, as the idea of 
Parliament, in the clause in their Act, was to give the Board of Trade 
power to sanction two companies in one area. This had been done in 
the case of the Marylebone Vestry and the Metropolitan Company. 
The proposed competition had reference to two different sorts of lighting. 
The Company he represented would give a continuous current supply, 
which was of real advantage for private lighting. That system was much 
better than the alternating system of supply by the City Company, 
which he was instructed had now gone to America for machinery for 
providing а continuous current supply. Without competition the price 
of lighting in the City would necessarily be high. The capital of the City 
Company was £1,200,000, and it had succeeded very well under the shelter 
of its кошо He was not going to make complaints, but he tonk the 
line that the Board of Trade would cometo the conclusion that com- 
petition was a good thing. The Smithfield Company was incorporated in 
1897, with a capital of £100,000 and £50,000 four per cent. debentures. 
The primary object of the Company was to supply light te the Corporation 
markets under a concession from the Corporation. The business of the 
Smithfield Company had been carried on without a Provisional Order, but 
they were prepared to place themselves under the Board of Trade, having, 
in fact, all along carried on their business on those lines. The Company was 
already in the City, and there were strong objections to big companies cover- 
ing large areas because they put their generating stations outside the districts, 
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Fic. 4.—Charge and Discharge Curve of 100-ampere-hour Cell. 


The following dimensions and data are of interest. 
to the 100-ampere-hour 12-plate cell :— 

. Dimensions of box : 

Total weight 


They refer 


кый алаи ЫЫ: Shin. x Jg in. x Bhin. 
14lbs. 


Height over all .............................. ee... Ofin. 
Active surface of each plate . бно. x Afin. 
Internal resistance . 0:008ohms. 
Available capacity at 10 amperes 100 ampere hours. 
" » 15 „. 90 " 
| » 9 20 79 85 77 
Results of tests on a 100-ampere-hour cell 4 hour charge and 44 hour 
discharge. 


Watt-hour efficiency 51'9 per cent. 
Ampere-hour efficiency ... 76:9 „„ 
Current density 0:064 ampere hours per square inch 
Ampere hours per lb. ...... 5:98 

N Watt-hours per lb. ......... 11:0 


Fig. 4 is a typical charge and discharge curve of one of these 
cells. It will be noticed that 50 per cent. of the discharge is at 
over 2 volts. Weshould mention that the Crowdus cell is designed 
easentially for traction and not for central station work. 


and so evaded the obligations they were under to sell the whole of their 
plant and generating stations to the localauthority. TheSmithfield Company 
would have a site inside the City, while the Metropolitan Company had 
their station at Willesden. He also referred to the Charing Cross and 
Strand Co., which even now was competing with the Metropolitan Com- 
pany. The threat of competition had already led the City of London Co. 
to reduce their charges, and he urged finally that of [the three companies 
his was in the best position to compete with the existing company. 

Mr. V. B. D. COOPER, consulting engineer to the Smithfield Compauy, 
stated that the Company at present supplied electric light for the avenues 


| of Smithfield Market free of charge to the Corforation. Their system was 


the continuous current, which was the best system where power waa 
required. There was a large opening for that system in the City, and a 
large demand would arise if the Provisional Order they asked for was 
granted. The Company was in a position to commence operations at an 
early date. The-City of London Company had, up to the time of these 
applications, been charging 7d. per unit, and had now reduced it to 6d. 
That Company's system, except for the street lamps, was alternating 
current. There were 90 insurances offices who had signed the petition in 
the Smithfield.Company's favour. They had sufficient land to make a large 
extension of their premises in Charterhouse-street, and could begin supply 
as soon аз their mains were laid, while the other companies would have a 
great deal of work to do. They had offered, to supply at 5d. per unit for 
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light as a maximum, with discounts, and for power at 22d. per unit. This 
was with a view of having their plant in operation all day, and to induce 
printing works to take current for power, which they supplied at present 
at 24d. per unit for power purposes. They could pass by the railway line to 
Blackfriars. To supply the City the Company would require an additional 
acre of land for a generating station to increase their supply by 15,000 н.р. 
The Corporation were not the lighting authorities of the City when the 
contract with their Company was drawn up. The Commissioners of 
Sewers held that position. He was not aware that the Corporation had 
refused to recognise the Smithfield Company, the contract being with two 
gentlemen who were the only persons recognised by the Corporation. 
They were liable to Le removed at six months’ notice. The site adjoining 
their premises was originally reserved for cold storage. His Company had 
not yet paid a dividend. The City of London Company had made a 
suggestion to compete with them at Smithfield. 

Mr. SCHENCK, one of the Directors of the Smithfield Company, said 
they would require additional plant and capital to enable them to supply 
the City. There would be no difficulty in raising the necessary capital. 
Their present capital was about £110,000, and the capital was subscribed by 
the public twice over at par. 


IL —The Charing Cross and Strand Corporation's Case. 


Mr. SHIRESS WILL opened the case for the Charing Cross Company. 
That company, he said, had a capital of £150,000 in debentures, £100,000 
4X per cent. preference shares; and £250,000 in 5 per cent. ordinary 
shares. They had issued £70,000 debentures at 5 per cent., and they had 
borrowed on the rest £80,000 at 4 per cent. The preference shares, first 
issue, were subscribed four times over, and the second issue at a premium 
of 20 per cent., and £150,000 ordinary shares had been subscribed. They 
had 104 miles of mains, and among their consumers were several Govern- 
ment offices, all the large hotels within their area, and 20 theatres. If 
they had not done their duty there would have been plenty of evidence 
against them. "Their petition was signed by upwards of 5,000 peraons, 
including a large number of newspapers and printers, and the great bulk 
of the trading community. The petition maintained that a monopoly was 
adverse to the interests of the public. In one portion of St. Martin's there 
were three electric lighting companies, but he was not afraid of competi- 
tion. There was an enormous demand for electric lighting in the City, 
and there was room for more than one company. Their average price for 
current was 4'564., as against 6:22d. of the City of London Company. All 
they asked for was the power to compete. 

Mr. E. WILMOT SEALE (secretary of the Chariog Cross Company) 
said their financial position was one of the best in London. They supplied 
the London County Council, nearly all the hotels in Northumberland- 
avenue, 25 theatres and other important places, also a number of leading 
newspapers and others with motor supply at low tension. Their pressure 
was the most even in London, and the less pressure over the proper 
pres:ure of 100 volts produced an even and less costly light to the 
consumers. They went to the Corporation in 1897. It had been 
suggested that they should purchase the City Company for £3,000,000, 
and that led to a correspondence which, however, came to nothing. They 
were prepared to supply the City customers at from 5d. to 4d. per unit. 
and motive power at dd. to 2d. The Metropolitan Company were purchas- 
ing current from other companies, and he submitted that that was contrary 
to their Order. 'That company's nearest station was in Sardinia-street, 
which had been scheduled by the London County Council At present 
they had a station at Lambeth and two others in contemplation. .The 
Charing Cross Co. purchased the plant from Messrs. Gatti for £70,000. 
The Company had the order before they bought the plant. They were 
always in favour of competition, and had been and were now actively com- 
peting with the Metropolitan Company. They supplied 14 miles in 
Holborn and had mains in St. Giles. Thesupply was partly brought from 
Lambeth and partly from Maiden-lane (Strand). They had a distributing 
station with a large output nearly ready to start. There was nothing in 
е о Order to prevent their laying mains outside their area 
of supply. 

By Mr. MOON : Have you the right to break up streets in all parts of 
London {/—We break up streets by agreement with the local authorities 
and the consent of the London County Council. We have also the consent 
of the Duchy of Cornwall, the freeholder in part of Lambeth. We get 
across the Thames by content of the London County Council. 

If you obtain your new site anyone under the nuisance clause can bring 
actions against you ?—No, the plant has been perfected, and there will be 
no vibration or other nuisance. I am not prepared to disclose the site. 

Witness continued that tbe figures previously put in were prepared by 
Mr. Campbell Swinton, who no doubt would be called if they were 
questioned. The price, 4:564., was the price for the whole supply, whether 
for lighting or motive power. 

Well, compare that with the Metropolitan !—I cannot do that, because 
I do not know what motive power the Metropolitan Co. employs. The 
Metropolitan have bought from other companies to the extent of £4,000. 
| Mr. MOON : We do not deny that we have purchased up to the end of 

ast year. 

Sir COURTENAY BOYLE : Is that a permanent arrangement! 

Mr. MOON : No; last year we only bought to the extent of £500. 

By Mr. WALTER : In the event of the Board of Trade holding that the 
consent of the Corporation be dispensed with, will your Company be willing 
to submit to a clause giving the Corporation power to purchase the whole 
undertaking, whether the generating stations be within or without the 
City — es. 

Will your Company give an undertaking to keep the generating and 
distributing stations for the City separate from the other districts — Ves, 
that is until the new generating stations are ready. Until then we should 
use our present stations. 

Sir COURTENAY BOYLE: That is a qualification of the answer. 


By Mr. FREEMAN : His Company was in a very favourable position. 
It supplied large buildings in a small area. It would be the same if they 
supplied the City. Their average charge was 456d. since last year, when 
it was 4°4ба. 

Mr. W. H. PATCHELL, chief engineer of the Charing Cross Com- 
pany, said there had always been active competition with the Metropolitan 
Company. The Strand district included half. a dozen parishes. They 
were now going with the Holborn and St. Giles districts. He produced a 
chart for the foggy days in March this year, which proved the evenness of 
the pressure. The difficulties suggested as to the supply for the City 
could easily be met. Since they had offered to supply the City, the City 
of London Company had been putting down continuous-current plant for 
motora. They joined the City boundary, and could readily extend their 
mains, If they obtained their Provisional Order they would take imme- 
diate steps for additional generating stations. There was room for exten- 
sion at their Lambeth station. Their charge forcurrent was 7d., then 6d., 
then 5d. and then 4d., but this obviously did not mean that the consumer 
would get all his current at 4d. per unit. Ifthe lamps burnt for 24 hours 
the mean price would be 4:44. The surplus power at Lambeth and 
Maiden-lane was a reserve for 68,000 lamps. The capacity at their two 
stations was 210,000 8 c.p. lamps, &nd 142,000 were actually burning. 
They had space to make the capacity up to 560,000 by Christmas. "That 
would leave them ample power to supply the City at first. 

Ву Mr. CRIPPS: At what time of the day is your maximum load ї— 
It varies between winter and summer. In the winter it is about 5 o'clock, 
and in summer about 8. 

If you were to supply the City you would have to have a distinct and 
im generating station from your present establishment ?—Ultimately, 
certainly. 

By Mr. BALFOUR BROWNE: They were earning a dividend of about 
8 per cent. Their present district was considerably under a square mile. 
The price of 4'56d. per unit was calculated to include motive power 
БР: but that was under 10 per cent. of the total. They would have 
a good market for such a supply in the City of London. 

By Mr. FITZGERALD: They brought their current from Lambeth 
over Waterloo Bridge and the South-Eastern Railway bridge. It would 
be a little over a mile farther to come into the City. They, of course, 
would have to lay further mains. 

By Sir COURTENAY BOYLE: Allowing for the growth of St. Giles’s 
and Holborn, will not your margin of 68,000 lamps be eaten up very 
rapidly ?—At last year's rate it would be about 28,000 for this year. But 
we are laying down further plant which would give us about 48,000 8 c.p. 
lamp capacity. 

You contemplate the possibility of acquiring a new generating station. 
I don’t want to know the exact site, but have you any estimate as to the 
amount of supply it would produce: — We should require 15,000 н.р. for 
the City, which, allowing for the growth of the City of London Company, 
would need 500,000 lamps. 

Evidence was also given by a number of customers of the City of London 
Company who complained of bad and irregular service. These witness:s 
included representatives of Messrs. Smith, Payne and Smiths (bankers) ; 
Messrs. Capper, Son and Co. (drapers) ; Messrs. Hitchcock and Williams 
(warehousemen) ; the Sun Fire Office ; and the Union Bank, 

Mr. BROOKE HITCHING (who admitted he was not representing any- 
body but himself) said if the Board of Trade gave a competing order to one 
of these three companies he did not believe that competition would result. 
The citizens would have their streets and pavements torn up, but would 
not get their electric light at a lower rate than at present. There was little 
demand for electric light at night, as there wera no theatres in the City, and 
the public-houses there were almost empty at night. The load was a day load. 
His opinion was that if two, three or four companies were coming into the 
City there would be some sub rosa agreement to keep the prices at one 
level and benefit the shareholders to the disadvautage of the ratepayers 
and consumers. He hoped that the Board of Trade would not recom- 
mend any order unless competition could be reasonably assured. He was 
in favour of the municipalisation of all these undertakings, and then com- 
petition would not be necessary. 


ПІ —The Metropolitan Company's Case. 


Mr. FITZGERALD (for the Metropolitan Company) said the Company 
had a share capital of £1,000,000 and powers to issue a similar amount of 
debentures. They had actually a paid-up share capital of £743,530, and 
their credit was excellent, their £10 shares standing at £18, so that what- 
ever powers they got they were in a position to execute them. They had 
five generating stations, and in addition to that they had acquired under 
their Act of last year a large area at Willesden for a generating station, 
which was bounded by the Regent’s Canal and two railways, so they could 
get coal on good terms. They were prepared to give a supply оп the con- 
tinuous current system. Their alternate-current supply would be taken to 
sub-stations and reduced toa continuous current. The boundaries of their dis- 
trict were conterminous with the City at Aldersgate down to the Thames 
Embankment, and they could supply a large portion of the City in a short 
time. The main point before theinquiry was whether competition was desired 
in the City, and, if so, which of the three companies should have the Order. 
He could not regard the application of the Smithfield Company as serious. 
Its capital was small, and it was barely paying its way. Its present 
generating station was wholly unsuited for the purpose, and they could be 
compelled to give it up at six months’ notice from the Corporation. The 
Charing Cross Company had two stations, but they had an increasing 
business, and had recently obtained a considerable accession of territory ; 
their margin of supply, therefore, was absurdly small. They talked of a 
new station, but had not even selected a site for it. As to price, the 
Metropolitan Company was prepared to take 5d. for light and 3d. for 
power as а maximum. If the Order was granted to them, the 
competition would be of a most practical character. The Charing 
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Cross Company had a small, compact and valuable district, while the 
Metropolitan district extended over & wide area. It was, therefore, 
not fair to take the average of a small wealthy district against a large, 
straggling district. In addition to that, the moment they had their 
Willesden station complete they would be able to generate and distribute 
more economically than the Charing Cross Company. It had been 
suggested that there was an alliance between the Metropolitan and the 
City of London companies. There was nothing of the sort. The position 
was this. Of the three companies applying, they were the strongest 
financially, the strongest electrically, and their position at Willesden made 
it certain that they would be able to supply the City before any of the 
others could do so. 

Mr. E. CUNLIFFE OWEN, secretary of the Metropolitan Company, 
said that all their stations were coupled up, with the exception of White- 
hall, which was quite separate. Competition had been permitted in part 
of their area. Their buildings at Willesden were practically complete. 
The demand for their supply had risen rapidly and steadily, so that they 
had been able to gradually decrease the charge. The first charge was 71d. 
per unit, and at the present time the average was rather under 5'2d. per 
unit, and they hoped to supply even more economically. 

By Mr. SHIRESS WILL: They had no competition in Paddington or 
Marylebone, and in both those districts the demand would be very great, 
but it would not exhaust the Willesden station. He was not in favour of 
competition in Marylebone, where they had an arrangement with the 
Vestry. 

Sir C. BOYLE: You do not object to competition in Marylebone ї— 
No; but we do to rate-aided competition. 

Mr. R. R. TODD, resident engineer at the Metropolitan Compauy's 
Willesden station, said they could supply the City by the end of the year. 
When their works were complete their supply would be 27,000 to 30,000 
kilowatts. The present generating power was 7,000 to 8,000 kilowatts. 
The Willesden works would more than double their generating powers, 
and be quite ablé to supply the City of London. They would have direct 
current at high pressure. The pressure would be 10,000 volts, to be con- 
verted into continuous current by rotatory transformers. 

Mr. J. CECIL BULL, manager and secretary of the City of London Co., 
said the agreement of his Company with the City was registered in July, 
1891. They first paid a dividend in 1895 of 5 per cent., in 1897 10 per 
cent., and last year 6 per cent. on their ordinary capital. The number of 
private consumers and the number of 8 c.p. lamps was in 1892, 242 con- 
sumers and 11,860 lamps; and in 1898, 7,414 consumers and 355,825 
lamps. There had been a continual increase. The number of units sold 
in 1895 was 2,814,000 at an average price of 7:564, and in 1898 5,857,517 
at'722d. Since the starting of the Company a large number of consumers 
had come on their mains who had previously provided their own supply. 
They had received very few complainta, but they did get some in December 
last, and on March 14 they received 38 written complaints. Those came 
from 10 transforming districts out of 22 or 25. In almost every case the 
lamps were very old. Nine out of ten of the complaints, with the 
exception of foggy days, were entirely due to the consumers’ 
own fault. In December last they had a series of mishaps which 
were practically unavoidable. Pipes necessary for some new bo lers 
were not delivered according to contract, and they had tə use 
bad coal and the local authorities had harassed them ав regards 
smoke. Their present capital was £800,000 ordinary shares, £400,030 
preference shares and £400,C00 debentures. They bad issued that capital 
with the exception of £200,000 ordinary shares. They had a large reserve 
fund. They were bound to provide 73 per cent. for depreciation, and they 
had satisfied the Corporation. They objected to competition because of 
the particular circumstances of the City. The proposed competition was 
most unjust, because their capital was raised on the faith of their agree- 
ment with the Corporation, and the demand for current was practically 
only during tha winter months. Ninety of their customers were tenants 
of offices, and they had no theatres in the City. The net cost of their 
supply was about 5d. per unit. 

By Mr. FITZGERALD: Is not competition advantageous to consumers! 
— On the point of price, I suppose it would be. 

By Lord HUGH CECIL : His company was not more liable to accident 
than other companies. They had 502 arc lights. They had paid 
£196. 7s, 3d. in penalties in 1893 in reference to street lights, but that 
wa3 a very small matter. 

By Mr. POPE: Are your accounts kept strictly according to the Board 
of Trade rules ?—Yes ; but the Charing Cross Company’s are not. The 
Corporation inspect our accounts. It required double the outlay in the 
City to get the same net result as elsewhere. In the West End there was 
a regular demand which did not exist in the City. He objected to com- 
petition on unfair terms. His Company could not poach on other districts, 
as they were confined to the City. 

Mr. FRANK BAILEY, engineer to the City of London Company since 
1895, said that up to last winter the supply at full pressure had been given 
without difficulty. They had had great trouble with their coal supply. The 
total capacity of their plant was 11,500 kilowatts with 20,000 н.р. They had : 

per cent. of their lamps burning at a time, whereas the demand was only 
30 per cent. In consequence of that they required double plant. The 
number of lamps was 555,825, and the price for public lighting was 2:93d., | 
and for private lighting 6°23d. They had 22 distributing districts, and in | 
no other city, so far as he knew, was there so ample a supply. Com- 
` petition would not guarantee the consumers from breakdowns. The con- 
ditions of the Company in the City were peculiar. They had a sure rise 
in the curve and heavy loads, but only for a short time. The load rose so 
rapidly that special plant and handling were required. 

Sir COURTENAY BOYLE said it was very important that the Board 
of Trade should have evidence from the City engineer as to his aspect of 
the present problem, and some information from the Committee of the 
Corporation charged with the business as to whether, supposing any Pro- 


805 


— 


visional Order were granted, they had or had not any preference for one or 
other of the competing companies. The Board of Trade were most anxious 
to consult the views and wishes of the citizens of London. 

Mr. WALTER said the matter would doubtless come before the Court 
of Common Council. 

The inquiry was adjourned until April 11. 


PARLIAMENTARY INTELLIGENCE. 


COUNTY OF LONDON AND BRUSH PROVINCIAL 
ELECTRIC LIGHTING CO.'8 BILL. 


The Committee resumed their inquiry into the petitions against this 
Bill on Friday, Sir W. Coddington again presiding. 

Mr. A. J. LAWSON said the Company proposed to carry their mains 
through Shoreditch to supply districts beyond, the object being economy. 
He had estimated what it would cost to put up generating stations and to 
lay cables under the Bill The cost of the extension iu St. Luke's would 
be £33,000 or £35,000. The total cost of the cables which they would run 
under Shoreditch would be less than £10,000. The contemplated expendi- 
ture would probably approach some £432,000. In the Northern district 
£53,866 had been spent, and a further £15,000 in Holborn. They had 
spent £243,212 in Wandsworth, and in Camberwell £45,900. Inclusive 
of what had been spent in the provinces in connection with other under- 
takings, the total expenditure of the Company amounted to £562,587. 
The Company's called-up capital represented £400,000 of Ordinary shares, 
£200,000 of the £400,000 authorised Preference shares, at 6 per cent.—on 
which the Company got a substantial premium—and £2.0,000, out of the 
authorised £402,000 Four per Cent. Debentures issued at 108. The Com- 
pany’s energies were not confined to the metropolis, and the grand totals 
given referred to other districts besides London. Nothing had been paid 
as dividend on the Company's Ordinary shares up to the present. Interest 
bad been paid on other shares and debentures out of profit on sales of 
investments, the Company doing a financial business, as well as that of an 
electric lighting company. Apart from financial operations, the total 
amount of profit made last year, after deducting rents and establishment 
charges, amounted to £17,375. The financial operations had been directed 
to finding capital for undertakings in the provinces and in London. So 
far as concerns London, the Company is one for the supply of electricity, 
and the powers are sought in that capacity alone. Last year the Company 
supplied 917,000 units of electricity to a population of 850,000. He was 
aware that Shoreditch alone supplied 885,000 units, but the greater part 
was for their own use. Shoreditch had recently reduced its price to 5d. 
per unit for the firat two hours, and 2d. afterwards. His Company charged 
7d. per unit for the first 14 hours, and then 3d. Although the possession 
of a station on the Thames by the Company would enable it to obtain 
their coals at 1s. 6d. per ton less, the cost of a site on the Thames, even if 
they could obtain it, would be prohibitive. Land on the Thames was of 
greater value than land within a mile of the Bank of England. The 


promoters were also applying for a Provisional Order for Lee (Kent). 


The proposed increases and the erection of the new generating etation 
at Camberwell were necessary for supplying the Company's present 
district, without regard to any fresh area that might be served. 
The objection raised by Guy's Hospital had reference to the con- 
struction of a station on a piece of land adjacent to their insti- 
tution, indeed running up to the wall of the hospital ; but there 
would be practically no nuisance from noise or vibration if the Com- 
pany placed its works there. In comparing the Company's charges for 
current with those of local authorities, regard should be had to the fact 
that such authorities could effect a saving by using existing offices and 
present servants in connection with the supply of electricity. They could 
also arrange their accounts as they liked, and, so far as he knew, they did 
not submit their accounts to audit. For instance, he believed that last 
year Shoroditch borrowed from the rates £20,000 without paying interest. 
Neither was their machinery rated, as they took good care that the Com- 
pany's should be. It had been suggested that the Company should get no 
powers to lay down mains before obtaining Provisional Orders in respect 
of the districts they desired to supply, but he thought it preferable to deal 
with these mattera in once instead of making continual applications to 
Parliament. 'The Company did not seek any new areas of supply under 
the present Bill, but only for rights-of-way and sites for extending existing 
stations and erecting a new one. 

By Mr. COLVILLE : If the Bill were rejected, the Company would not 
be able to enlarge their station at Wandsworth, во as to meet the demands 
which would in the future be made for electricity from Camberwell. 

Sir. Е. BRAMWELL said he had visited the site of the proposed 
extensions and of the proposed new generating station at Camberwell, and 
agreed with last witness as to the necessity for, and the capacity of, the 
sites. They were admirably adapted for the purpo:e. If the proposed 
new station was not on the Surrey Canal they would have to go without 
water and use non-condensing engines. The number of generating stations 
should be as few as possible. The area of supply of the County of London 
Company was 25 square miles. There would be no danger of electrolysis 
to the mains of the Chelsea Water Company. Ав to the question of 
breaking up the streets, that was a bugbear which it was not worth while 
talking about. Depend upon it the local authorities would rate them 
very heavily when they had the power. 

Mr. VIGERS, surveyor, said every description of loss incurred by anyone 
whose premises were taken would be met by compensation. 

Mr. LAWSON, recalled, said the £35,000 he had mentioned would be for 
the cost of extending the buildings along the canal, but not for laying the 
mains. The total expense under the Bill would be some £260,000. When 
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the Company offered lately £200,000 Four and a-Half per Cent. Debenture 
stock to the public it was subscribed some 84 times over, which showed 
that the Company was not, as had been suggested, an impecunious one. 

This concluded the promoters’ case. 

Mr. LITTLER, Q.C. (for the Whitechapel Board of Works), said the Bill 
would inflict upon the petitioners considerable burden and responsibility, 
as their streets were honeycombed with underground mains, sewers, wires, 
&c.,and were largely covered with wood pavement, which could not be 
interfered with without loss to the road authority. If the promoters 
were once allowed to pass through Whitechapel they might, in some future 
session, do something in the way of competition with the Board of Works, 
who were themselves supplying electricity. He held that there was some 
arriére pense behind the Bill—that the promoters contemplated something 
which the Committee knew nothing about. He submitted that the proper 
course for the Company to adopt would be to go to some site on the banks 
of the Thames, where there was no population, and where land was com- 
paratively cheap. 

Mr. H. HECKFORD, surveyor to the Vestry of St. Luke, Middlesex, 
declined to reply to Mr. Pember (for the promoters) as to what effect the 
extension would have on the district. 

Mr. G. W PRESTON. vlerk to the Vestry, said the effect of the pro- 
рос works would be to deprive them of rates to the amount of £1,227. 

e Vestry lost nothing in the matter of rates in connection with the 
present generating works of the Company. When the proposed works 
were constructed, if the buildings were similar to those already in existence 
the Vestry would no doubt benefit, but there was no guarantee that they 
would be similar. He saw no reason why in the present case the Company 
should not pay rates during construction. 

Mr. CASTLE, О.С. (for the St. Luke's Vestry), said that before the 
Electrical Energy Committee, Mr. Pember, Q.C., in examining the engineer 
to an electric lighting company, had got the witness to admit that an elec- 
trical company coming to Parliament for powers to acquire property should 
not be distinguished from a railway company coming for powers to take land 
for a new station. If that held good the parish would be protected against 
loss of rates. In the case of the Brompton and Piccadilly Railway a 
generating station was included, and the Vestry in whose district it was 
were allowed rates during construction. 

Mr. PEMBER said that in the Brompton case the clause was put in in 
respect of the parish where the railway was, but not in respect of the 
parish where the generating station was. 

The CHAIRMAN ваі that to his mind the difference was this—that in 
the case of a railway station three or four years were occupied in construc- 
tion, but that was not to happen in connection with the two undertakings 
which the Committee had already had before them, and in which they had 
decided again:t the contention of Mr. Castle. The value of the property 


in the district of the Vestry would be almost doubled when the proposed . 


Works were constructed, so that the Vestry would be recouped in the courae 
of three or four years. The ratable value of the property which would 
be taken was £1,237, whereas that of the existing works was £3,500. 


Mr. WHEELER, Q.C. (for the Vestry of St. Matthew, Bethnal Green), 
submitted that the essence of the report of the Committee of last year, on 
which Mr. Pember had relied, was that if the Electricity Generating Com- 
pany could not fiud a generating station in its own district it might go 
into another district to find it. Then, as to clause 15, which dealt with 
accounts. However simple the Bill might be in appearance, this clause 
alone would justify the strenuous opposition which was offered to it. If 
the clause, which he called the “ pooling ” clause, and which was to relieve 
the Company of the necessity of furnishing separate accounts of each of 
its undertakings, were passed it would put an end to all existing contracts 
as to purchase at the end of 42 years. It was said that the clause would 
modify the Act of 1892. Why it would revolutionise it. To exempt the 
promoters from liability to keep separate accounts would be to sweep 
away every bargain they had made in the various areas, And it must be 
borne iu mind that it was only on the terms that they should keep separate 
accounts, and tha: the local authority was to have power to buy, that the 
promoters had been alloaed to go into those areas. This clause not only 
prevented purchase, but also reduction of charge. He opposed the preamble 
of the Bill in toto, and trusted that the Committee would not pass a Bill 
to vicious and во unprecedented. 


Mr. W. F. DEWEY, Vestry Clerk of St. Mary, Islington, said his parish had 
already spent £200,000 on electric supply, and proposed to spend another 
£100,000. They supplied electricity for electric lighting at 34d. per unit, 
for power during the daytime at 34d., and for private lighting at 7d. for 
the first hour and 4d. for every subsequent hour. As an electric lighting 
authority, they had a strong desire to reserve to themselves the streeta 
down which the promoters were seeking powers to go. One of his great 
objections to the Bill was that the Bill, as drawn, in the clause dealing 
with accounta, would render it impossible to acquire the Company's under- 
taking in Islington. Не knew it was said that the Bill did not enable the 
Company to supply electricity in Islington, but the moment they had laid 
a main down а street there was nothing to prevent them from spreading 
wires transversely in order to supply private consumers. He maintained 
that Islington was not between St. Luke's, where the Company’s generating 
station was situated, and Hackney, which the Company wished to supply 
with electricity. At present the streets of Islington were congested with 
electrical mains. _The Compauy were seeking to evade the possibility of 
Islington purchasing any part of their undertaking which might be in the 
parish. The powers contained in the Orders already obtained did not 
apply to this Bill. Under the Bill private consumera might be supplied. 
On this point his objection would be met by the insertion in the Bill of 
а clause declaring that electricity should not be supplied to private con- 
sumers in the parish of Islington. If the powers sought in the Bill were 
granted, the Vestry should have the option of dictating the route by which 
the Company's wires should go. He should not be content to leave the 
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power of deciding the route with the Board of Trade, as then the Company 
would be able to suggest the route in the first instance. 

Mr. BARBER, surveyor to the Vestry, gave evidence as to the crowded 
state of the streets underground with wires, mains, sewers, &c. The 
Vestry were about to start a new 1,000 н.р, engine at their generating 
The nearest route from St. Luke's to Hackney would not be by 
way of Islington. 

Mr. PEMBER, Q.C., said the Committee desired to have details as to 
the districts affected by the Bill. The facts were these :—Battersea had 


obtained an Electric Lighting Order in 1896, and Fulham in 1897, and no 
work had been carried out, though it had been commenced, and the same 


thing applied to Whitechapel, which had obtained ite Order in 1892, and 
Stoke Newington, which had obtained its Order in 1895. Hackney 


and Poplar had obtained Orders in 1893, but nothing had been 


done. 
to a company in 1897. Islington and Shoreditch had got Orders in 


Lambeth had got an order in 1892, but had transferred it 
1893 and 1892 respectively, and were carrying out the work ; Bermondsey 


and Rotherhithe were applying for an Order, and the Company sought to 
supply them. In the case of Greenwich an Order had been granted to the 


Company for a part of the district, and the Company were asking for an 
Order in that district. In the Lee district an Order had been grantedto a 


company to supply a part, and the present promoters were seeking to 
supply the district. The Bethnal Green Vestry were applying for an Order, 
and so was the Company ; Camberwell was the Company's district, and so 
was Wandsworth, and St. George the Martyr, and St. Luke's, Midd'csex, 
and in Lewisham powers were being sought both by the authority and the 


Company. 
The Committee then adjourned. 


LEGAL INTELLIGENCE. 


Lr. md 


W. T. Glover and Oo. (Limited) v. William James Glover 
and Oo. (established 1818), Limited. 


On Monday, iu the Chancery of Lancaster, before Vice-Chancellor 
Hall, Q.C., а motion was made on behalf of the plaintiffs for au injunction 
to restrain the defendants from carrying on business a3 electric cable and 
wire manufacturers under the name or title of Glover." Mr. Maberly, for 
the plaintiffs, said his clients were Messra. W. T. Glover and Co. (Limited), 
of Salford, who had carried on business for many years as electric cable 
manufacturers, and the defendant company had beeu formed under the 
name of William James Glover and Co. (established 1818), Limited, whose 
head office was in Manchester. The prospectus had been issued about a 
week previous. 

The VICE-CHANCELLOR: I see the business is announced as having 
been established in 1818. 

Mr. MABERLY (for plaintiffs) said there was such a business, but it 
was simply and solely a wire cable business, and had nothing to do with 
electricity. 

Mr. SUTTON (for defendants) : We do not admit that. 

Mr. MABERLY, continuing, said that since the notice of motion had 
been given for that day defendants had inserted an advertisement in the 
Manchester and London papers to the effect that having been challenged 
by the plaintiffs as to the right of the defendants to use the name of 
" Glover,' no allotment of shares would take place, and the money 
received on application would be returned forthwith. This, of course, con- 
siderably altered the position of affairs. 

The VICE-CHANCELLOR asked if they were ready to go on. 

Mr. SUTTON : Certainly. 

Mr. MABERLY : I am not. 
received this morning. 

The VICE-CHANCELLOR said it was not now as urgent as before. 
Would it be convenient to let it stand now to the trial of the action ? 

Mr. SUTTON said it had better so stand. They did not wish it to be 
supposed that they did not intend to fight, and to fight hard, for that was 
their intention. 

The VICE-CHANCELLOR: I quite understand that. The Company is 
registered, I understand, and is, therefore, in operation, and nothing will 
be done now to prevent those who have carried on the business carrying it 
on on the same lines as hitherto. 

Mr. SUTTON : There will have to be a new action against W. J. Glover. 

Mr. MABERLY : I was going to ask that it be with liberty to me toamend. 

The VICE-CHANCELLOR : Yes. 

The proceedings were ordered to stand over to the trial. 


Some of the affidavits have only been 


In re Whitehead ; Ex parte Edison and Swan United Electric 
Light Co. (Limited). 


In the London Bankruptcy Court on Monday, before Mr. Justice Wright 
and Mr. Justice Bigham, the appeal in re Whitehead, ex parte the Edison 
and Swan United Electric Light Co., from the Staffordshire County Court, 
was heard. Mr. Muir Mackenzie was for the appellant (the debtor), who 
appealed from a receiving order made against him on the petition of the 
Edison and Swan Company. He contended that at the time of the act 
of bankruptcy there was not a sufficient debt due to support the petition. 
The Act of 1883 provides that no person is entitled to preaent a petition 
unless the debt amounts to £50, and Mr. Mackenzie quoted a judgment of 
Lord Justice Melluish in support of his contention. It appeared that 
debtor received goods from the Company on sale or return. He 
had previously dealt with the Manchester Edison Swan Co., who were 
taken over by the United Company, together with all the arrange- 
ments they had made. The debt due from Mr. Whitehead to the former 
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Company at the beginning of 1898 was £92. 10s. 2d. On June 25 the 
United Company commenced an action for £105. 17s. 7d., which included 
the £92 and £13. 4s. 5d. for further goods supplied. Debtor resisted the 
claim, with the exception of £19, which he paid. Не returned goods to 
the amount of £50. 15a. 6d., and was given credit for £69. 16s. 3d., leaving 
due £35. 18s. 4d. and on Jan. 13, 1899, judgment was given for that 
amount, with £25. Os. 7d. costs, But on Jan. 10 debtor executed a deed of 
&:signment for the benefit of his creditore, and the point was that at the time 
of this act of bankruptcy the debt was only £35 odd, and that the costs of 
the action did not become due until after judgment. Mr. Reid, Q.C., 
for the Company, submitted that the costs became part of the original 
debt. The appeal was ultimately allowed, with costa. 


Henwood v. Howell. 


At the City of London Court, Mr. E. N. Henwood sought to recover from 
Mr. T. J. Howell, telephone engineer, £40 and a declaration that he was 
entitled to a tenth of his receipts in respect of a new telephone. It 
appeared that defendant wanted to put his patent telephone transmitter 
on the market, and went to plaintiff for aseistance. Plaintiff stated that 
defendant signed an undertaking to give him 10 per cent. commission on 
all money raised at once (funds being urgently needed to take out foreign 
patents) and a tenth share of all future profits. Plaintiff had introduced 
the def ndant to a firm of stockbrokers, who were to have formed a 
sy ndicate, and who advanced defendant £300 on account. Defendant had, 
however, taken the matter elsewhere, and was about to receive 4,000 
shares in а company. Plaintiff asked to be paid the balance of commis-ion 
on money actually received by defendant, and to have assigned to him 400 
of these shares. Defendant admitted receiving some money, but said the 
shares had not been transferred. He denied knowing the full extent of 
plaintiff's commission note. He admitted plaintiff had assisted him, but 
he had no right to a tenth of the profits which might accrue. Plaintiff 
had taken advantage of his blindness ! Не did not know the nature of the 
document he signed! Mr. Commissioner Kerr said that was a serious 
allegation to make, and he could find no ground for it. 'There must be 
judgment for plaintiff for £40 and for a tenth of the shares which were 
ab ut to be acquired by defendant, and casts. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 


** LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of a set of 40 Elemen and Advanced Exercises for 
us3 in Electrical Engineering classes. ese have been prepared by 
De J. A. Fleming, and will be found of t service to Teachers, Demon- 
sbrators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or За. 6d. per 
а жер net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. e complete 
B3 of Twenty Elementary and Twenty Advanced Exercises are price 
108. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.-—The cheaper edition of Dr. J. A. B 
Laboratory Notes and Forms.“ These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Fo 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 


"LEOTRIOAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
emy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 


t THE STUDENTS’ Gum TO SUBMABINE CABLE TzsTING."—4A. new work 
by Messrs. Н. К. О. Fisher and J. О. Н. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as a 
guide to o tors already in the tel ph service, and to those who desire 
to enter that service, The great cable companies now insist that their 
operators and probationers shall certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 


"SUBMABINB OABLE-LAYING AND HzPAIBING."—By Н. D. Wilkinson, 
M. I. E. E., &., fully illustrated; price 12s. 6d. 


*"PRAOTICAL NOTES FOR ELEOTRIOAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, Price 6s. 6d., post free, 


‘* ELROTRO-ÜHEMISTRY."—By Dr. G. Gore. Third Edition. Price 98., 
post free. 

"ELzorBI0 Motive PowmB," by Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has h 
much experience. Price 10s. 6d., post free; abroad, lle. New edition 
ready Mau 1, 15%, 


* WIRELESS TELEGRAPHY: SIGNALLING AOROSS SPAON WITHOUT WIS 
BY ELNOrnIOo Wavzs."—By Dr, O. J. e, with many original illustra- 
tions. Enlarged Edition, 28. 6d. net, 2s. 9d. post free. 

t ELECTROMAGNETIC THEORY.”—By Oliver Heaviside. 

Vol. II. ready May 1, 1899, 


% THE INCANDESCENT LAMP AND ITS MANUFACTURE.” — This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 78, 6d. ; abroad, 8e. 

t TaB Stream ENGINB INDICATOR AND INDICATOR DiAGRAMS,"—Kdited 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free. 


‘Tas Авт or ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 


“Tap MANUFAOTURE OF KLTOr RIO LiGHT CARBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price ls. 6d. ; post free, 18. 9d. 


„TH BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEAROH, 1296-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of genera 
as well as special information bearing upon the whole subject of electrica 
discharge research. Price 5s., post free; abroad, 5s. 3d. 


"LOCALISATION OF ЁАШТЕ IN ELxorRIO Lieut MAms.“ - By Е. C. 
Raphael. Price ба., post free; abroad, 5s. 6d. Prospectus on application 


" ELEOTBIOAL ENGINEERING FORMULA,” a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. A 
fine е paper edition with wide margins for notes can also be supplied. 
Price 12s. 6d.; post free, 13s. ; abroad, 138. 6d. New Edition in the press. 


t THE ALTERNATE ООВВЕНТ TRANSFORMER,” Vol. I.—By Prf J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 138. 6d., post free. 
Vol. II., price 128. 6d. post free, is also ready. 

* ELEOTRIO LAMPS AND ELEOTRIO LIGHTING,” b 
M. A., D. So., F.R.S., is handsomely bound, and 
tions, designs, initials, &o. Price 7s. 6d., post free 

“Tum ELEOTBICIAN" PRIMERS.—In Two Volumes. Vol. I., у: 
Vol. II., Practioe. Price, stout paper cover, 2s. 2d. each, post free ; oloth, 
9s. 9d. Single Primers, 8d. each, post free. 


‘ THE POTENTIOMETER AND ITS ADJuNOTS”: A Universal System of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Price 6s. 
post free; abroad, 6s. 6d. Digest post free. 

** DRUM ARMATURES AND COMMUTATOBS," by Mr. Е. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 


'"MoTIvVB POWER AND GEARING FOR ELEOTRIOAL MAOHINERY.”—By 


Vol. I., 12s. 6d. 


Prof, J. A. Fleming, 
ull of original illustre- 


F. Tremlett Carter, O.E., M.I.E.E. Price 12s. 6d., post free; abroad 


18s. 6d. Prospeotus post free. 
IN THE PRESS. 
„% Tuge EuEgOTBIO тк шуш | Mrs. Ayrton. 
A 


‘ THE MANUFACTURE OF CARBONS FOR ALL ELEOTBICAL PURPOSES.”— 
By Francis Jehl. 


t KLECTROMAGNETIO THEORY."—By Oliver Heaviside. 
May 1, 1699, 
5 BATTERIES, THEIR DESIGN AND MANUFACTURE.”— Ву E. J. 

e. 

"PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usz."— By W. R. 
Oooper. 

‘“ PRACTICAL ТЕГЕРНОМҮ.”— Ву Dane Sinclair and Е. C. Raphael. 

„THE ELECTRICIAN’ WIREMAN’S POCKET-BOOK.”—By F. C. Raphael 


Vol. II. ready 


“The Electrician" Electrical Trades’ Directory and Hand- 
book for 1899.—The *' Big Blue Book” for 1899 is Now Reapy. 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume contains, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways, finally corrected to Feb. 9, 1899. The 
price of the Directory and Handbook remains the same—103., post 
free 10s. 9d.; abroad, post free, 12a. (United States 13s. 6d ). 


TENDERS INVITED. 


The J3:adford Corporation invite tenders for the supply of a 
complete battery and switchboard for their electricity supply 
station, Bolton-road. Specifications can be obtained at the elec- 
tricity offices, Town Hall, Bradford, and tenders must be sent in 
to the town clerk (Mr. George McGuire), by Wednesday, April 12. 
Further particulars will be found in an advertisement. 


As advertised elsewhere, the West Ham Council invite tenders 
for two 1,500 rH P. engines, two 800 kilowatt alternators and 
exciters, or two steam alternators and exciters. Specifications, 
&c., may be obtained at the borough electrical engineer's oflice, 
Abbey Mills, West Ham, on and after the 3186 inst. Tenders 
must be sent to the town clerk (Mr. Fred. E. Hilleary) by 4 p.m. 
of Tuesday, April 25. 


The Electric Light committee of the county borough of B.lfast 
invite tenders for the supply and erection of mechanical stokers, 
economisers, pipe work and condensing plant. Specifications, &c , 
may be obtained from the city electrical engineer (Mr. Victor A, Н. 
M'Cowen). Further particulars are given in an advertisement, and 
tenders must be sent in to the town clerk (Sir Samuel Black) by 
noon of Thursday, April 20. 
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The Corporation of West Hartlepool invite offers from firms or 
companies for free wiring of premises in the district. Further 

rticulars are given in an advertisement, and offers must be 
odged with the town clerk (Mr. Higson Simpson) by April 15. 


The Bristol Electrical committee require tenders for high-tension 
switchboards, instruments, &c. Specifications from the city elec- 
trical engineer (Mr. H. Faraday Proctor), and tenders must be in 
by April 10, See advertisement. 


The Poplar (London) District Board of Works invite tenders 
for engine and pump room equipment and all electrical plant except 
battery ; boiler house equipment ; battery and battery stands ; and 
public street lighting. Tenders to Mr. Potts by 10 a.m. of April 25. 

The Tynemouth Corporation invite tenders for boilers, &., 
economisers and fittings, ejector-condenser, circulating pumps, 
tanks and pipework and water cooler, pumps, feed pipes, &o., 
travelling crane, traction switchboard, lighting switchboard, 
accumulators, cables, and traction steam dynamo. Tenders to 
town clerk (Mr. Horatio A. Adamson), by noon of April 15. 


The Great Northern Railway Co. (Ireland) invite tenders for 
cables for feeders, returns, potential lines, &c., 6 motor and 
6 trailer cars, overhead construction, and battery and booster. 
Tenders to secretary (Mr. T. Morrison), by April 20. 


The Directors of the Lancashire and Yorkshire Railway invite 
tenders for stores during the 12 months ending April 30, 1900, 
including signal and telegraph fittings, signal, telegraph and electric 
light wires, screws, oil, springs, wire, Tenders to secretary 
(Mr. C. W. Bayley), Hunt's Bank, Manchester, by 10 a.m. of April 3. 


The Electric Light committee of the Salford Corporation invite 
tenders for stores. Tender forms from the borough electrical 
engineer (Mr. Chas. L. Turner) Walness-road electricity works, 
Broughton, Salford. 


The Leeds Corporation invite tenders for the supply and erection 
of coal elevators and conveyors at the tramways power station, 
Crown Point. "Tenders by noon of April 6. 

The Leeds Corporation also invite tenders for the electric lighting 
of the new Dead Meat Market and Abattoir. Tenders by April 8. 


The Guardians of the Poor of Rochdale Union require tenders 
for & complete electric light installation at the workhouse buildings 
and cottage homes. Tenders to Mr. R. A. Leach, clerk, Union 
Offices, Townhead, Rochdale, by April 12. 


The Aberdeen Corporation invite tenders for the supply of :—(1) 
two Babcock-Wilcox boilers, (2) one 180. kilowatt steam dynamo 
(Belliss or Willans and Robinson engine), with steam and exhaust 
pipes, and one 75-kilowatt balancing set. Tenders to town clerk 
by April 5. | 

The Peterborough Corporation invite tanders for the supply апа 
erection of Lancashire boilers and economiser ; steam dynamos, 
balancera and boosters ; secondary battery and accessories ; switch- 
board and instruments ; piping, tank, condensers and pumps ; and 
insulated cables. Tenders to town clerk by April 20. 


The British Electric Traction Co. require tenders for the construc- 
tion of about 23 miles of tramway permanent way from Dudley to 
Cradley Heath. "Tenders by April 14 to the secretary. 

The Rhyl District Council invite terms for preparing plans, 
specifications, &., for a refuse destructor. Further information 
from the town surveyor (Mr. Robert Hughes). Terms by April 3. 

The Edinburgh Corporation invite tenders for installing the 
electric light at the City Chambers (extension buildings). Tenders 
to town clerk (Mr. Thomas Hunter, W.S.) by 10th April. 

The Wolverhampton Lighting Committee invite tenders for sup- 
plying and erecting about 110 tons of steel stanchions, girders and 
decking at electricity works. Tenders to borough engineer by April 8. 


TENDERS RECEIVED AND ACCEPTED. 
The Ipswich Guardians have accepted the tender of Martin and 
Newby for electric bell work at the workhouse, for £30. 1s. 64. 
The London School Board has accepted the tender of Messrs. 
Woods and Oo. for wiring Upper Kennington-lane School, at £267. 


APPOINTMENTS VACANT AND FILLED. 

The Wolverhampton Corporation require a mains superintendent, 
&t & commencing salary of £104 per annum. Applications to 
borough electrical engineer (Mr. C. E. C. Shawfield) by Tuesday, 
April 4. See advertisement. 


The Manchester Tramways committee have appointed Mr. J. 
Eades, jun. (deputy manager of the Manchester Carriage and Tram- 
way Co.'s works in Pendleton), manager of the municipal car build- 
ing and repairing works, at a salary of £200 per annum. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
The Statement of affairs of Easton, Anderson and Goolden 
(Limited) at Oct. 28, 1898, is issued, which shows gross liabilities, 
£409,091. 13s, 10d. The secured creditors include the holders of 


the 43 per cent. first mortgage debenture stock, amounting to 
£152,250, and the 6 per cent. second mortgage debenture holders, 
amounting to £30,600. There is a surplus of £79,795. 183., 
which figures as an item on the asset side of the account, against 
which there are liabilities £182,850, showing a total deficiency of 
£139,907. бз. Against this deficiency are a number of items 
(including patents, patterns and drawings, and a claim ag inst 
Ernest Terah Hooley), which are marked as ‘‘ uncertain” in value. 
The unsecured creditors stand for £59,743. 3a. A meeting of 
creditors will be held at the Guildhall Tavern, Gresham-street, 
London, E.C., on Wednesday, April 12, at 11 a.m.. when a sum- 
mary of the statement of affairs will be submitted by Mr. W. B. 
Peat, liquidator, 3, Lothbury, London, E C. С:ейібогз are asked 
to forward their statements of claim against the Company up to 
Oct. 28 last, to Mr. Peat. 


A meeting of the North-Eastern Telephone C». (Limited) will be 
held at 22, Dean-street, Newcastle-on-Tyne, on April 13, t» receive 
an account of the winding-up. 


A meeting of the Hope-Jones Electric Organ Co. (Limited) will 
be held at 8, Fenwick-street, Liverpool, on April 25, to receive an 
account of the wiading-up. The Company's business was acquired 
by the Electric Organ Co. 

A meeting of the Electric Date and Time Stamp Со. (Limited) 
will be held on April 25, at 2, M»orgate-s:reet-bui'dings, London, 
E.C., to receive an account of the winding-up. | 

At a meeting of Electricity (Limited) on Feb. 17 it was resolved 
to wind up the company voluntarily, and Mr. P. W. Davis was 
“роо liquidator. These resolutions were confirmed on the 
17th inst. 


The first meeting of creditors of Charles and Blackwell, trading 
as electrical engineers under the style of the Central Electrical 
Engineering Co., at London and Leicester, was held at the Londoa 
Bankruptcy Court on Tuesday. No offer was submitted and Mr. 
Wm. Richards was appointed to administer the estate in baak- 
ruptcy, with a committee of inspection. Debtors commenced 
business in October, 1897, and attribute their bankruptcy to the 
failure of the flotation of the Steady Arc Lamp Со. (Limited). 
Liabilities £1,626, and assets £571. 


Claims against F. Jones (trading as F. Jones and Co.), electrical 
engineer, 147, St. John’s-hill, and 77, Darin-road, New Wands- 
worth, London, S.W., must be in by April 11. Mr. A. Mackintosh, 
O. R, 24, Railway-approach, London Bridge, S.E., is truste». 


Sale by Tender. —Pursuant to an order of the High Court there 
is for sale by tender the stock-in-trade, plant, furniture, fixtures, 
good will and British patents owned by the Elieson Lamina Accumu- 
lator Co. (Limited). Particulars will be found set out in an adver- 
tisement on another page. It will ba seen that ten ‘ers are to be 
sent iu not later than Wednesday, April 12. 


Workmen's Compensation.—At the tim» when the Workmeu's 
Compensation Act came into op.ration (July, 1893) we took 
occasion to complain of the excessive premium rates charged for 
risks under the Act by the established insurance companiee, and 
prophesied that these companies were likely to seriously damaz2» 
their businesses in insisting upon such extortionite premiums. Wo 
have reason to believe that a good deal of climbing down has been 
done by the companies, and that this prosess will have to be cən- 
пс extended before large employers of labour will agree to pay 
the wholly extravagant rates demanded. Weare surprisad that some 
well thought out scheme of mutual insurance by large tradiag coa- 
cerns has not been arranged. That such a scheme would be highly 
successful we have no manner of doubt. An example: Меззгз. 
Waring and Gillow (Limited), the well-known decorators and fur- 
nishers, were asked by the insurance companies £2,500 рэг 
annum as premium under the Workmen’s Compensation Act. 
This sum was considered excessive, and the firm decided to 
take their own risks. For the first six months, although the 
number of accidents was greater than in any previous ha‘f- 
year, only £93 had to be paid as compensation, and the firm 
started the next six months with £2,407 plus interest in hand. 
For the first nine weeks of 1899 not a single claim has arisen ' 
As was pointed out in one of the leading London papers, recent 
experience has shown that the insurance companies were 
wildly wrong in their estimates of risks under this Act. It will be 
remembered that no sooner was the Act passed than the insurance 
companies combined to fix the rates, and, instead of giving the Act 
a chance, and helping to render it popular, and so support the action 
of Parliament, such excessive rates were fixed as to lead the trading 
public to the conclusion that the Act was not only unwisa but 
unjust. Such action on the part of the insurance companies leads 
one to feel that the fixed premiums for other risks are inflated, and 
so Soon as this feeling becomes general it is not ualtkely that the 
„tariff“ companies will suffer for their temerity ia dealing with 
risks under the Workmen's Compensation Act. 
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Motor Gun.— It is announced that the 26th Middlesex (Cyclists’ 
Corps) will experiment, at the volunteer manœuvres at Aldershot 
during Easter, with an electric motor cycle equipped with a service 
patent Maxim gun. The wheels of the tricycle are fitted with 
pneumatic tyres and ball bearings, and, should the electric power 
prove insufficient, an ingenious arrangement provides for four 
separate safety cycles being coupled together and attached to the 
pole of the рип carriage. The result of the experiment will be 
watched with interest, as it is generally considered that a large 
demand is likely to arise for this class of motor-driven vehicle. 


E Р.8. Cells.—The Electrical Power Storage C». have forwarded 
us a copy of the E. P. S. Battery Calculator," which is a cardboard 
slide rule of similar character to the well-known Trotte Wiring 
Slide Rule, and gives a mars of tabulated information concerning 
E.P.S. batteries which is likely to prove of much service to instal- 
lation contractors. By means of recesses cut in the two faces of 
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the card and a sliding tablet, numbers, prices, &c., of L type, 
К type, Kws type, and Kup type cells is available for different 
voltages and numbers of lamps. The whole of the information is 
obtained at a glance, and by means of this calculator a contractor 
is able to find the total cost of complete battery equipments for 
any given output and conditions. The illustration (a half-size 
reduction of the original) shows one side of the calculator, which 
gives the number of L or K type batteries for certain numbers of 
lamps at specified voltages. 


Messrs. Schuckert and Co.—We have received a large and 
well-printed volume descriptive of the history, development and 
present condition of Messrs, Schuckert and Co.’s works. It is 
illustrated with fine full-page views of the various shops, and gives 
a good idea of the enormous amount of work that is being executed 
there, The following figures alone would be convincing :—In the 
year 1897-98 no less than 4,547 machines were manufactured, 
representing an aggregate of 72,477 kilowatts, and in addition 441 
transformers, aggregating 8,862 kilowatts, 10,788 arc lamps, 120 
projectors, 5,088 ammeters and voltmeters, and 8,017 meters, the 
turnover being 46,500,000 marks. The works cover an area of 
88,100 sq. m., 41,500 of which has been built on. In November 
last 660 officials and 5,329 workmen were employed at the Nurem- 
berg works, and the total number of employés at the Berlin and 
Nuremberg works together was 7,757. 


Fire.—On Wednesday a fire of no serious importance occurred 
on the works premises of the India Rubber Co. at Silvertown. 
The local fire brigade succeeded in extinguishing the flames, which 
will in no way interfere with the company's operations. All sorts 
of alarming reports were published in London, which we have the 
authority of the company to state are exaggerated. 


Exports of Electrical Apparatus and Material. The followin 
list gives official particulars of the exports of British eee 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from March 22 to 
March 28, with the ports of destination :— 


Australasia— Adelaide, £1,625 ; Auckland, £379; Freemantle, £272; 
Hobart, £95; Sydney, £1,322 (including £192 telegraph material); 
Melbourne, £167; Wellington, £225.  Brazil—Rio Janeiro, £170 (in- 
cluding £120 telegraph material). Canada — Toronto, £92. Ceylon — 
Colombo, £182. Denmark—Copenhagen, £53. France—Boulogne, £95. 
Gibraltar, £250. Greece — Piræus, £71. Holland — Amsterdam, £70 ; 
Rotterdam, £25 (telegraph material). Hong-Kong, £20. India—Bombay, 
£45; Calcutta, £98. Malta, £28. Russia—St. Petersburg, £128 (tele- 
graph material). Siam—Bangkok, £383. South Africa—Cape Town, 
£75 ; Dur@an, £407 ; East London, £526 ; Port Elizabeth, £96. Spain— 
Bilbao. £50. Sweden—Gothenburg, £105; Stockholm, £209 (telegraph 
material). West Ind ies —Teneriffe, £162 (telegraph material); Trinidad, 
£80. Total £7,481, against £16,509 in the corresponding week last 
year (March 23 to March 29). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Acton.—Hammersmith Vestry have notified the Acton Council 
that they cannot undertake the supply of electricity in bulk to Acton. 


Adelaide (South Australia).— Mr. Е. C. Howard, secretary, 
South Australian Electric Light and Motive Power Co. (Limited), 
writes under date Feb. 25 :— | 

TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In your issue of Jan. 15 appears a statement made by Messrs. 
Lanyon and Sons, agents for the local gas company, and some of its 
directors, evidently with a desire to damage my company. The gas com- 
pany has for many years had a monopoly of lighting in this city and its 
suburbs, and has always paid large dividends, and now, seeing its fat 
profits endangered by the arrival of an electric company, has strained 
every nerve to block and damage the said rival. 

The gas company’s contract is not for lighting the whole city, the Cor- 
poration having the right to place the gas lamps where they choose, as 
witness the fact that my company is shortly to provide arc lamps for some 
miles of the principal streets to replace a large number of g»s lamps. The 
particulars given of this contract are in the main correct, except as to some 
important omissions. It would be instructive to know how Messrs. Lanyon 
arrive at the £4,000 loss this company is to make over the contract, and 
no doubt your readers will smile at the assumption. 

The reason so few ratepayers troubled to vote at the poll taken in 
September last was that everyone knew that the Gas Company would be 
badly beaten and that the Electric Company would succeed. Messrs. 
Lanyon state that in 1894 the citizens declined to allow the Corporation 
to erect electric arcs and supply electricity. How true this is you will be 
able to gather from the two questions put to the ratepayers on that 
occasion, viz.: "Are you in favour of having the streets lighted with 
electricity at present ?” and “ Are you in favour of continuing the lighting 
of the streets with gas?" The Gas Company worked hard, spent their 
money, and on that occasion were successful. 

My company has recently been successful in getting a private Biil through 
Parliament which gives it very full powers. We have also acquired all the 
rights of the Corporations of Adelaide and Port Adelaide, to the exclusion 
of all others, and are receiving a very large support, so you will understand 
why the Gas Company have been so bitter in their opposition. No doubt 

ou will say this is only history repeating itself. 
It is clear that the S.A. Electric Light and Motive Puwer Co. is 
alive to its responsibilities, and that here, as elsewhere, electricity 
supply has come to stay. 


Argentina.—According to the Review of the River Pla'e thera 
were in 1895 17 electric lighting stations in Argentina, with 78 
dynamos and 37 steam engines. There were 1,257 customers, with 
17,122 incandescent and 651 arc lamps connected. The capital 
amounted to $3,773,500. The number of houses connnected up at 
the present time (1898) must be very nearly 10,000, and the incan- 
descent lamps in use nearly 100,000. There are 41 telephone 
companies, with 15,047 kilometres of lines and a capital of 
$10,918,740. Telegraphs, 40,814 kilometres with 1,237 offices. 

The chief lighting official of the city of Buenos Ayres Lighting 
Department has submitted a scheme for lighting the whole of the 
city and suburbs by means of 7,000 arc lamps, 3,000 of which 
would be lighted all night and 4,000 up to midnight. The annual 
cost of maintenance is estimated at $690,000 gold, and the capital 
expenditure entailed in the erection at $1,000,000 gold, repayable 
in 20 years and bearing 6 per cent. interest. The lighting, interest, 
and amortisation would amount to $780,000 gold per annum (equi- 
valent to $1,560,000 paper), which is about the present price of gas. 


Bangor.—Electric lighting matters here are somewhat involved, . 
and the gas interest is endeavouring to make them moreso. Owing 
to counsel's opinion that the signatories to the electric lighting bond 
were disqualified from sitting on the Council, the guarantors pro- 
posed to withdraw the bond. At the last meeting of the Council it 
was decided (14 members being virtually disenfranchised) that the 
town clerk should take steps to obtain possession of the document, 
which the leader of the electric light party declared he held under 
the advice of counsel. The Lighting committee now recommend 
the Council to allow the bond to be withdrawn. on condition that 
it is given up to the town clerk. 


Barrow-in-Furness.—The Electric Lighting committee recom- 
mend the expenditure of an additional £4,000 for plant at th» 
generating station, sufficient to double the capacity of the works. 
It is proposed to apply for sanction to borrow £15,000 for exten- 
sions, but only £4,000 will be expended immediately. The com- 
mittee's proposals were adopted by the Council on Tuesday. 


Bath.—Electric light mains are to be laid in four ‘additional 
Streets, at an estimated cost of £1,100. 


ury.—An inquiry was held last week into the application of the 
Counciltoborrow £20,000 for electric light extension purposes. The 
applications for current were given as equivalent to 11,561 8 c.p. 
lamps, the present capacity of the station as only 10,000 8 c.p. 
lamps, and a constantly increasing demand for current, Extensions 
were, therefore, absolutely necessary. 

Customs Tariff Changes.—The following rates of duty are now 
levied on electrical goods entering the island of Cuba: 82 50 per 
100 on incandescent electric lamps, mounted or not; $7 50 per 
100 kilog on wire qovered with insulating material and electric 
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eables, and wire enclosed in iron or lead pipes or armoured ; $3 per 
100 kilos on electric light carbons. 

Electric arc lamps entering Spain will in future be assessed for 
customs under No, 79 of the Custom tariff. 

A duty of 30 per cent. is imposed upon the metal stems of all 
insulators entering the colony of Victoria, porcelain insulators are 
admitted free. 


Dover.—The receipts of the electric tramways during the past 
year amounted to £9,000, and the net profit to over £2,000. 


Electric Power Distribution in the Black Country.—The 
Midland Electric Corporation for Power Distribution are making 
progress with their scheme for the generation and distribution of 
electricity in South Staffordshire and East Worcestershire. Powers 
have been acquired for Wednesbury, Bilston, Coseley, Darlaston, 
Heath Town, Rowley Regis, Sedgley, Short Heath, Tipton, 
Wednesfield, Willenhall, and Bentley in the district of Walsall. 
The Oldbury and Kingswinford orders are to be transferred to the 
company, and the councils of Amblecote, Quarry Bank, and 
Walsall (rural) have consented to an application which the com- 
pany are making in the present session. A site for a generating 
station has been acquired on the West Bromwich side of 
Tipton, with ample canal and railway facilities for the supply 
of coal, and from this no main or feeder to the outskirts of the 
district need exceed eight miles in length, The engineer of 
the company is Mr. G. L. Addenbrooke. It is proposed to com- 
mence by putting down plant equal to 5,000 н P., but the works will 
admit of easy extensions. The site chosen has an area of 30 acres, 
and extensions can readily be carried to 40,000 н.р. if required. 
Before raising capital the company are making an effort to come to 
terms with the authorities of Dudley, Brierley Hill, West Bromwich, 
Handsworth, Smethwick, Hales Owen, Lye and Stourbridge. The 
proposed charges for current are: For lighting, 6d. per unit for the 
first 100 hours per quarter, and 3d. per unit afterwards, with dis- 
counts varying from 5 per cent. to 20 per cent. where the 
consumption is over 100,000 units per annum. For power, 3d. per 
unit for the first 78 hours per quarter, and 0:825d. per unit for 
subsequent hours. The company offer current to local authorities 
for public lighting at 1:64. per unit. 

Electricity in Mining.—The Financial News states that an 
inventor at the Klondike gold fields, struck with the costliness and 
slowness of the methods used to thaw the frozen soil, has called 
electricity in to aid the miner, and by means of an electrical con- 
trivance it is claimed that 24ft. of frozen earth can be thawed in 
the same time that is takeu by the more primitive method to thaw 
lft. It is stated that the invention has been sold to an English 
syndicate for £7,000. If во, we shall probably hear more about it. 


Exhibitions.— Increased space having been placed at the disposal 
of the promoters of the Brussels Exhibition of Domestic Electric 
Appliances, the time for sending in applications has been extended 
to April 10. A reduction of 50 per cent. will be made on the cost 
of carriage of exhibits on the Belgian State lines. 

We are asked by Messrs. Handcock and Dykes to notify that, in 
order to meet the wishes of several surveyors, it has been decided 
to include in the International Building Trades Exhibition at the 
Agricultural Hall, London, N., from April 26 to May 6, a display 
of plant and materials for electric tramway working, so far as they 
affect the road surface. The opportunity will be a favourable one 
for bringing to the notice of surveyors, members of district councils 
and roads committees the latest appliances in this branch of elec- 
trical work. 

Glasgow.—Sheriff Berry has fixed April 19 for hearing the 
dispute between the Ране General: and the Glasgow Cor- 
poration as to laying underground telephone wires. 


Hammersmith (London).—At the Hammersmith electricity 
station, on Tuesday evening, the inauguration took place of the first 
extension of the generating station and of the public and private 
lighting. The company were shown over the new station by the con- 
sulting engineer (Mr. A. Н. Preece). The extensions consist of the 
following plant :—A new engine-house, 40ft. by 27ft., with rectifier 
and pump-room adjoining, designed by Mr. Hugh Mair, the Vestry's 
surveyor ; two engines of 500 n.r., built by Messrs. Robey and 
Co. ; two E.C.C. alternators, one Ferranti main feeder switch- 
board, one 250 нр. water tube boiler, a 500 нр. Ledward 
evaporator condenser, and three pumps by Messrs. W. H. Allen, 
Son and Co. | 

Imperial Penny Postage.—Postage to Malta has been reduced 
to one penny. 

Keighley.—Negotiations are proceeding between the Gas com- 
mittee and the Keighley Tramways Co. as to the adoption of electric 
traction and to the supply of electrical energy by the Corporation, 
who already possess electric lighting powers. 

Light Railways —The following further light railway schemes 
have been approved by the Board of Trade :—From Trowse (Nor- 
folk) to Beccles (Suffolk); from Cheddleton Junction t» Caldon Low 
and Iinlme End; from Grimsby to Saltfleetby, with a branch to 
Cleethorpes ; from Stourbridge to Kinver; from Barking Town to 


the Beckton Gas Works; and sundry short lines in Northumber- 
land and in the townships of Chirton, North Shields, Tynemouth, 
Cullercoats, Whitley and Monkseaton. | 

The adjourned inquiry by the Light Railway Commissioners into 
the 5 Finchley, Hendon and District, the Hampstead, 
Finchley and Edgware, and the Highgate, Finchley and Wood 
Green Light Railways was resumed on Tuesday. At the conclusion 
of the promoters’ case, the chairman said that in the circumstances 
the Commissioners decided that the first two schemes should not 
be proceeded with. 

It is proposed to construct a light (electric) railway between 
Kelsall and Chester, and application is to be made to the Light 
Railway Commmissioners in May. The estimated cost of the line, 
pe ta be equipped on the overhead trolley system, is put at 

London County Council.—At Tuesday's meeting the Parlia- 
mentary committee reported upon the Central Electric Supply bil), 
recently passed by a Select committee of Parliament, The power 
proposed to be given to the company to break up roads, &c., out- 
side the area of supply had an important bearing upon the question 
of purchase, and the committee considered it one which might 
p be dealt with as a matter of public legislation by an 
amendment of the provisions of the Electric Lighting Acts with 
regard to purchase. It was for the Council to say whether or not 
the bill should be further opposed in the House of Lords with a 
view to obtaining some satisfactory arrangement with respect to 
the purchase of electric light undertakings. It was recommended 
that a petition be presented to the House of Lords with this object, 
and the recommendation was approved. 

The same committee reported that they had had the London 
County Tramways bill prepared to enable the Council to use one 
or more systems of electric traction on all or any of its tramways, 
and for that purpose to reconstruct the tram lines. The schedule 
to the bill contained particulars of lands in the parishes of Streat- 
ham, Camberwell, Lambeth, and Greenwich, which might be used 
88 Bites for generating stations, and which at present belonged to 
the Council as part of the undertaking of the London Tramways 
(Limited). It was recommended that the bill be approved, and 
the recommendation was also agreed to by the Council. 

The Highways committee reported that a conference had taken 
place with representatives of the Lambeth and Wandsworth local 
authorities as to a proposal that the Council should apply for a 
licence for the experimental use of mechanical traction on the 
tramways between Westminster Bridge and Tooting. The consent 
of both those bodies as the road authorities concerned would doubt- 
less be given, Prof. Kennedy, who had been asked by the Council 
to advise as to the system of mechanical traction most suitable for 
London, had proceeded to America to investigate the systems in 
use, and would probably be able to report within a month or six 
weeks. A proposal that the Lambeth and Wandsworth authorities 
be asked to give the required current was approved by the Council. 


Lucan-Leixlip (Dublin) Electric Tramway.—4A Board of Works 
inquiry into the engineering details of this line was held on Thurs- 
day. For the promoters, it was stated that the gauge would be 
3ft. 6in. and the rails would be on a raised platform, the height of 
the surface of the rail not to exceed a foot above the level of the 
carriage way. The line would be constructed of steel girder rails, 
bOlbs. per yard, on transverse sleepers. At road crossings, grooved 
Steel girder rails would be substituted, and would be laid level 
with the roadway. The total length of the line would be 18 miles. 
The total cost of construction for the electrical equipment (includ- 
ing poles, cables and motor cars) would be £4,950. The motive 
power would be supplied by the Dublin and Lucan Co. The feeders 
would be both under and over ground. 


Non-County Boroughs Association and Electrical Matters. — 
The annual meeting of the Non-County Boroughs Association was 
held at the Westminster Palace Hotel, London, on Friday last, 
the Mayor of Southport presiding. In their report for the year, 
the Executive Council of the Association stated that they had 
considered the General Power Distributing Co.’s bill, the Lan- 
cashire Electric Power bill, the South Lancashire and Cheshire 
Electricity bill, and the Leicestershire and Warwickshire Electric 
Supply bill, and considered that the rights of the boroughs were 
threatened by a new danger. If, for instance, the General Power 
Distributing Co.'s bill was passed, it would sanction a new policy 
and create à new danger. It had been the settled policy of Par- 
liament to allow municipalities peaceful possession, to sanction the 
policy of having only one service— municipal monopoly—in a 
borough. The passage of these bills would break down that policy. 
The Council were in perfect harmony with the principle that where 
boroughs (county or non-county) had with the sanction of Par- 
liament established, or were in the course of establishing, under- 
takings for the public benefit, and had not failed in the perform- 
ance of their duties, it was not right or expedient that powers 
should be granted to companies to compete with such local autho- 
rities. The Council further considered that the bills promoted by 
th» National Telephone Со. were, doubtless, objectionable and 
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inimical to the interests of non-county boroughs, and that the 
powers of the Company should not be extended. They objected to 
any act being passed which might tend to delay or interfere with 
the Government undertaking the telephone service of the country. 
It appeared to the Council to be the duty of non-county boroughs 
to resist the bills on the general principle of objection to hiring 
what might be termed national powers to a private company. The 
report of the Council here outlined was approved. 


Newport (Mon.).—Thirty-four additional arc lamps have been 
erected here, bringing the total to 76. 


Perth.—Of the offers received by the Town Council for the 
electric lighting of the town, Mr. Hawtayne considers that of 
Edmundson's Electricity Corporation the best, but the Council 
are recommended to retain their electric lighting powers, and to 
establish municipal electricity supply. 


Private Bill Legislation.—On the motion for the second read- 
ing of the Baker-street and Waterloo Railway Bill in the House of 
Commons on Tuesday, Sir T. G. Fardell said the Paddington Vestry 
objected to the Bill principally because the promoters contemplated 
establishing a generating station in the district. They had since 
offered to withdraw the clauses embodying that proposal, but other 
objections remained. If the promoters would be content to link 
Paddington Station with their line, all opposition would be with- 
drawn. The Bill was read a second time. 


Ramsgate.—The Town Council are at last awakening to the 
importance of electric lighting. The engineer has been instructed 
to prepare a report on the desirability of establishing electricity 
supply works or of allowing a company to undertake the work. 

St. Mary (Islington) v. St. Pancras.—For some time past 
there has been a deadlock, so far as electric lighting is concerned, 
in two important thoroughfares in the north-west of London— 
York-road and Brecknock-road—owing to the clashing of interests 
of the above-named vestries. It is suggested that the new London 
Government ВШ may prove a favourable opportunity for adjusting 
the boundaries of the two districts, so as to enable electric light 
mains to be carried down these two thoroughfares for the supply of 
current to a large number of consumers. 


St. Pancras (London).—The Vestry are increasing the salary of 
Mr. P. N. Hooper, ergineer-in-charge of the King’s-road station, 
from £200 to £220 from May next, with annual increments of £20 
up to £300. | 


Shoreditch (London).—The Vestry have accepted an offer of 
the County of London Company to pay £100 per annum for 
permission to lay two electric cables through the parish from the 
company’s generating station for the supply of outside districte. 


Smoke Nuisance.—At Bow.street on Monday the Charing Cross 
and Strand Electricity Supply Corporation (Limited) were summoned 
under the Public Health (London) Act for disobedience to an order 
requiring them to abate a smoke nuisance. Mr. H. Avory, who 
defended, said his clients had put in the best possible furnaces and 
burnt the best Welsh coal, mixed with coke, to diminish the smoke 
as far as possible. They were under а statutory obligation to give 
a supply of electricity, and he submitted that under Sec. 24 of the 
Act they were entitled to claim exemption from further proceedings. 
Sir James Vaughan adjourned the summons sine die, that the 
defendants’ furnaces might be examined as to their efficiency by an 
expert to be nominated by the President of the Institution of Civil 
Engineers. This decision is in striking contrast to that of Mr. 
Slade in the prosecution of the City of London Co., recorded in 
our last issue. 


' Southampton.—The Tramways committee recommend the 
borrowing of £17,159, Mr. Manville's estimated cost of providing 
and erecting buildings, plant and feeders for the supply of electrical 
energy to the proposed electric tramways, extending the electric 
light mains to Shirley, adding two new boilers to the existing 
boiler house, and the extension of the mains to the Isolation 
Hospital, which requires current for about 400 8 c.p. lamps. 


State Commercial А сепів. — (6 was announced in Parliament 
on Monday that Her Majesty's Government contemplate the 
employment of three new British commercial agents abroad. 

Stratton.—The Parish Council have been recommended in public 
meeting to adopt electric lighting. 


Trade with Russia.—The U.S. Consul-General for St. Peters- 
burg has recently sent home an interesting set of suggestions 
concerning trade with Russia. The report states that the population 
of the Russian Empire at the present time is 130,000,000, increas- 
ing annually by about 2,000,000. The area of the country is 
about 8,500,000 square miles, or one-sixth of the lead of the 
globe. The country obviously constitutes a world larga enough to 
command the attention of leading mauufacturers and exporters, 
who are seeking markets for their surplus manufactures. Pre- 
ference is given by Russian merchants to dealing direct with 
manufacturers rather thau through agents in London or Hamburg. 
Catalogues and circulars intended for Russian merchant houses 
should be printed either in German or Russian (preferably 


Russian) should state price of the article offered, largest 
discount, and terms of payment in Russian values. The 
surest and best plan for introducing goods into Russia is 
to send samples hy a thoroughly competent representative 
of the business it is proposed to push. An acquaintance 
with Russian, German or French, while not absolutely necessary, is 
of great assistance. During the winter season in Russia there are 
less than seven hours daylight, while botween May and September 
there is no night. Russia offers a rich field for inventors, and 
manufacturers should study the markets and methods of doing 
business. It is pointed out that the number of representatives of 
American firms who visit Russia annually is rapidly increas- 
ing, and a long list of well known trading corporations in the States, 
includiog several in the electrical industry, accompanies the report. 
There is a large field in Russia for the introduction of electric street 
cars, elevators, electrical apparatus and supplies used in electric 
light, power and traction work. It is probable that immediately 
after the Paris exhibition of 1901 the goods exhibited by American 
firms will be re-shown in St. Petersburg aud Moscow with the view 
of influencing orders for American goods. 


Village Lighting.—The Tanfield (Durham) Council have 
arranged to light their district (including Tantobie, Mountsett, 
Clough Dene, Hobson and Tanfield Lea) electrically. Lighting is 
to be effected by incandescents, and it is estimated that a substantial 
saving will be effected in the annual cost. 


Weston-super-Mare.—Major P. Cardew held an inquiry on 
Tuesday into the application of the Weston-super- Mare and District 
Electric Lighting and Power Syndicate for a provisional order, and 
into the proposal of the District Council to transfer their order to 
the Municipal Electric Power and Distribution Company. For the 
syndicate it was contended that the Council had forfeited their 
right to transfer their powers. Mr. Е. E. Gripper, electrical 
engineer to the syndicate and managing director to Eimundson’s 
Electricity Corporation, said he had made a rough estimate of the 
cost of carrying out an electric lighting scheme for Weston-super- 
Mare, and he thought £15,000 would be necessary to establish 
works sufficient to supply the compulsory area. He had recom- 
mended that £25,000 should be expended in laying mains during 
the first year, and a further sum of £10,000 for extensions during 
the succeeding two years. His company originally made offers to 
the Council, prior to the syndicate, but were informed that the 
Council intended to carry out the work themselves. The town 
clerk (Mr. Sidney C. Smith) stated that the terms offered by 
the Municipal Distribution Company had been accepted by the 
Council after due discussion. Mr. Offer, of the Municipal Com- 
pany, repudiated an insinuation of having in any way used undue 
influence upon members of the Council. Mr. W.C. C. Hawtayne, 
consulting engineer to the Council, compared the tetms submitted 
by the contending?companies, giving preference to those offered by 
the Municipal Company. At the conclusion of the evidence, Major 
Cardew said he would report to the Board of Trade at an early date. 


Windsor.—The public electric lighting was inaugurated on 
Saturday evening. Ten 2,000 c.p. arcs and eight 500 c.p. lamps 
have been erected. Some streets are to be illuminated by means 
of 16 c.p. incandescents. The Company's tender for the public 
lighting was only accepted about three weeks ago, in consequence 
of the Gas Company's proposal to make an increased charge of 
12s. 6d. per lamp. 

Woking.—By the casting vote of the chairman, the District 
Council last week decided not to purchase the undertaking of the 
local electric supply company. 


COMPANIES' MEETINGS AND REPORTS. 
—— — ; 
Willans and Robinson (Limited). 


The ordinary general meetiog of Willans and Robinson (Limited) was 
held on Wednesday, at the Cannon-street Hotel, under the presidency of 
Mr. Mark RoBiNsox. 

The SECRETARY (Mr. C. 8. E:sex) having read the advertisemeut 
convening the meeting, 

The CHAIRMAN said: Gentlemen, the last time I had the pleasure of 
addressing you, I think, I began by congratulating you on the fact 
that I had next to nothing to say, and that we had nothing to 
recommend but a dividend. In rising this time to move the adop- 
tion of the report and accounts, I have a different tale to tell, for 
though the dividend we recommend is happily larger than ever before, 
I fear you must this time listen to a long speech, for our recommenda- 
tions are extensive. Growing prosperity has brought upon us necessities 
which six montbs ago we could only foreshadow to you, and which 
we then hoped to postpone somewhat longer. I allude, of course, to 
the extensions we propose to carry out, and to the additional capital they 
necessitate. It is а large subject, deserving full explanation by the Directors. 
and full consideration by us all, and I propose to deferit for a few minutes, 
во that we may deal first with those matters which really arise out of the 
half- year's accounts. First, let us congratulate ourselves upon a successful 
half-year, and the more во as its success is due to reasons which seem 
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to promise even better results for the future. The half-year’s net 
profit has risen from £17,521 to £22,628, an increase of over £5,000. 


enough to do justice to the arguments in support of them, and yet not so 
full as to put information unduly at the disposal of rivals. Very briefly, 


As the paid-up capital increased during the half-year, more interest , then, the position is this. We believe the electrical industry, whether in 


would be payable, even at the old rate, but even with this correction 
our real disposable increase in comparison with the preceding half-year, 
is over £4,000. Profit has increased much faster than capital, which is a 
true test of success, and one to which I would specially direct your atten- 
tion. It may be objected that we are now reaping the benefit of 
capital subscribed in previous years, but this is only partially 
true; at any rate the improvement in profits has been for several 
half-yeara continuous, and not only continuous, but progressive. I think 
we may fairly attribute it to the success of our plans for increasing the 
output and diminishing the cost of production ; in fact, we are entitled to 
claim that the advice we gave you four years ago, to sanction new works 
and a large increase of capital, has been justified by the results. As you 
know, we shall this afternoon again ask your sanction for a similar 
step, for reasons identical with those which gained your approval 
then, ind with results which, we believe, will be as satisfactory. 
Turning now to the report, you will notice in paragraph 2 that the sum 
applied to depreciation is less than last time, viz, £5,013, against 
£5,591, which may look like retrogression in our accustomed methods of 
prudence. This change is due, however, to an alteration in accounts, 
by which we shall in future deal with the replacing of certain 
very perishable articles otherwise than through the depreciation account. 
There is in reality an increase in the total sum thus applied, as might 
naturally be expected, and not a diminution. Next, with regard to the 
dividend. When Directors propose a higher dividend than before, 
with plenty of reason to show for it, I believe they are expected to 
carry themselves az those assured of the praise of all men. But 
we know better, because we have taken this rash step before, and 
remember what happened then, when, after long consideration, and 
much carrying to reserve, we raised our modest 7 per cent. to 8. The 
great body of the shareholders undoubtedly approved, but at least one 
shareholder, of deservedly great weight in our counsels, thought we 
were rash, and said so. We think the result shows that we were not, and in 
the proposal we now make, viz., to pay 10 per cent. on the Ordinary 

while carrying to the reserves, as you will observe, at the rate of no less than 
£11,000 per annum, we believe that we hold only a fair balance between the 
interests of the present shareholders and those of their successors. You 
will readily believe, gentlemen, without our assurances, that your 
Directors have no wish to face the unpleasantness of a reduced dividend 
in the future, and if we recommend 10 per cent. it is because we hope to 
keep it up. Assuming that this increase of dividend receives your eanc- 
tion, we have a balance left which we propose to apply as set forth in the 
report. You will notice that we carry an increased sum to the reserve 
fund. It is but two years since we congratulated ourselves on carrying 
£3,000 in all to the debenture redemption fund and to the reserve 
fund combined. This time, for the same two objects, we jointly 
reserve £5,500, nearly twice as much, and we make still another 
reserve of £1, by increasing the sum carried forward ; in fact, the 
profits reserved this half-year would be by themselves sufficient to pay au 
additional dividend on the Ordinary shares, at the rate of over 9 per cent. 
per annum. Further justification for a 10 per cent. dividend can scarcely 
be asked for. The paragraph showing the appropriation of the balance of 
the share premiums account will meet, we hope, with your approval. We 
bave carefully considered the valuation of our Thames Ditton property and 
plant, and, in accordance with views expressed from the chair at former 
meetings, and received by the shareholders with approval, we have written 
it down sufficiently to discount any probable chance of a serious loss in 
disposing of tbe Ditton property, should we decide later (as no doubt we 
shall) to remove the whole of the plant to Rugby. We have paid all the 
expenses of our move, and we have still kept a little in hand for clearing 
up old matters which remain unsettled in connection with it. And finally 
we have added £5,000 to our already handsome reserve fund. The growth of 
the reserve fund, briefly mentioned in the report, gives us all, we think, solid 
ground for congratulation, and the fact that we have completed five years 
of existence gives us also some excuse for talking about it ; it is the end of 
a quinquennial period, as the insurance offices say. It ів a period we may 
be proud of. At the end of our first year's work, our paid-up share 
capital stood at just under £200,000, and our profit for the first year at a 
little over £14,000. At the end of the fifth year’s work, the paid-up 
share capital stands at £300,000, and the profit for the year a little over 
540.000. In theinterval we have nearly doubled the capital, if we include 
the debenture capital, but we have nearly trebled the profit. In the pros- 
pectus we talked of earning not less than 12 per cent., available for dividend 
or reserve, upon £112,500 of ordinary capital ; in our fifth year we have 
actually earned, though of course we have not wholly distributed,about 164 
per cent. upon £150,000 of ordinary capital. The horse-power ordered 
from us in our fifth year is more than double that ordered in our first year, 
These figures show not only great advance, but progressive advance ; the 
increased amount of capital we have put into the business has justified 
itaelf, by improving the returns upon what was there before. It is with 
the conviction that the same result may reasonably be expected to follow, 
that we now ask your sanction to a further increase. That we may not 
have to trouble you again in the same way, we propose to raise the 
authorised share capital at once from £300,000 to £500,000, but we do 
not contemplate issuing at present more than £100,000. It would be 
idle to say that we look upon our business as anything but a highly 
progressive one, and in fact we believe that, under the conditions of t ade 
which are now arising, advance is not only safe, but necessary ; that for 
us, standing still means going back. "l'herefore, we do not pretend to any 
strong hope that we can stop at £100,000 for more than a couple of years 
or so, but you may rely upon ourstopping there as long as we possibly can. 
it is difficult to give expression to views which, I can assure you, have been 
most thoroughly thought out and discussed, which shall be at once full 


municipal hands or others, is about to make great advances. Much more 
horse-power will be wanted, and much larger engines. In past forecasta 
of the plant and space we should be likely to require in the future, we 
have been sometimes charged with rashness, but, in fact, we have been too ` 
timid, and as the size of the engines required for driving dynamos has 
increased, we have sometimes been found  unprepared, and the 
first orders for the larger sizes have gone elsewhere. Happily we 
have been able to divert the new stream of business, or a suflicient 
part of it, back to our own shops, when, later, we have qualifiel 
ourselves to receive it. But we may not be so fortunate if we 
again neglect the signs of the times, while I am bound to say that even if 
the probabilities of very large work coming our way were much less thin 
they are, it would still answer our purpose to enlarge our shops and put 
down heavier toole, if only for the excellent position it would put us in 
for taking orders for early delivery. As regards the foundry, that was 
knowingly built far below our expected requirements, and so we desire it 
to remain even after doubling it, for castings, at least of some classes, are 
easily obtained from other foundries. The main feature of our proposals, 
however, is that we propose to extend the machine shop chiefly by moving 
the boiler work altogether from Rugby, at some saving, of courae, in the 
extensions at Rugby, but at the cost of building new works elsewhere. An 
excellent site has been secured near Chester on а $9 yeara’ lease, at 
& satisfactory rental. It abuts on one side upon the North-Western 
Railway, and upon the lower part of the river Dee on the other, so that 
we shall be able to bring moderate-sized coasters, both sailing and steam, 
alongside our own wharf. А colliery siding connects with our own. We 
have secured 30 acres, во as to have plenty of room for storage, and for 
extensions. Of the advantages of the site, for the particular class of work 
intended, we think there will be little doubt, but perhaps some share- 
holders are surprised that we are willing to have our boiler works ao far 
from Rugby. The explanation is that the two classes of work are very 
different, and, further, that the boiler works will require little or no com- 
mercial staff upon the spot, the commercial business of boiler sellling, 
and its account keeping, being easily conducted at Rugby. The 
constructive staff will be wholly separate from that required four 
the engine business, and complete separation will be à gain to both, 
while we are confident that only a moderate amount of the Directors’ timo 
will be required at Chester. From the point of view of administration, we 
distinctly prefer a complete separation, and although the distance in miles 
ia а good deal, that in time, between two principal stations on the sams 
railway, is not excessive. It is also worth remembering that some day we 
may be glad to do some of the engine foundry work at the nortbern 
works, which has communication with Rugby by canal as well as by rail. 
Probably tke crucial question you will desire to put is, why have we thus 
come to the conclusion that a business we intended to work as а mere 
adjunct to the engine business at Rugby, and which, in fact, we have 
practically not worked at all, is now worthy of works of its own, and of a 
large investment of capital! What has changed in the position! 
Gentlemen, the slow progress we have made in developing the Niclau se 
boiler business has been frequently commented upon, and none of 
us have liked it. Let me tell you the reasons, and since I have 
been largely responsible for the delay, allow me to state them as for 
myself, though I am sure my colleagues agree with me. The water-tub» 
boiler of the various French types is cs:entially foreign in details, and 
though we took long to consider the design before adopting it, and put it 
through meny tests, we never doubted that long, practical use in this 
country would show the need of changes of some kind. "That, in our 
opinion, has happened. The design is all we thouzht it, and we believe 
there is no boiler in the world во good, but we wish to meet English vie we, 
or even English prejudices if you will, to modify some points of construc- 
tion—not of design. It is not desirable to enumerate them, but the 
methods we wish to substitute are such as can only be carried out 
upon a large scale. That was not the case in the original construction 
of the boiler, which appealed to us as iavolving no speciality beyond high- 
class machine work, which we were just the people to undertake, 
while a comparatively few boilers could be made to nearly as good purpose 
as а great many. We had, therefore, to face this position: We have to 
make certain changes in the methods of manufacture, which in a sense 
disqualify the boiler from bring made upon the scale, and by the means 
which we first contemplated ; we cannot even begin small, as we always 
intended. At the same time, by excellent luck, we can find other uses for 
the Rugby boiler shop, with only small loss in shifting, or even in selling, 
the special boiler tools we have so far laid down. Shall we abandon the 
Niclausse boiler, and write off the not very serious amount of capital we 
have locked up in it? That was the question before us. But while our 
views about the construction of the boiler had developed, so also had the 
public demand for water-tube boilers, and во also had our views about the value 
of the Niclausse boiler. We had begun by believing it at least good enough 
to make upon the small scale; now we are confident that it is good enough 
to make upon the largest scale, and that a corresponding demand for it exista, 
and further that it promises to add to our business an even more profitable 
branch than we supposed at first. These, gentlemen, are in outline the 
reasons which have led us to propose to use the present boiler shop as an 
additional machine shop, and to start new boiler shops else where, and во 
leave the Rugby site in its entirety for the growth of our engine business. 
Assuming that we have your approval so far, let me pass now to the mode 
of issue cf the £100,C00 of capital which we consider sufficient for the 
present. We propose to offer all the new shares pro rata to the existing 
shareholders, at the rate of one for every three of the same kind they 
now hold, and to issue half as Preference, and half as Ordinary 
shares. As you know, this requires a special sanction by the Prefer- 
ence shareholders, whose separate meeting is t» follow this one, at four 
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o'clock. We trust they will remember the rule that the better 
is the position of the Ordinary shares (and we aim by this scheme 
at improving that position) the greater is the value of the Prefer- 
ence shares. There will be more of them, but, if our bopes are well 
founded, they will each be worth more money. We propose to issue at 
the eame moderate premiums as last time the £5 Preference shares at £6 
and the £5 Ordinary shares at £7, and to let the shareholders have the 
benefit of the low rate of issue. Additional applications will also be 
invited, as usual, for such shares as may not be taken up by those to whom 
they are allotted. A question which has always come up in our issues has 
been whether payments should be made promptly or over a long period. 
Naturally, the Company does not want the money quickly, and, as we ask 
you to leave the matter in our hands, I may say that we incline to a long 
period, asking for the first £1 and the premium upon acceptance of allot- 
ment—£2, say, in October this year, and £2, say, in April next year. If our 
scheme is approved the Company will receive £30,000 in premiums, which 
Wwe propose to dispose of on the same lines as before, firat paying from them 
the cost of removing the remaining tools from Ditton to Rugby, should 
that course be decided upon, and the cost of moving the boiler tools from 
Rugby to the Northern site, then writing down any assets which may кееш 
to require special treatment—as to which we suggest writing off “Patents” 
altogether, and not allowing that heading to arise again as an asset, 
unlesss under very special circumstances. These services might together 
absorb about one-fourth of the amount, leaving a very substantial sum 
to go to the reserve fund, which we might then hope soon to see 
in the neighbourhood of £60,000. The question does not arise 
directly now, but we ought, after this, to address our efforts to so increas- 
ing the reserve fund, that when we have the option of paying off the whole 
of the debenture debt (£100,000) in 1906, we may be ready to do so, and 
still leave the reserve fund larger than the goodwill. In fact, all this will 
come about, and more, if we but keep up our present rate of putting by. 
It is unnecessary to point out what a splendid position we should then find 
ourselves in, and the dream, after all, appears to be a very probable one. 
Next, permit me to refer to & personal matter in regard to increasea of 
capital. Those shareholders who have studied the articles of association 
of the Company will be aware that those there called “the original 
Directors " (whose share in the management differs from that of our more 
recent colleagues ; in fact, they might be fairly described by the words 
" managing Directors") receive salaries which increase with the capital 
of the Company. Roughly speaking, it is not an unfair arrangement, for a 
big concern takes more managing, and involves more real responaibility, 
than a small one. But we think there should be a limit to it, and it is 
right you should know that the original Directors” have executed 
supplementary agreements with the Company to the effect that no 
increase of capital, sub,equent to the £100,000 now proposed 
to be issued, shall carry with it any increase in their salaries, 
notwithstanding the rights conferred upon them by the articles 
of association. I have detained you во long, and there is so 
much to get through, that I refrain from commenting upon the items of 
the accounta, though pleased, of course, to answer questions. Several of the 
items of expenditure, which often provoke comment, are lower than usual, 
but probably such reductions, like the increases which preceded them, and 
may follow them, are accidental. With a growing business such items 
tend generally upwards, in spite of all watchfulness. I now move the 
adoption of the report and accounts. 

Mr. H. PERCY BOULNOIS seconded. 

Mr. PEACH thought that the reserve fund was increased unnecessarily, 
and that the profits available for distribution among the shareholders were 
thus unduly curtailed. He moved an amendment, in effect, increasing the 
dividend payable on the Ordinary shares, remarking, however, that he 
brought the amendment forward more with a view of discussion on the 
subject than with any idea of getting it carried. 

The CHAIRMAN said he could not put the amendment, because a larger 
dividend than that recommended by the Directors could not be paid. 

Mr. PEACH (continuing) said that a reserve fund, a3 he underetood it, 
hal three uses—for equalising dividends, for providing against contin- 
gencies, and for providing capital for the purposes of the business at a time 
when it might not be possible to raise money on advantageous terms on 
the outside market. He thought the existing reserve fund was more than 
ample for the first two purposes, and that so long as any extension that 
was proposed wa; legitimate, there would bs no difficulty in raising the 
capital that might be required. 

A SHAREHOLDER pointed out that another use of the reserve fund, 
which Mr. Peach hal overlooked, was to strengthen the financial position 
of the Company, and to enable the Directors better to meet competition. 

Another SHAREHOLDER remarked that a very important point in 
connection with their having a good reserve fund was that it might enable 
them in a few years’ time to pay off their debentures—a measure which 
would place the ordinary shareholders in a much stronger position. 

The CHAIRMAN then put the motion, and declared it carried nem con. 
He afterwards proposed the declaration of dividends for the half-year ended 
December 31st last, at the rate of 6 per cent. per annum on the Preference 
shares, and at the rate of 10 per cent. par annum on the Ordinary shares. 
He remarked, with reference to the discussion which had just taken place, 
that some would always think that it was better to pay a larger dividend 
than to carry forward so much, while othera would maintain, with equal 
force, that it was better to carry forward a larger amount instead of pay- 
ing a higher dividenl. Speaking as & Director, however, he might state 
that the possession of a good reserve fund greatly eased the responsibilities 
of Directors and facilitated their work if they had to go to their bankers. 

Mr. R. S. ERSKINE seconded the motion, which was carried unanimously. 

Sir Gilbert Augustus Clayton-East, Bart., and Mr. Thomas Orger 
Lazenby, J. P., were re-elected as Directors, and Messrs. Cooper Bros. were 
afterwards reappointed auditors. 

The meeting then considered resolutions for increasing the capital. 


The DEPUTY-CHAIRMAN (Sir Gilbert Clayton-East) said he had 
much pleasure in proposing the resolution increasing the capital of the 
Company. It was intended to extend the works at Rugby and to procure 
more and more powerful tools they proposed to use part of the new 
capital Another portion of the capital they proposed to use in starting 
boiler works at Queensferry, on the Dee, near Chester. They had been 
slow about their boiler, but the time had not been lost or wasted, and had 
now arrived for them to commence its manufacture with confidence, He 
concluded by moving that the capital of the Company be increased to 
£500,000 by the creation of 40,000 additional shares of £5 each, half in 
Six Per Cent. Cumulative Preference and half as Ordinary shares, ranking 
for dividend pari passu with the existing Preference and Ordinary share 
capital. 

Mr. A. R. HOLLAND seconded the motion. 

Mr. PERCY HUNTER doubted the wisdom of imposing on the existing 
successful business additional capital in order to develop the boiler. He 
suggested that the boiler part of the business might be conducted by a 
separate company. 

The CHAIRMAN said the work which had heen done with the boiler 
hitherto had been experimental, but there was not the slightest notion of 
experimenting at the proposed new works. Не believed the physiological 
moment for bringing out the boiler had arrived. He believed they bad a 
most valuable property in their boiler, which would make profits quite out 
of proportion to the capital invested in it. The administrative expenses 
connected with the new enterprise would be small. 

The resolution was carried nem con. 

It waa also resolved that the new shares should be issued at such times 
&nd at such premiums as the Directors should determine. 

A meeting of the holders of the 30,000 Preference shares was held subse- 
quently, at which it was resolved that the Company be empowered to 
create and issue the new Cumulative Preference shares ranking for divi- 
dend, and in all other respects, with the existing Preference shares in the 
Company. 

A cordial vote of thanks to the Chairman and Directors brought the 
proceedings to a close. 


National Electric Free Wiring Co. (Limited). 


The first ordinary general meeting of this Company took place on Friday 
last, under the presidency of Mr. R. STEWART BAIN. 

The SECRETARY (Mr. Percy B. Wilson) read the notice convening 
the meeting, and the report and accounts having been taken as read, 

The CHAIRMAN said: Gentlemen, you will see from the report that 
the accounts are made up from the inception of the Company—that 
is to say, from the time of our taking over the business of the Electric 
Free Wiring Syndicate in July, 1897—to December 31, 1898, but as 
we did not start work until about the beginning of October, 1897, 
they really only cover a period of 15 working months. During that 
time we completed 976 installations, with an aggregate of 24,498 
8 c.p. lampe. Of these 680 were free-wired installations and 236 were for 
ordinary contract work. The free-wired lamps numbered altogether 
24,498, and the contract lamps numbered 9,625. We had in hand 
at the end of the year 423 orders, with the aggregate of 15,224 
lamps, and since the books were clos:d we have received 
orders for 298 installations, with the aggregate of 5,565 lamps. 
Considering that the business is a new one, I think we have every reason 
to be satisfied with the progress it bas made and the prospects it holds 
out for the future. In addition to the contracts we took over from the 
Syndicate, further free wiring contracts have been completed during the 
period under review with the Taunton, Canterbury and Lincoln Corpora- 
tions and with the Blackheath and Greenwich, Fleetwood, and Prescot 
Electric Supply Companies, and since the end of the year we have completed 
contracts with the Corporations of Tunbridge Wells and Redditch and the 
Salisbury Electric Supply Co, and other contracts are in course of negotia- 
tion ; in fact, we have heard this morning we have received another one. 
You will see from this that the business is increasing in a satisfactory 
manner. We have opened branch offices at Peckham, Shoreditch, Blick- 
pool, Bradford, Canterbury, Lincoln, Prescot, Redditch, Taunton, 
Worcester, Tunbridge Wells and Salisbury. If you will turn to the 
accounts, you will see that during the period under review, our total 
revenue amounted to £3,244. 11s. 3d., and, of this amount, £755. 6s. 4d. 
represents the amount we received from revenue from the free wired 
installations. As we shall probably look to this item as our principal 
source of revenue in the future this amount does not, perhaps, look very 
large, but a more favourable aspect is put upon it when I tell you that out 
of 680 installations completed at the end of the year only 85 had been 
completed for a full year, and consequently had borne revenue for that 
period, the remainder having been completed during varying periods a 
large proportion during the last quarter of the year—and that the revenue 
for the last quarter of the year amounted to nearly one-half of the total 
amount shown under this head. It will be apparent, therefore, that, 
having commenced the present year with 680 installations, all of which are 
revenue-bearing, our receipts from this source during the presen* year will 
show & considerable increase. Our profits from contracts and sales 
amount to £2,037. 4s 4d. Тһе Board consider this is satisfactory, 
considering that the business is a new one and that our men had to be 
trained to use the system of wiring. We have carried out some important 
contracts, as, for example, the wiring of the new General Post Office at 
Liverpool—the second largest in the kingdom —the West Ham Technical 
Institute (for the West Ham Corporation), the Derby Technical Institute 
(for the Derby Corporation), the Metropolitan Fire Brigade Headquarters 
(for the London County Council) and many others, and in almost every 
case our work has given complete satisfaction. We have had complaints— 
every new business must have complaints—and considering the difficulties 
we had to overcome in training our men to practically new system of 
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wiring and the difficulty we have had in obtaining suitable men, I think 
we have done exceedingly well to have had so few. These complaints 
have now almost entirely disappeared, and we have lately received some 
excellent testimonials as to the quality of our work. Our system meets 
all the requirements of the new wiring rules which have been formulated 
eince the introduction of the high-voltage system by various lighting 
authorities, and it is equal, if not superior, to any system for efficiency and 
durability. The work has been carried out at less cost than the figures in 
the prospectus, although we have installed a larger proportion of 8 c.p. 
lamps than we anticipated. The cost of installing an 8 c.p. lamp is prac- 
tically the same as installing a 16 c.p., although the revenue received from 
a 16 c.p. is nearly double. The amount received for interest and discount 
was £414. 18s. 1d. and the greater part of this item was the interest received 
on money we had on deposit. We have only called up 108. per share, and 
ot this we had at the end of the year £20,000 on deposit. Our balance 
would have been less than this if we had not received some large payments 
on account of contracts towards the close of the year; but we were 
fortunate in placing the money at very good rates of interest during the 
time that money was comparatively dear. I might mention bere that we 
hope to have a new source of revenue to show in this account next year. 
We find a number of people object to free wiring, but cannot afford to pay 
for the wiring of their houses in one sum, and for this class of customers 
we have adopted what is commonly known as the hire-purchase system, 
by means of which customers may become the possessors of their installa- 
tions on easy terms of payment extending over опе, two, or three years. Of 
course, these payments are under proper guarantees, and we have already 
every reason to be satiefied with thé success of this new system. If 
you will now look at the debit side of the account you will see that the 
management expenses were £1,550. 78. 10d., after charging the proportion 
of the expenses to free wired installations in accordance with the con- 
ditions of the agreements we have with lighting authorities. This propor- 
tion was carefully ascertained, and, after being checked by our auditora, 
carried to the proper account. The next item is Directors’ fees. The 
Directors are entitled to £1,750 for the period, but the Board are more 
concerned in the ultimate success of the Company than in drawing the 
full fees to which they are entitled. (Hear, hear. We have agreed 
to relinquish £1,375—nearly four-fifths of the total—and the amount 
drawn about recoups us for the out-of-pocket expenses in attending to 
the business of the Company. We have considered it prudent to at 
once commence writing off amounts for depreciaton. The prospectus 
stated that befure a dividend was paid a sufficient amount was to be set 
aside yearly to form a sinking fund. We have not waited until we paid 
a dividend before commencing to writs off certain amounts for depreciation, 
&c., and in writing off this amount of £233. 11s. 8d., our auditors are of 
opinion that we have done all that we could be reasonably expected 
to do in the first year. The balance (£1,222. 83, 3d.) ia, perhaps, 
better than it looks at first sight. The total amount of capital 
we have received is £51,060, out of this we had to pay £11,149 in cash to 
the vendors, and as we had £21,838. 17s. 7d. in hand at the end of 
the year, this leaves a sum of about £18,000, which we have used as 
working capital. Of this £14,000 was їп our possession, and used by 
us for 17 months and £4,000 for five months. This balance of £1,222 
would, therefore, nearly represent 6 per cent. per annum on the total 
capital employed and ratber more than 24 per cent, per annum on the 
total capital called up, a result which I hope you will consider fairly 
satisfactory on the first year's working of an entirely new company, for 
which the business had to be made. 'The Board consider it would 
be prudent to carry this amount forward to the credit of the 
current year. I have already referred to the principal items in 
the balance-sheet. The items I have not referred to are Stock at 
head offices and branches (£5,521. Os. 9d). This is the amount of Stock 
certified by our manager and district managers at the various branches. 
The item of £3,951 represents the amounts due from our customers up to 
the end of the year, and are all certified as being good. I now formally 
move That the report and accounts be received and adopted." 

Mr. J. W. SWAN seconded the motion. 

A SHAREHOLDER asked what was the object of calling up the second 
5з. per share if there was not to be any use made of the money. 

Mr. A. E. FRANKLIN asked how it was the profits appeared зә small 
on the contract business, that 296 installations only produced a revenue 
of £2,000, con:idering the very large installations that had been ia exis- 
tence, and said he thought it would interest the shareholders to know what 
percentage of profit was made on these contracts. 

The CHAIRMAN replied that the balance of £21,838 would have 
been considerably less if the Company had not received towards the 
end of the year considerable sums on account of large contracts 
which had been completed. The Board did not consider it desirable 
to distinguish in the accounts between the profits from the sales and 
from the contract work, because they did not wish to give their trade 
rivals information as to the profits that had been made on the contracts. 
On some of the large contracts completed in the early stages of the Com- 
т апу'в existence only small profits were made, but they did not look for 
large profits in the early stages of their undertaking. The Government 
was satisfied with what had been done at the Liverpool Post Office, and 
he hoped it would lead to their receiving other contracts. 

The motion was then put and carried unanimously. 

The retiring Directors (Mr. James T. Jervis and Mr. W. R. Davies) 
were re-elected, aud the auditors (Messrs. Monkhouse, Stoneham and Co.) 
re-appointed. 

The meeting then became extraordinary for the purpose of considering 
a resolution —“ That the name of the Company be and it is hereby altered 
from the National Elect'ic Free Wiring Co, (Limited), to the National 
Electric Wiring Co. ( Litnited)." | 

The resolution waa carried unanimously and a vote of thanks to the 
Chairman terminated the proceedings. 


County of London and Brush Provincial Electric 
Lighting Co. (Limited). 

The fifth ordinary general meeting of this Company was held on Monday, 
under the presidency of the Right Hon. Lord RATHMOBE. 

The SECRETARY (Mr. H. B. Renwick) read the notice convening the 
meeting. 

The CHAIRMAN eaid: The report and accounts having been taken as 
read, I now propose their adoption. In doing so I hope that you will all 
agree that the story we have there told vou is, on the whole, very satis- 
factory and encouraging in the proof it gives of steady progress in the 
development of the business and of the policy of our Company, and 
encouraging in the hopes it holds out of substantial results in the near 
future and of the still greater succe:ses which we believe will ultimately 
follow. Of course, as you all know, this Company is still passing through 
that transition stage through which all undertakings similar to oura have 
had or have to pass, and during tbat transition stage checke, delays 
and disappointments are more apparent, and are more severely felt, 
than when the undertaking attains maturity. As to the accounts, the 
capital expenditure on our London stations amounted during the year to 
£148,798 ; but of that sum £101,906 was on account of maina, trans- 
formera, motors, and meters, of which £45,322 was in respect of Camber- 
well, and £12,828 of Eastern Holborn, much of which expenditure із, for 
the moment, necessarily not productive. In the case of Camberwell it is 
unproductive to any extent at present, owing to the delays which we 
encountered in obtaining access to that district—delays over which we 
had no control—and in the case of Eastern Holborn, on account 
of the fact that the supply has only been available for so short a 
time. But I am glad to say that those obstacles have now been overcome 
in Camber well, and both in that district and in Eastern Holborn we anti- 
cipate satisfactory returns. Expenditure on buildings" (£13,479) was 
the greater part in respect of works which were really carried out in 1897. 
The item of £20,595, under “Sundry debtora," are debts principally for 
current supplied to consumers, and interest and dividends owing to из by 
our associated companies. They were all good debts, and since the end of 
the financial year have been almost all collected. On the other side, 
" Suadry creditora ” and “ Bills payable," £45,007 are in respect of cables, 
conduits, and various kinds of machinery, as well as of other small accounts 
incidental to the ordinary working of our business, and they have either 
been already paid off, or are very shortly to be. Loans against security 
amount to £101,000, and this represents temporary advances which we 
have had from our bankers. Owing to the favourable state of the money 
market, and also, to а great extent, to the wise and able advice of our Vice- 
Chairman, Mr. J. B. Braithwaite, jun., those advances were obtained at very 
favourable rates of interest, and they have now been considerably reduced. 
With regard to our London stations, I will ask you to bear in mind that 
a great deal of the expenditure has been up to the present necessarily 
unremunerative. As tims goes on that expenditure becomes daily 
more reproductive. Nevertheless, you will see that a gross revenue of 
£22,261 has been contributed from our two London stations, and that is 
after allowing for the considerable rebates which we make to some of our 
customers. І think you will agree that this sum of £22,261 is almost 
as much as we could fairly have expected from these two stations, bearing 
in mind, of course, what із the real key to the situation —that last year, 
1898, was really the first completed year of working in the case of both 
stations. Coming to the net revenue account, so far a3 the North London 
station is concerned, I must frankly say that the proportion of net revenue 
to gross earnings is not very satisfactory, but there were many causes 
which contributed to this untoward result. In the first place the fuel 
bill, for reasons upon which I need not dilate, Was much larger. 
Then the station lighting is also rather larger than we like to 
see. That was caused by the necessity of carrying on construc- 
tion works during the night. Repairs is a rather large item, but I 
believe these repairs were of rather an exceptional character. But putting 
all those – what I would call rather excessive and accidental expenses— 
together, a considerable sum is arrived at, which would no doubt have 
gone to swell the net revenue of the North London station. One unsatis- 
factory item, rates and taxes, comes to nearly £1,000, or 10 per cent. of 
the gross earnings. However, on the other haud, I am glad to say there has 
been a saving already this year iu the fuel bill ia the North London station 
of 1d. per unit, and Mr. Lawson, our engineer and manager, hopes before 
the end of the year this saving may amount to 3d. Turning to Wandsworth 
station, we consider the result of the working there altogether satisfactory, 
because we find that out of a total of £11,042 received £4,958 was clear 
profit, and at this station, again, we hope that further economies may be 
effected. Testing the case by the amount of sales of current, our engineer 
and manager estimates the sales in both St. Luke's and Holborn for the 
present quarter (March) will be equal to those of December quarter, generally 
by far the best quarter of the year, and he also expects that a like rate of 
progress will be maintained to the end of the year. If that expectation is 
fulfilled, he further estimates that the result of the sales of current iu 
Wandsworth during the present year will be double what they were in 1898, 
and that in St. Luke's they will be three-fourths more. If these estimates 
should be fulfilled the result will be that, on the working this year, there will bə 
а very much larger proportion of net revenue to gross receipts, as compared 
with last year. I, therefore, think that, although it cannot, perhaps, be 
said that the result of the working for the past year of our two London 
stations appears very large in the accounts, still last year was really the firat 
completed year of those stations. Our policy has been to build and equip 
these two powerful stations in the best way possible, and to supply current 
from the mains in every part of the district we have secured which seems 
likely to be productive. The principal mains have now been laid or are 
being laid throughout all our districts in north and south London, and 
therefore, in the future, as custom arises, it will only be necessary to go to 
the expense of a short. amount of subsidiary mains to connect that demand 
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with the principal mains. I should like also to refer to the demand for 
and supply of current for power purposes ; and here I may say that we 
have made rather a new departure. We have installed at our St. Luke’s 
station, a plant to generate continuous current at sufficient pressure for 
distribution throughout the whole of our North London system, and in 
such a way that the cost of conductors afterwards will be but small. 
Already the results are, I think, satisfactory and encouraging, because we 
have had applications for motors amounting to the equivalent of about 
500 H. P., and inquiries for several 100 н.р. additional; and negotiations for 
even larger supplies are under consideration. I need hardly point out what 
а great advantage such a source of custom will be in those stations where for 
lighting purposes the load in summer must necessarily be rather а light one. 
I must now refer to the Bill we have introduced into Parliament in connec- 
tion with our London stations. That Bill will enable us to cope much better 
with the demand for current already developed, and which promises to 
become still greater in our existing districts, and also, of courae, in any 
districts which we may hereafter acquire. It will also enable us to cross 
the intervening spaces which separate our central stations from our out- 
lying districts. The Bill has passed its second reading in the House of 
Commons, and is now before a Committee, and I can say that we feel pretty 
confident the Bill will soon pass into law. Finally, with respect to our 
London station we hope when the next annual meeting comes round that 
all our mains will have been laid in the Camberwell, St. George the 
Martyr, and the St. Olave districts, and will have begun to bring in a 
sub.tantial revenue to the Company. In the case of Camberwell 
there is a residential district which corresponds very nearly with 
the residential district of Wandsworth, of which we have had so 
good an experience, and in the northern part of the Camberwell district 
and in the districts of St. Olave ànd St. George the Martyr, we expect 
also rather a brisk demand for power. On the north side we expect 
alao tha* the mains will by this time next year be laid through 
Western Holborn, and we hope to derive & substantial revenue 
from all these districts) Now, as to our provincial stations at Richmond, 
Dover, and Bournemouth. I always held that our investment at Richmond 
would turn out a good one, and that expectation has been most entircly 
fulfilled, for during the past year the Richmond Company, besides placing 
a considerable sum to depreciation account, aud paying off a large part of 
the balance of losses on the working of the station before it came under 
our control, have been able to declare this year a dividend of 4 per cent., 
against 3 per cent. for last year. We have no doubt that the prospects of 
the Richmond stat/on are excellent, and that our investment will consider- 
ably increase in value. As to Dover, the progress there has been very satis- 
factory. Неге the grosa revenue has increased by over £1,000. The remainder 


of the Ordinary shares, amounting to about £25,000, have been issued, part 
being allotted to this Company, and dealings in these shares have taken place 
at a premium of more than 20 per cent, Here, again, we feel confident that 


the value of our investment will considerably improve. Ав to Bournemouth, 
at the end of 1897 we transferred our shares in the old Bournemouth and 
District Company to the new Bournemouth and Poole Company, reserving 
for ourselves a considerable interest in the shares of the new Company. 
am glad to tell you that there has been a rapid advance in the revenue of the 
Bournemouth and Poole Company, and they have been able to declare a divi- 
dendof 4 per cent. for the past year. There can beno doubt atallthat, astime 
goes on—and especially in thiscurrent year—the value of that investment will 
also be considerably enhanced. It is evident that in these provincial stations 
we have very valuable assets ; and several inquiries have been made to us 
already as to whether we would be disposed to part with our interests in 
those provincial companies. We have thought it better—and I hope you 
will agree with us—not to avail ourselves of these overtures, at any rate, 
for the present. I hope what I have said will have justified the view I took 
of the progress, the present position, and the prospects of our Company. 
A little while ago we applied for £200,C00 in debentures at 44 per cent., 
and offered £100 at £108. The issue was subscribed for nearly nine times 
over ; the total amount offered to us for our £200,000 was £1,721,000. I 
think that that was very satisfactory. We were sorry it was not possible 
to give a larger proportion than we did to our own shareholders who 
applied. We must all regret that we have not been able to recommend a 
dividend for the past year, but that is an experience which has fallen to 
the lot of every company similiar to ours which has had anything at all of 
the same experience to go through. However, that period of preparation 
and probation for us is now almost ended, and we may look forward with 
confidence in the future to constant, steady and substantial success. 

The DEPUTY-CHAIRMAN (Mr. J. B. Braithwaite, jun.) seconded the 
resolution, and said: You will all feel that the working of our London 
station is the key of our position. Our provincial investments 
have turned out extremely well, and no doubt we shall get sub- 
stantial profits from them, but the future success of this Company 
must, after all, depend on the working of our London stations. ЈЕ 
you compare what we earned at our London stations last year with what 
we earned this year, you will see that, broadly speaking, we have now 
doubled our net profit. Last year we earned £3,802. 14s. 10d., and this 
year £7,117. 128. 1d. With respect to St. Luke's itself, we only commenced 
working at the beginning of October, 1897, and, therefore, that year's 
results only showed three months’ working. For the previous nine months 
we obtained current from an adjoining company at wholesale prices and 
sold it at reta/l prices, naturally making a certain profit on it. This past 
year we have bad to work the station for the twelve months, and the local 
authorities kindly put up our rates by about £1,000. The fact that we 
came out so nearly the same as we did last year, when we only bore the 
expenses of working the station for three months, is rather significant and 
decidedly encouraging. 

Mr. HOLLAND said he had gathered from what had been said that the 
supply of power would play an important part in their Company, especially 
in St. Luke’s and Clerkenwell. He understood that other companies were 
supplying electricity for power from their lighting plant and with the 


same mains, but that their Company had a special generating plant for 
electricity for power from special mains. Of course, this meant additional 
capital expenditure, and occupying of more room at the stations, which 
might ultimately be wanted for lighting purposes. He thought a little 
further information about it would be interesting. In therevenue account 
the item of gross profits stood at £3,996 and dividends receivable at £2,562. 
He took it these items represented the whole of the income derived from 
the associated companies, and the amount together was £6,558, against 
£7,767 in 1897. He noticed the investments in the associated companies 
had been increased by £34,178, and there were four associated companies, 

Mr. LEIGHTON thought they would seriously feel the loss of revenue 
when the South London Company ceased to take current from them. 

Mr. TUCKETT said the sum of £10,000 figured as calls in arrear, and he 
thought the people owing this money ought to pay interest on it. Hehad 
always had, and he still bad, great confidence in the Company’s future. 
Could the Directora see their way for carrying out installation on a system 
of deferred payments, as some of the other companies had done ? 

The CHAIRMAN, in reply, said the system of deferred payments had 
been considered by the Directors, and if it were desired by a considerable 
number of customers, they wouldf avourably consider the application. Tne 
£10,000 was only due for calls in arrear on Dec. 51. Their Wandsworth 
station, when the South London Company ceased to take current, would 
suffer to that extent; but, on the other hand, he had the greatest con- 
fidence in the development of Wandsworth, where everything had turned 
out as favourably as they had anticipated, and where the demand was 
steadily increasing. When Wandsworth supplied Camberwell, St. Oiave'a 
and St. George the Martyr, the resulta would be s:ill better. With refer- 
ence to the new system of supply for power purposes, they had been obliged 
to adopt it under their Provisional Order for St. Luke's district ; but, 
apart from that in anticipating the great demand that there would be for 
other than power purposes, they fully believed that this would prove a good 
investment as the demand for current grew. Аз to ths gross revenue from 
the associated companies, the reduction would, ha thought, be accounted 
for when they remembered that the Company had parted with a consider- 
able portion of their interest in the Bournemouth Company, and that the 
profit made by them on that transaction in 1897 really added con iderably 
to their revenue account for that year. 

He then put the motion, and it was carried nnanimously. 

A resolution confirming the payment of the dividends was curried 
unanimously. 

Lord Rathmore and Mr. F. W. Reynolds were reappointed Directora, 
and Mr. R. H. Marsh was reappointed auditor. 

A vote of thanks to the Chairman terminated the proceedings. 


EASTBOURNE ELECTRIC LIGHTING CO. (LIMITED).—The ordinary 
meeting of this company was held on Monday. In moving the adoption of 
the report, the Chairman (Mr. G. Boulton) referred to the satisfactory 
nature of the balance-sheet. They had always met under agreeable cir- 
cumstances, which were even more agreeable on this occasion, when they 
met to offer the shareholders an increased dividend. The motion was 
adopted. A cordial vote of thanks was accorded the officials of the com- 
pany, Mr. H. W. Wilkinson and Mr. H. Towner, for their past valuable 
services. Subsequently an extraordinary meeting was held to consider an 
amended offer of the Eastbourne Town Council for the purchase of the 
company's undertaking. The Corporation agreed to pay a sum equivalent 
to £2 for every £1 of capital subscribed and to pay a sum of £2,000 com- 
pensation to the officera of the company in the event of their services not 
being continued. The Corporation would also accept responsibility for the 
new machinery under order and not supplied. The total amount of the 
amended offer is about £85,000. The company would retain their reserve 
and depreciation funds, and would themselves discharge certain liabilities 
incurred on capital account ; the date for the transfer to be Jan. 1, 1900, 
the company having all benefit of the present year's trading. This offer 
was eventually accepted. 


GAS, WATER AND GENERAL INVESTMENT TRUST (LIMITED).— At the 
meeting of this company, the chairman (Mr. J. B. Braithwaite) announced 
that the Union Electric Light and Power Co. (an American venture in 
which this trust is interested) had perfected their electrical arrangements. 
They had an electric installation which does what be thought was not 
done in any other place in the world. They had the Pioneer Company's 
power, which they got from Ogden, 50 miles from Salt Lake City; they 
had the power which belonged to them previously in the big Cottonwood 
Сайоп, which was some 20 miles away, and they had steam plant which 
belonged to them and the Citizens Co., with which they had previously 
amalgamated in Salt Lake City itself. Their electrical engineer (Mr. Hay- 
ward) had, during the year, managed to perfect the system in such a way 
that he had now in one small room, what he called the conning tower of a 
battlesLip, where, by moving a switch, he could get his power either from 
Ogden, the Cottonwood Canon or the steam plant, thus giving great relia- 
bility in supply, and one of the results of that reliability bad been that 
they had recently secured as customers one of the largest smelting works 
in that vicinity, which were taking 200 to 500 н.р. entirely on the ground 
of reliability of supply. For the twelve months ended Oct. 31 last, ths 
gross earnings were £50,000, the expenses about £30,000, and the net 
profit about £20,000. In order to pay interest on the prior lien bonds 
£7,500 a year was required, so that the company was earning a very sub- 
stantial surplus over the amount required to pay interest on these bonds. 
There was no doubt that they had got a fine property in Salt Lake City, 
and if it were not so far away, and they had not quite so large an investment 
in it, he thought they might possibly regard it as one of their beat assets. 


ISLE OF MAN TRAMWAYS AND ELECTRIC POWER CO. (LIMITED).— 
The annual meeting of this company was held at Douglas on Friday last. 
The Chairman (Mr. Alex. Bruce) commented on the increasing sources of 
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revenue from the extension of the line from Laxey to Ramsey, and to the 
saving in expenditure which is expected by utilising water power, whereby 
the systems will be worked for eight months in the year without steam 

wer. 

LIVERPOOL DISTRICT LIGHTING CO. (LIMITED).—The annual meeting 
of this company was held last week. The directors’ report stated that the 
company was now in a profit-earning state. The plant at the Waterloo 
generating station had been working up to its full output, and it would be 
necessary to increase the capacity of the station before next winter. The 
number of lights supplied at the beginning of the year was about 450 ; at 
Dec. 31 the equivalent of 2,059 16 c.p. lamps were connected, and orders 
had been since received for over 600 further. Owing to various causes the 
permanent plant at the Gateacre station was not connected up till the 
beginning of 1899. The number of lights there at the beginning of the 
year was about 200, which was incressed at Dec. 31 to about 1,050. In 
order to meet the necessary expenditure upon these additions, a further 
call of £1 per share had been necessary. During the year the company had 
carried out a fairly successful contracting business. In October last the 
price of current in Waterloo was reduced from 8d. to 6d. per unit, when a 
system of free wiring was introduced. Since that time the number of 
lights supplied or on order had been nearly doubled, and further ordera 
were being continually received. The number of consumers had 
increased during the year from 15 to 59. As the company had only 
been working twelve months, and most of that time under very 
light load, no provision had been made in the accounts for deprecia- 
tion. The profit and loss account showed that the manufacturing and 
contracting business made a profit of £131. 11s. 5d., and the supply 
of electricity a profit of £11. de. 5d. The latter account set down 
£564, 19s. 4d. as cost of generation, £195. 1s. 3d. cost of distribution, and 
£230. 18s. 8d. proportion of general and management expenses, while the 
sales of electricity and meter rents brought in £945. 10s. 7d , and rents of 
property and service lines £56. 13s. 1d. In moving the adoption of this 
report, the chairman (Mr. A. H. Holme) said that the profit was certainly 
not very large, but the business was increasing, while the expenses would 
probably become little or no higher. Electric supply companies, when 
they became profit-earning, were not subject to such vicissitudes as railway 
and other companies. There was really a loss on the supply of electricity 
for the earlier part of the year, and the profit of the last three months 
had to be reduced to wipe off that loss. The low price at Waterloo had 
very much increased the consumption. "They proposed to follow the same 
course at Gateacre from July 1 next. Their free wiring system was also 
one of the causes of the increased demand at Waterloo. Two new engines 
of the best type had been ordered for Waterloo, and would be ready by 
July to increase the supply. As to future profits, he thought they ought 
to be in а position to make between £1,200 and £1,500 next year. They 
had plenty of money to finish the work in hand and the mains in con- 
templation, but the time was coming when they must consider the 
desirability of extending their operations, They might increase their 
capital or issue debentures, a1 it was evident it would pay them to increase 
their business. The report was adopted. 


RICHMOND (SURRSY) ELECTRIC LIGHT AND POWER CO. (LIMITED).— 
The fifth ordinary general meeting of this company was held on Thuraday 
last week. Mr. F. W. Reynolds, J.P. (chairman), presided, and said the steady 
progress shown ia the company's business during the past three years has 
been maintaiaed during 1898. The gross receipts were £5,119, an increase 
of £650. Tne gross revenue showed a corresponding increase, the figures 
being £2,874 for 1898, against £2,234 for 1897. Increased sums had been 
written off depreciation and suspense accounts, which amounted to £800, 
against £550 for 1897. Ou: of the balance (£1,340) a dividend on the 
ordinary shares at the rate of 4 per cent. per annum was recommended, 
leaving £129 to ba carried forward. £6,452 has been expended during 
the year on capital account, making £51,246. £3,548 of the year's 
expenditure was in respect of mains. The equivalent of 2,840 8 c.p. 
lamps had been added to the mains during the year, against 2,587 
during the previous year, making the total at Dec. 51 12,352. In 
order to meet this growing demand for current, considerable additions 
to the plant had b:en made during the year, including new boilers, and 
additional generating plant was now being installed. The members of 
the staff had always taken a special interest in the success of the under- 
takiog, and the energy and ability of their engineer and manager, Mr. A. 
J. Lawson, and their secretary, Mr. H. B. Renwick, have greatly aided the 
development of the business. Considerable responsibility had been thrown 
upon Mr. M. Flemying, their resident engineer, during the past year, in con- 
sequence of the additional works referred to, but he had again proved him- 
self equal to the occasion. Their best thanks were due to these gentlemen. 
The report and accounts were approved, and a vote of thanks tothe Chair- 
man terminated the proceedings. 

ROBEY AND CO. (LIMITED).—The ordin general meeting was held 
at Lincoln on Tuesday, the chairman (Mr. F. Andrew) presiding. The 
report stated that the profits showed a satisfactory increase, the output 
having been considerably greater. The outlay on labour-saving tools had 
been further increased, while the buildings and plant had been efficiently 
maintained out of revenue. The works were still fully employed with 
profitable orders, and future prospects were most encouraging. The direc- 
tora have decided to recommend that the whole of the second issue of 
debentures be paid off, and that the whole of the remaining unallotted 
capital (2,527 shares) be offered at par to the existing shareholdera, £5 per 
share only to be called up for the present. After allowing for deprecia- 
tion, debenture interest, &c., there remained a balance of £24,147 available 
for division, and the directors recommended the payment of a dividend of 
103. per share, free of tax, on both preference and ordinary shares 
(£13,795. 14s.), placing to reserve £10,000, and carrying forward £351. бв. 
The report was adopted. 


NEW COMPANIES, STATUTORY RETURNS, &&. 


. 


AMERICAN AUTOMOBILE AND MOTOR CO. (LIMITED).—This company 
was registered on Feb. 28, with a capital of £80,000, in £1 shares (of which 
60,000 are Preference), to manufacture, sell, let on hire and deal in motors 
of every description. waggons, carriages, &c., and to carry on the business 
of electricians, mechanical engineers, founders, &c. The first Directors 
are :—F. L. Gardner (chairman), A. Geiger, S. Schlesinger, Rene de la 
Ville Le Roulx, Baron Paul de Vilaine and Pelayo Soberano. 


ANGUS ELECTRIC LIGHT AND POWER CO. (LIMITED).—This company 
was registered in Edinburgh on March 24, with a capital of £25,000, in £5 
shares, to carry on the business of electricians, electrical and mechanical 
engineers, suppliers of electricity, and manufacturers of electrical appa- 
ratus. The first subscribers are: G. Scott, J. Mitchell, V. Story, M.D., 
J. Valentine, J. Aird, A. Middleton and D. Campbell. 


ARGENTINA ELECTRIC TRACTION CO. (LIMITED).—This company was 
registered on March 22, with a capital of £500,000, in £5 shares, to enter 
into an agreement with the Auglo-Argentine Tramways Co. (Limited) to 
construct, equip, maintain and work tramways under contract or as owners, 
and by electric or other methods of traction, and to carry on the business 
of electricians, electrical and mechanical engineers and contractors, sup- 
pliers of eleetricity, &c. "The firat subscribers are :—E. A. Lazarus, J. F. 
Nauheim, Albert К. Monks, A. Clemente, Н. F. Charles, J. T. H. Hudson, 
and H. A. Bumpus. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LIMITED).—This company 
was registered on March 22 with a capital of £150,000, in £10 shares (of 
which 7,500 are Preference), to construct, purchase, or otherwise acquire, 
equip, maintain and work (by electrical, mechanical or other power) any 
tramways or railways in Australasia, and to carry on the business of tram- 
way and railway proprietors, carriers of passengers and goods, electrical 
engineers, contractors, electricians, suppliers of electricity, and manufac- 
turers of electrical apparatus. The first subscribers are:—Sir C. Rivers 
Wilson, G.C.M.G., C.B., Sir C. W. Fremantle, K.C.B., Emile Garcke, John 
S. Raworth, Stephen Sellon, George Stevens, and C. S. Drummond. 


AUTOMATIC MAGNETO-ELECTRO IGNITION CO. (FRANCE AND 
BELGIUM’, (LIMITED).—This company was registered on March &, with a 
capital of £15,000, in £1 shares, to enter into an agreement with Messre. 
F. R. Simms and R. Boscb, and to carry on the business of proprietora and 
manufacturers of, and dealers in, motors, motor and other carriages, vans, 
waggons, &c, carriera of passengers and goods, electriciane, electrical and 
mechanical engineers, machinists, &c. The first subscribera are: Е. K. 
Cheese, J. W. Scott, A. E. Heming, H. M. Scott, B. C. Joy, A. B. Agacio, 
and E. E. Lefebure. The first Directors are: Frederick R. Simms (chair- 
man), Robert Bosch and C. Harrington Moore. 


JOHN JENKINS AND SONS (LIMITED).—Tnis company was registered 
on March 16, with a capital of £70,000, in £1 shares, to acquire and take 
over the business of ironmongers, electrical and sanitary engineers, &c., now 
carried on under the style of John Jenkins and Sons. The first directora 
are :—John Jenkins, C. J. Clark, S. M. Waterfield and J. Jenkins, junr. 


LUX SYNDICATE (LIMITED).—This company was registered on Feb. 28 
with a capital of £2,030, in £1 shares (of which 30 are founders), to carry 
on the business of electricians, electrical, mechanical, metallurgical an- 
chemical engineers, suppliers of electricity, manufacturers of lamps, globes, 
&c., metal founders, &c. The firat subscribers are:—Mra. C. Webb, 
R. Webb, S. Н. Mills, С. М. Caplen, A. J. Hardy, Т. W. Johnstone, and 
A. H. Atkins. Mr. Harry Godfrey is the first Director. 


M'LAUGHLIN AND HARVEY (LIMITED). —This company was registered 
in Dublin on March 15th, with a capital of 50,000, іа £10 shares (1,500 
Preference), to carry on the business of electrical, hydraulic and sanitary 
engineers, &». Mr. H. M'Laughlin is the firat director. 


TELEPHONE AMD SWITCHBOARD SYNDICATE (LIMITED).—This com- 
pany was registered on March 27, with a capital of £10,000, in £10 shares, 
to carry on the business of financiers, promotera of companies, contractors 
for public works, &c. The first subscribers are: W. Н. Siuclair, A. E. 
Cowley, J. D. Haddock, E. Chevalier, W. Cawthorne, C. E. Craig and E. 
Griffiths. 


YORKSHIRE DISTRICT LIGHT RAILWAY SYNDICATE (LIMITED).—Thi: 
company was registered on March 9, with a capital of £50,000, in £1 shares, 
to promote, construct, purchase, or otherwise acquire any railways, tram- 
ways, or any works, rolling stock, or materials in connection therewith, to 
build and maintain electric and gas works, telegraph and telephone 
systems, &c. The first directors are :— J.W. H. White, S.W. Meyer, B. Day 
and E. Sisterson. 


CITY NOTES. 
—— 

MEMORANDA.—Bank rate 3 cent. (since Feb. 2, 1899). Price of 
silver 2714. рег oz. (March 29). Consola (21 per cent.) 1104—1104 for 
money, 110}3—110!% for account; 24 per cent. 1034—103}} (March 29), 
Stock Exchange Settling Days: Consols, April 6; Stocks and Shares 
Continuation Days, April 11 and 25; Ticket Days, April 12 and 26 ; Pay 
Days, April 13 and 27; Mining Share Carry over Days, April 10 and 24. 


BABCOCK AND WILCOX (LIMITBD).— The directors’ report states that 
the profit for the past half-year (after deducting amount written off pur- 
chase of business account) amounts to £53,422, to which is added £5,912, 
brought forward, making £59,334. The following dividends are recom- 
mended :— Six per cent. on the Preference shares (less tax) and 20s. per 
Ordinary share (free of tax). After placing £2,500 to reserve, the balance 
(£9,334) is to be carried forward. A subsidiary company has been formed 
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in Germany, under the style of the Deutsche Babcock and Wilcox-Dampf- 
kessel-Werke Actien-Gesellschaft, to which the business of the Company 
in the German Empire and its German patents had been transferred as 
from July 1, 1898. The parent company has guaranteed a minimum 
dividend of 6 per cent. on the shares of the German company for five 
years. 

CANADIAN NIAGARA POWER 00.—The Toronto Globe states that owing 
to the apparent inability of this company to fulfil the terms of its contract, 
at an early date a resolution will be passed in the Legislature to the effect 
that if the terms of agreement have not been complied with by Nov. 1, 
1899, the concession sball lapse. 


COMMERCIAL CABLE CO.—The directora’ report for the year 1898, 
presented at the annual meeting held on 6th inst., stated that the net traffic 
earnings from cables and land lines increased $107,410 over the previous 
year. Out of the balance to credit of revenue there had been set aside 
8350, 000 as addition to reserve, and $100,000 to the fund for insurance of 
stations, apparatus and repair steamer. The reserve now amounted to 
$3,037, 103, and the insurance fund to $200,000. During the year there 
kad been issued $2,000,000 Four per Cent. First Mortgage bonds. The 
proceeds from this issue had been partly expended in acquiring the under- 
taking of the Pacific Postal Telegraph Cable Co. and further extensions of 
land lines, adding tc the land line system 3,449 miles of poles, 12,841 miles 
of wire, and 468 offices. After providing for all operating expenses and 
reserves, the balance of net revenue, including amount from previous year, 
amounted to $1,908,759, out of which had been paid interest on bonds and 
Deb^nture stock ($704,296), and dividends and bonus on capital stock 
($800,000), leaving $404,462 to be carried forward. 

DIRECT UNITED STATES CABLE CO. (LIMITED).—An interim dividend 
has been declared of 38. per share free of tax (being at the rate of 5 рег 
cent. per annum) for the quarter ending March 31, payable April 26. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LIMITED'.— Notice is given that on April 11 there will be drawn for pay- 
ment 473 Five per Cent. Australian Government Subsidy debentures in 
this company. 

WILLIAM JAMES GLOVER AND CO. (Established 1818), LIMITED.—The 
following notice, in n (connection with the recent issue of the prospectus of 
this company haa been sent to us for publication: — 

“ William James Glover and Co. (Established 1818), Limited, Warrington 
and St. Helens.— Notice.—You have our authority to state that in conse- 
quence of the action takeu agaiast this Company by Messra. W. T. G'over 
and Co. (Limited), of SalforJ, challenging the right of this Company to use 
the name ‘Glover,’ as applied to ‘ Electric’ cable making, although the 
firm of Wm. Jas. Glover and Co. has been established for over 80 years, 


and long before Messrs. W. T. Glover and Co. came into existence, no 
allotment of shares will take place on the numerous' applications sent in, 
and the money received on application will be returned forthwith.—Yours 
truly, WILLIAM JAMES GLOVER AND Co. (18180, Limited, Е. G. FAIRHURST, 
secretary. By order of the Directors." 

GREAT NORTHERN TELEGRAPH CO. (LIMITED).—The ordinary general 
meeting of this company will be held at Copenhagen on April 29. 

NORTHERN COMMERCIAL TELEGRAPH CO.—4A meeting of the pro- 
visional directors of this company will be held on April 11 at the offices of 
Mr. A. Fergusson, Q.C., Carlton Chambers, Ottawa, Canada. 


STOCK EXCHANGE NOTICES.—Tbe Stock Exchange committee has 
appointed April 6 as a special settling day in 255,524 £1 fully-paid Five 

per Cent. Cumulative Preference shares (Nos. 596, 667 to 750,000) of 
Doulton and Co. (Limited) ; Wednesday, April 12, for 5,530 £5 fully-paid 
Vendors' Six per Cent. Cumulative Preference sharea (Nos. 1 to 5,530) and 
the further issue of 7,500 £5 fully-paid Six per Cent. Cumulative 
Preference shares (Nos. 20,001 to 27,500) of the British Insulated Wire 
Co. (Limited) ; and Thursday, April 13, for £167,900 Five per Cent. 
Debentures (Nos. 822 to 2,500) of the Brisbane Tramways Co. (Limited). 
These debentures have also been ordered to be quoted in the Official List. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


"m 
Week | В | Ino. Ne. | анон 
Line. 8 ol 
ended L or Dec. E Amount. | m ud 
199 | £ | £ ^ £ 2 
Birmingham Tramways.| Маг. 25 | 5 396 |+ 26| 11 44,791 + 3,311 
Blackpool Corporation... , 25 | 141 |+ 14 51. 17, 930 + 2,660 
Blackpool and Fleetwood! „, 25 174 12 д, 087 
Bradford Corporation. is sins ER САН S 
Bristol Trams & Carriage „ 24 | 2,522 |- 58 12 29,852 + 1,550 
City & South London Ку. „„ 26 1,108 |+ 42) 15 14,386 + 494 
Dover Corporation.. „ 25 | 124 |+ 15 51 8,895 E 
DublinUnited(Southern) ,, 24 | 557 |+ 139 12 7,361 + 2611 
*Glasgow Corporation. „ 25 | 7,550 |+ 5022. М 
Liverpool Corporation | 
Dingle Route „ 18 | 480, .. 18 9,400 ae 
Prince’s Park Route.. „ 18 | 310, .. 9. 2,755 | “Ж 
Liverpool Overhead Ву. „ 26 | 1,269 |- 34 13: 16,911 - 532 
*Shefüeld Tramways....| „ 26 | 1,046 |+ 224 12 14,239 |+ 3,005 
*South Staffs. Trams...... „ 24| 545 |- 20| 12, 7, 095 |+ 188 
* Partly electrical. 


ELECTRICAL COMPANIES' 


SHARE LIST. 


R | AMOUNT | LA: PREVIOUS Price RATE PER BUSINESS DONË 
— OF DIVI- NAME, WEEK'S PRICE Tuesday, CENT. | DIVIDENDS DUE, | DURING FIVE DAYS 
‘| SHARE. | DEND. MARCH 22. March 28. | YIELDED. | TO MARCH 28, 
£124,400 100 % der 100 1 716 T I AT ai deco 
, % "African Direct Telegraph 4% Mort. Deb. (red) = — 100 104 04 anuary and July . 108 .. 
25.000 10 ка Amazon Telegraph r 8 4 3 4 — — — - 
212⁵, 000 100 5% Do. брег Cent. Debeutu s =s =» = = = a 87 92 87 82 5 6 5 гл — - 
4905,560| Stock / сәер (usen dul жар» 65 68 65 ез Б 2 9 | Feb., May, Aug.,Nov. - 
8,047, 220 Stock | 50/0 B. PENNE LL S ED 1103 117% 1173 118} 6 111 M x 118} 1174 
8.047,20 Stock | 18/) De. TVT famen)! МИ ide 144 15 6 0 0| 144 144 
2 5,161 10 3/0 Brasiiian Submarines 16 16} 16 164 á 11) | Маг, June, Oct., Dec. 16% 16 
&15,000 | 100 5% |* Do. Брег Cent. Debs. (2nd Series, 1906) —..| 110 114 10 114 4 7 9 June and December dà 
10,000,000 8100 $2 Commercial Cable Capital Stock 190 20) 199 20) 4 0 0 | Jan., Apr., July, Oct. A - 
£1,832,528| Stock 4% |* Do. 4per Cent. Debenture Stock 10 107 105 107 8 15 2 | - " 108} 1064 
16,000 10 8/0 | Cuba Submarine Ordinary (Deferred) 999 10 9 10 7 0 0 | February and August Z .. 
6,000 10 10/0 Do. Preference 10 per Cent. „= „= .. 171 18} 17} 184 6 8 1 " i - L 
12,981 5 2/0 | Direct Spanish (Ordinary) _.-.----—— 5 4 5 4 811 | April and October .. F K 
6,000 5 10/0 Do. 10 per Cent. Cumulative Preference — — 10 11 10 11 41210 | ^ эъ 
480,000 50 44% Do. 43 per Cent. Debentures .....—.. 106% 19% 106% 1097 4 8 4 January and J uly 2 — — 
60,710 20 8/0 | Direct United States Cable 194 11 121 127 6 2 0 | Jan., Apr., July, Oot 120. | — 
£120,000 100 437, Direct West India Cable 447 Reg. Deb. (red) ....| 13 106 103 106 4 6 6 T | ` 
£4,000,000| Stock 62 . — v er aes Gui m 180 185 180 185 816 1 | Jan., Apr., July, Oct.“ 1811 18) 
21, 795,000 Stock 39% Do. 84 рег Cent. Pref. Stock .. 103 106 102 105 8 7 0 Т " e — 
1,432,268 Stock УА * Do. ёрег Cent. Mort. Debenture Stock (red.) 125 129 125 12) з 2 9 | May and November ú T 
£59,900 100 5% |* Do. бБрег Cent. Debentures, 18998989 » 99 102 99 102 418 0 | February & August -- 
350,000 10 // ͥ¶ A en 90 d Spi aa 18 13% 18 183 815 8 | Jan., Apr., July, Oct. 18% 18 
£520,000 | Stock 4x . &per Cent. Debenture Stock iva 125 129 125 129 8 2 з | February & August 125 2 
£16,200 100 5% |* Do. 5 p. c. (Austin. Gov. Sub.) Deb. 190c (reg. A 99 103 99 103 417 1 | January and July — $ * 
£64,400 100 5% / / A ds ah nls oe sc dm is 00 103 100 103 417 1 " " - 
485,100 100 5%  |"Eastern and S. African 5 p.c. Mor. Deb.,190C( reg.) . 9 103 99 103 417 1 " " — — 
£46,500 100 5% IO VON ee ee кка эшан ыз 10 103 100 103 417 1 , н ee 
£500, 000 100 4% | Do. 6% Mortgage Debentures, 19099 102 105 102 105 817 8 | February & August - 
4:00,000 25 4% Do. 4% Mauritius Sub. Debs. (red. 104% 107% 1017 1077 815 2 | May and November .. - 
1£0,227 10 1/9 | Globe Telegraph and Trust asd ape arid 122 131 121 131 8 17 4 Jan., Apr., July, Ost. 133 124 
180,042 10 6% Do. 6 per Cent. Preferen eo 162 174 164 17 $97 " 1 17ү; 164 
150,000 10 5/0 | Great Northern of Copenhagen 3⁰ 31 30 3 8 4 6 | January, April, July 804 - 
£97,800 100 47 Halifax & Bermuda Cable 447 1st Mort. Deb. (red). 100 103 109 103 4 8 0 | June and December .. - 
17,000 26 12/6 ee ee 67 69 57 60 43 4 May and November - 
41С0,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904.| 108 111 108 111 5 8 1 | March & September — — 
2 (0, 000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) _.... 10» 108 105 108 814 5 | Juneand December а а 
11,889 8 4/0 ШОП ылыы A La ee SPE AE 6} 7 6} 7 6 6 8 | April and October., — 
8,381 |4100 Cert. 67 Submarine Cables Trust 1:0 145 140 145 44 8 " " .. 
15,609 10 - West African Telegraph „= ~- 2i 3} 2h 3 - - - — 
4200, 000 100 x `~ Do. брег Cent. Debentures (red. 10: £9 102 $18 0 March & September a - 
80, 24 2 West Coast of America 4444 + 1 E 1 — - - — 
150,000 100 4% |" Do. 4 per Cent. Debent ure 103 106 103 16 815 8 | June and December : in 
88,821 10 1/6 West India and Panama 1 { 2 2 a May and November 2h 2 
84,568 10 6,0 Do. 6 per Cent. lst Preference 10$ 11 10} 11 591 T " 1^1 10g 
4,669 10 60 Do. брег Cent. 2nd Preference .. m = = =. i 1) 9 10 6 0 0 " ' L - 
£t0,000 160 5% |" De. Брет Cent. Debent ure 105 ks 105 hs 413 3 | January and Juy i — 
€4,209 15 5,0 Western and Brazilian Ordinary =. == -s == ss == = = 12} 134 12} 13} 4 9 8 | May and November с - 
88,129 | 3,9 Do. б рег Cent. Preferred Ordinary ........ 84 9 84 9 48 4 T " — = 
28,139 7% 1/3 Do. Deferred Ordinary nnn 4j 44 41 - " Т Р — 
£289,621 Stock 4% |, Do. 4 per Cent. 8 S 106 109 100 103 814 1 June and December T "iE 
£168,100 100 6% ' Western Union 6 per Cent. Sterling Bonds (red. 103 105 100 105 5 14 8 March & September - е 
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Present АМО Last ^ PREVIOUS Prioe RATE PER BUSINESS DONE 
AMOUNT | o» DIVI- | NAME, WEEK'S PRIOR Tuesday, CENT. DIVIDEND ров. | DURING FIVE DAYS 
i SHARE. -DEND. | | MARCH 22. March 28. | YIELDED. | TO MARCH 98. 
iba е 2] 8 2) 8 r TY ү August VE е 
64,000 «0 | Chiti Tel ne (fully paid) i eee E i UZUsd lll - 
$4,880 | 21 :(s 144. Telephone Const. & Manufacturing A 5 * № 6 7 ^ July ous ct ok cn а - 
98.000 5 n Monte Video Telephone 5 per Cent. Preference . 1 1 a 1 5 0 October . =- = = = = = = 
490,000 5 8/0 Fation ai 41 6 11 5 6 0 0 | February & August 4H 41 
15,000 10 6/0 Do. 6 per Cent. Cumulative ist Prei. 12 14 11 18 4 6 9 " m 12 12} 
950,000 5 2/6 Do. 5% Non-Cumulative 8rd pre _.... 11 o} 414 51 116 2 » ; 43 = 
1,329,471 | Sock 155 * Do. Dobenture Stock 35 (red.) ... 99 101 9) 191 8 9 9 | June and Decem er РҮ va 
58, 5 6/0 United River Hatto 535 41 64 43 6} 514 3 July 5 > 
8161,788 5X |° Uo. 6 per Cent. Debentare Stock (rod. 10⁴ 107 101 107 41311 Jane and December а Ра 
| ELECTRICITY SUPPLY COMPANIES. | 
100,000 1 _ | Bl'ekh'th & Gr'nw'ch D'st'et Elec. Lt.Ord.'t0s 0. 4 i i - = — = 
,000 10 BA волаи and Poolé Electricity Supp'y Ord. 13} 4 13 14 - = . - 
6,000 10 4/6 Do. 4) per Cent. Cumulative Pref. .. (0$ 111 10 11} 440 = Е = 
80,000 Г] 5/0 | Charing Cross & Strand Blectrioity gupply Coro LA 124 10 12 8 6 8 | February & Augast 11} . 
30,000 5 2/8 Doi 43 per Cent. Preference ....... — _ 6 ^l 6 63 89 8 | " — — 
234.000 5 86 | Chelsea Electricity Supply Ordinary -Z - .. 8 9 8 9 3 6 8 | March maea. 8A p 
£100,000 QX сы; * Debenture Stock (red.) 3 111 116 114 116 818 1 Inne «n4 "ese as сз * 
81, 200, 000 $1,000 5% nist Mort. 5% 80year Gold Bonds(re 1) 101 106 101 105 417 7 | April an 1 Octobor . а ЗЕ 
60,000 10 7/0 2 London Elec. LightingOrd....... . — ..... 14 19 17 18 8 6 8 | Feoruary & August 18) 17 
40,000 10 ex 6Y Cumulative o 15 16 16 16 815 0 | January and July . se - 
£400,000 | Stock 6% 6Y Debenture Stock (red.) 191 1*9 124 129 8 17 10 | June and Decem» m - 
40,000 10 Ж "County of London & Brash Prov. Ord. (1 > 30, 000 1 ad 1 22 - 11$ ut 
20,000 10 6/0 Do. 6% Cumulative Preference... . 14 16 lé 16 4 0 0 | March & Septsanar - . 
19,061 6 3/6 Нокас Hone Electric Lighting Supply Ord .. 8} 9; 8} 91 8135 8 — T 29 
19,000 6 8/6 Do. per Cent. Preference ...... — 9 lu v lu $1) 0 | Maroh & Septemer 9] 9} 
15,000 5 1 Kensington & and Knightsbridge Ori. 18 M 18 14 318 7 - - - 
10,000 5 6 6% 1st Pref............ 53 71 8} 7} 81 8 1: 9 | January aud July . с = 
110,000 8 ў 18 Electric Supply Ordinary ~ ... . ._. tà 4 83 4 - = - - 
2100,00 Stock A ы ро. 4% Ist, Mort, Deb... sane эк ашы Ds pr 107 1 i PU" : и : Moh. une, pf, Doe 1 s 5 
62. 5 0 5,0 etropolitan Blectric 8u ty "Ordinary 5 ; j 17 ADC aa 1 ОӨзбузәс... 1 
22,500 10 a Do (£7 paid) ...... ы F 12 13 131 13) . ~ t3 se 
д330,000 | Stock 43% о ар Deb. Stock First Mortgage 17 12) 117 2) 815 S | Jnae and Dese nbo. 118 117i 
6.452 10 6/0 otting Hill Electric Ordinary = = = = ss ~ m ~ л 174 16} 173 8 8 7 | Маг „ Et - 
10,000 b Deford’ Electric Огаіпату........................ ei 71 e. 1 — - - .. 
275,000 1 = | Band Hectrio — i ц i lb ж p S M 
£125,000 | Stock i% | BiverPlateElec.Lt.&Trct,Ltd. xia Mor. Mor.Deb 2 8з 93 83 03 581 - - - 
150,000 | 0100 ez haf Company of M of Tu sx L| 17) 100 290 1 5 1 х s 
180,900 100 «ux p M MERE NIMM 197 109 $ 109 4 8 9 | April and | October .. - — 
81,980 5 9,6 | B6. James and Pall Mall enit б: 255 17 174 17 `8 4 0 7 | february & Аза 13 17} 
20,000 5 3/6 Do. 7 Cent. cit 9 10 9 lu 8 10 0 " " E " 
65,000 5 82 South on Hestria upp gu Ordinary (48 paid) 3h 58 33 si EX = æ - 
19,900 6 70 | Westminster Electric Sup „ 151 6 133 1$ 3 18 9 | March & September 16 15) 
ELECTRIC MANUFACTURING, &o., COMPANIE3. 
80,008 3 1/2} | Brush Electrical Engineering .. 3 1 2 11 2] 218 6 2), 3 
90,000 3 Do. J per Gent. Pret. Non-Oumulativs ... . s 2 26 21 511 = — 
&125,000 | Stook De. Cent. Р taal Oebenture Stock} 11) 14 110 114 819 3 here * Aazast - ni 
650,000 | Seon Do. end Debenture Stock (red.) 102 105 103 106 € 6 7 | June and Decembe: oe - 
420,000; . 5 “Callender Cable Constructlon 12) 18; là 19% 5 0 0 12} - 
£00,000 | Stock ү; Do. 43 lst Mort. Deb, (red)) ...| 14 117 и 11 317 5 | November and May ee - 
800,000 1 d. le Alkali Oo. (апу pald) ......... 1 1§ 1 1 616 6 ва e. e. 
{60,000 1 - сайыт, ныр Tel h Ordinary .. ... ..... 1 14 1 1 - E — 
‚50,000 1 | Tid Do. per Cen mulative | Prei 1 Н 11 1 478 - lá — 
-82,008 8 1/6 сета bad Oo. ee о), „ 8t 3 83 8} 400 - ee 
4100, 000 100 6% |+ Do. 6% First ыш: 93 191 98 101 419 8 Janda ry aai Jair .. - ee 
115 in| моо “ү wan Untied (445 45 paid)... a 2{ n Hu ] 15 : Febrasry & Anzast aj — 
L е =s a 
£244,028 | Stook 1X Do. 4X е Debenture Sto:k (red.) . . 97 9) 97 9) 4 1 8 | Janeand December 93% - 
17,400 5 6% | Edmundson's Ele -CorporationOrd (fully pd) б 53 53 6 4 611 | Half-yoarly ........ - - 
112,100 2 1/2} | Nüectric Construction Co. (Limited 5 2 sf 4 3 4151) | Јапаагу & July 28 — 
25 000 3 3/9? Do. 7 per Cent. Cumulative Pet. 8 8 8 84 4 0 0 Jul LT ~ 
£140,300 | Stock 42 Do. 4% First Mortgage Deb. oe emmm] 108 103 10$ 106 81510 | Jauuaryand July „| 1053 101 
14705 0 e Henleys Telegraph Works же ишы ы ue xd sf з [аза (р braary & A 934 б 
4v, оо «э «0 о «э = bra ugacd 6318 
3,000 10 7/0 Do. 7 per Oent. Preference 183 19 183 194 8 1t 10 mid dep 14 - 
(890,000 | Siook 4% Do. Ба Debentare Stook(red.) -| 112 115 H9 116 8 19 10 " " а m 
BR MS — 142 ата! жап ыз ы a Works .—.. iMt 25 1000 кы - is 11 € 2270 21g 
ortgage Debentures (red.) t 5 6 2 deo September 75 =e 
547,850 13 24 Tel балы a ка 22 88 42 88 4i є 5 9 | Maroz and sare 4) 83} 
B NUIT 100 > Бо: 4 per Oent. Deb. Bond’, 1900. [101 107 105 103 811 8 m 1063 1358 
2 lf, 40. 5 - ре Manufacturing Ordinary .............. 98 10} v! 10} > BR - T 
EL 5 15 Wilaae and Robin Cum. Pref................. mt uas 5t ot 91 4 0 0 isiu = 7 
, son Ording t i è t 121 ell aui Ootobsr - 
430,000 Ё 3/0 1 Freterenes a0 - 14 7$ 7t 72 817 6 у " " 711 — 
[840,000 | Воск 423% Fizs$ Mort. Debs aoo. 100 10 100 103 818 8 | May aud November - - 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
1.00 10: 80 ван 1 and 5 Tram waer 200 uli 210 hi 4 2 6 æ - - 
U 2 Vnd ав arriage . 2 26 % „%% E «вео ow co 3 4 13 { = x= эйе 
430,410 Stock 6X bentare 56 06% „ 6 0» 0» ао ap oa „%. „ w 1200 121 10 120 8 6 2 sum = — 
eee 10 : 0 British Кроа Tra tlon 2 2 8 193 141 19) 2) T - ү + 
» А аш, 42. 10s. rm. 13 14 і 4 441) — 1 
£100,0 0 Stock 6/2˙3 Do. 5, Perp. Deb. Á Pr ра) 183 129 T T 817 6 «ә 123! - 
40,060 5 .. | Buenos Ayres & Belgrano 6 Cum. Pref. (£3 paid). 388 3} 818 5 in is og 3j 
27,500 5 4 Do. do, do. (fully paid) si 17 5 53 2 i b 1t 
£260,000 | Stock 5% Do. do. VVV 108 1li 103 111 411 m 108) с 
485,25) 10 у ate London 5353 ese ea a «ccs 9 10} 91 104 218 6 Jans and Deoem»»r = МА 
178,903 10- 19 (48 paid) — оо со »9 «D оо «D =з =з =з =з mmo 7 8t 71 8j 3 13 2 77 , ар = 
£081,000 | Stock 3% onp and south London Railway Oon. Ordy, . .. es 70 63 70 3 0 9 | January and july 68 m 
d 10 t Do. ky Pepe (25 paid). 00 ce ce 020 52 UD тө am aa sooo 4} 155 it 157 8 % 7 J d July ree "е 
. А Perpetua: rretstonoó ou = а о 14{ $t 1 anuary an "s - = 
137,701 Stock 47 Do. Perpetual Dsben ture 133 855 81 183 219 7 | May and Novemoer € - 
,000 10 74% Imperial ways Ordinary ....... . DOW 214 295} 24! 235] 213 6 | March & Septembar x #8 
10,000 10 6 6% Fretereno 2 new 16 10$ 16 16 812 9 íi ü = а 
EON о t} Do. t3 8 ..... new 1183 119 118} 110 3 15 ‘ arcu) ask ри m 
7 7 Kall eme» a» aw о. 10 1 DEARER st e е 
с 0 |в Do. 5% sie in "22-22 “| а 14 44 1% [воз 22 „ e| Т : 
195 600 4t Do. 4x Debenbate æ as. a n mn amm. 106 108 106 108 814 1 | Janiaey aad Jay. - = 
80,000 5 7 New General Traction 6% Oamaulative Pref e- 6 H 5 bi 6591 - d 2n 
&549,000| Stock Waterloo 1nd ОМу Ordinary woe see we! 10 112 100 112 213 7 | Juaeand Dasember - - 


* [n calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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We have received from Prof. J. A. Fremme a copy of a 
wireless telegram sent to him by Signor Marcon: from 
Wimereux, near Boulogne. The message runs as follows :— 
* To Professor Fleming, University College, London. Glad 
to send you greetings conveyed by electric waves through 
the ether, from Boulogne to South Foreland, twenty-eight 
miles, and thence by postal telegraphs.—Mancowr" Since 
the receipt of this telegram Prof. Fiemme has been experi- 
menting at the station at South Foreland lighthouse, and an 
account of his experience there, together with some pertinent 
observations on the subject generally, are embodied in a letter 
which we reprint from The Times. We heartily endorse the 
Prorgssor's view that the time has arrived for a little more 
generous appreciation of Signor Мавсомгв T work by his . 
. | 

HE 
Warn it is ЕРЕ РЕ that Marconi freely admits’ that his 
system of telegraphy is founded on a scientific basis which 
he did not discover, but did utilise and apply to practical 
purpose, the jealousy that has been scarcely concealed in 
certain scientific. quarters is not to be condoned. Just as 
the work of OkRSTRD, Farapay, DANIELL. and other scientific 
workers detracted nothing from the merit of practical 
originality in the inventions of Cooke and WHEATSTONĖ, as 
telegraphists, of the early inventors of dynamo machinery— 
too numerous to enumerate—and of BELL and Носнез, in 
the field of telephony ; so the scientific labours of Hertz and 
his successors leave an abundant meed of praise for the prac- 
tical sugeess attained by Marconrin applying their discoveries 
to commeroihlly useful purpose. Had Marcon: not justified 
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himself as а ** practician,” he would thus für have established 
no claim to recognition. The suceess of his efforts not only 
differentiates him from his contemporaries, it also elevatées 


| him to the proud position of of pioneer of the new telegrápliy. `` 


— - — — ` 
- = ad / vus а 


Ett 3 one of the practical. limita to wireless 
telegraphy, as at present practised,. is making itself manifest 
in the Marconi group of signal stations to the south: east of 
this island. ‘ At present,” writes Prof. Егкміхо, “all signals 
sent from the South Foreland to France-affect: the receiver on 
board the Goodwin lightship." The PRorksson thinks that 
this “offers no difficulty,” and he suggests а meang for dis- 
criminating between. the signals. There is a difficulty left 
untouched, however, i in the impossibility of gending messages 
simultaneously and independently to or from ‘the lightship 
and France. An uninterrupted stream of messages between 
the stations on opposite sides of the Channel would render 
completely useless the apparatus on the lightship, which 
would never be able to get a word in anyhow. ." Curiously 
enough, the first intimation at Wimereux that the apparatus 
erected. there was in working order. took the form of harmless 
eavesdropping, the messages between the two older stations 
being overheard ; ; indeed, the Wimereux staff read off the 
message We are going to speak to Boulogne: at five o ‘clock n 
—this. shaving 1 been. sent from the lighthouse to the булыт. 
Б — 

. Tar. reali: of course, had been foreseen ; but its actual 
occurrence emphasises the need for a means for confining а 
Marconi message strictly to its proper path. The sphere of 
influence of a wireless telegraph station has a fatal tendency 
to become too literally spherical. Messages: scattered broad- 
cast not only waste energy^by travelling with futile persistence 
towards celestial space ; they do positive mischief by inter- 
rupting the everyday business of irrelevant stations in the 
vicinity. If the Marconi waves would confine themselves 
strictly to business, thé prospects of wireless telegraphy would 
be enormously brighter than they now, are. We are not 
without hope that ere long а. на, method of thus 
сеи their activity will be e 

— 

CunrousLx enough, the diffusion of ether waves which con- 
stitutes the defect just described is, in another application of 
wireless signalling, one of its most valuable features. We 
refer to danger signalling from lighthouses, &c. By а striking 
coincidence the commencement of cross-Chanhel wireless 
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telegraphy, and its successful performance even through many 
miles of sea fog, has taken place simultaneously with one of 
the most lamehtable wrecks of recent years—the loss of the 
' Stella” on the Casquets. Were every island lighthouse 
surrounded by a halo of warning ether waves, and every sea- 
going vessel provided with a simple but efficient apparatus 
responding to the presence of such waves, disasters of this 
description would occur with much less frequency. Nor is this 
the only danger which could be eliminated, for, by providing 
every ship with a transmitter as well as a receiver, the risk 
of collision between two vessels would by а similar process 


be minimised. Difficulties of detail, doubtless, there are in 


regard to the carrying out of this scheme, but the broad 
principle is almost self-evident. What is now needed is an 
authoritative, and preferably international, committee of 
inquiry as to the most efficient means of MARIAE vessels 
of invisible danger. | 


Eom | 

Сарт. B. Bapzn-Powext relates an anecdote, in a letter to 
The Times of Wednesday last, which illustrates the unusual 
character of any defect or breakdown at a Marconi station. 
Hezwas staying at the French station at Wimereux at the 
time of the occurrence :— 

Through Mr. MancoNi's kind hospitality I have had the opportunity of 
watching message after message pass throughout the day, at all times and 
under all conditions, transmitted by different senders, even including 
myself. Scarcely a single letter has gone wrong, even though experiments 
were frequently tried to test new instruments or altered dispositions. A 
little anecdote of my experiences may not be out of place as iustancing the 
rarity and strangeness of a breakdown. About ten o'clock one night, we 
at Boulogne attempted to ring up the South Foreland. There was no 
reply. Doubtless, we thought, the attendant had quitted his watch 
for a few minutes. After an interval we rang again, but answer 
came there none. Could the instrument be out of order? A careful 
examination was made, tests were applied, but no fault could be detected. 
Could anything be wrong at the other end? Again and again we rang 
up, but all to no good. A fresh receiving instrument was installed and 
all the wires carefully overhauled. We went out into the black darkness 
of the night and tested and pulled at the vertical wire suspended from 
the great mast outeide to make sure that was intact. An hour or more 
passed, the greatest anxiety being displayed by the three officials, It had 
te be owned that the system had broken down! And there we sat in 
blank amazement, utterly at а loss to account for this apparent disaster 
to that great system in which we had all put such faith, Suddenly the 
bell rang! А short formal message feHowed, and then, in reply to our 
eager enquiries, came forth the prosaic message “ Нате been away to 
supper 1 That is an incident that is not likely to occur again, for I 
expect that the epicurean telegraphist has since had almost as anxious a 
quart d'heure as did Mr. Marconi that night. 

Enea 

We have sometimes wondered what could be the raison 
d'étre of the Wembley Tower ; and the explanation that it is 
in imitation of the Eiffel Tower only shifted back the difficulty 
without solving it. Only as we go to presg does a rumour 
reach us which throws a flocd of light on the question, and 
turns our perplexity into admiration. These gigantic struc- 
tures, reminiscent of Mr. WeLLs’ uncouth Martians, were 
predestined by thoughtful fate to serve as masts for Marconi 
stations, to provide wireless communication between London 
and Paris. Atany rate it is-rumoured that the Eiffel Tower is 
about to be used for telegraphing in this way; and, doubtless, 
it was only the present incomplete state of the Wembley Tower 
that led to the South Foreland lighthouse being selected in 


preference to that hideous disfigurement of an otherwise 


picturesque landscape north-west of London. Building Eiffel 


towers for Marconi stations would be as extravagant a 
proceeding, however, as burning down the house to get roast 
pig. So when the 1,100ft. mast talked of for London to 
New York telegraphy comes to be actually erected it will 
doubtless prove to be а much less substantial affair. 
By-the-way, we hear rumours even of this feat being attempted 
in the quite near future. Much, however, must depend 
on the success met with in the experiment about to be 
undertaken with the Eiffel Tower. 


— — 


Wmxr.xss telegraphy an accomplished fact, wireless tele- 
phony obviously suggests itself to those seeking fresh fields 
and pastures new. Where Hertzian waves are made the 
vehicle, and the coherer is the means of receiving the trans- 
mitted energy, the difficulties of telephony are immensely 
greater than those of telegraphy. The high frequency of 
Sound waves makes it impossible for any known form of 
coherer to respond to ether waves correspondingly frequent ; 
while their irregularity, when speech is the sound to be 
transmitted, would render syntony impossible, even were 
transmission an accomplished fact. Rumour reaches us of 
successful wireless telephony in Belgium; but, from intimate 
acquaintance with the difficulties of the problem, we judge 
that the method adopted, if this rumour be true, was not one 
involving the use of the coherer. By leakage, or by magnetic 
or electrostatic induction, telephony without connecting wires 
is, of course, possible and, within limits, commercially prac- 
ticable. Its range of usefalness, however, is greatly restricted. 
Indeed, the immediate prospects of wireless telephony would 
appear to be decidedly inferior to those of the Marconi ўеш 
of telegraphy. 

: | | 

Ir is once more our unpleasant duty to point out the defi- 
ciency and imperfection of the knowledge possessed by Mr. 
Provand and his American correspondent with regard to 
matters telephonic in the United States. The £16 tariff at 
Baltimore, referred to in his letter in another column as being 
lower than the charges for cities of a similar size in England; 
is not lower, and is, moreover, for a síngle-wire service; а 
metallic-circuit connection at Baltimore costs $125—-say £25 — 
per annum. Mr. Provanp appears to be quite unaware that 
the charge for an underground metallic circuit connection in 
Liverpool, Manchester and other large towns in this country 
is £10 per annum for the first connection and £8. 10s. for 
additional connections; and, moreover, that the tariff in London 
on а five-year agreement is £17 per annum for one metallic 
circuit lino, £12. 158. for each additional line, and £10 for 
private houses. The extrémely low charges quoted by Mr. 
Provanp are admittedly those charged by the independent 
companies in the United States, for connection to Small 
exchanges which serve limited areas and have practically no 
facilities for interurban communication. Only a small pro- 
portion of the telephonic business is in the hands of these 
companies; by far the majority is controlled by the American 
Bell Company, whose charges Mr. Provanp admits to be 
higher than those obtaining in Great Britain and Ireland. 
The tariff at Baltimore appears also to be the lowest charge 
for a large city that Mr. Provanp’s correspondent has informed 
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him of. As to the question of municipal corruption, Mr. 
Provanp puts himself to dome pains to convince us that the 
municipal authorities in New York are corrupt in their 
dealings with the telephone company. Surely to place the 
local control of the telephone into the hands of the munici- 
palities themselves will not lessen the danger of corruption. | 
Further consideration of such matters as these is, however, 
outside the province of а technical journal. : 


— 


Tur first and all too brief public appearance of the Nernst 
lamp last February has. given rise to expressions of opinion on all . 
sides, both favourable and unfavourable, as to the possibilities 
of the promised rival to the carbon filament, arc and Welsbach 
lamps. Mr. T. J. Jonwsrow, a letter from whom will be 
found in another column, criticises the lamp with consider- 
able harshness, and, we may even say, with some injustice. 
Although Mr. Јонмвтон attempts to show that the Nernst 
lamp has a past, we believe that this type of lamp has also a 
future, but it is not our intention at the present stage in the 
development of the lamp to consider such criticisms in detail 
—this task may be left to its introducers. We feel bound, 
however, to point out some inaccurate statements in Mr. 
Jounston’s letter. In the first place, he quotes us wrongly.. 
We did not say that Мг. Swinsugne’s neglect of the con- 
tinuous current side was “ significant, but merely that he: 
was reticent as to the relative merits of the lamp on continuous: 
and alternate circuits. Then, of course, we cannot concur as 
to the prospect of an “ apparent obsoleseence of continuous: 
current ' in the near future. And lastly, Mr. Swmevene both 
exhibited and described something better than spirit lamps. 
and matchés as igniters," and Nernst lamps were on view. 
working at 100 volts and not 500 volts. pressure. Such. 
inaccurate statements as these certainly tend to lessen the: 
force of Mr. Јонмвтом'в criticisms. 


————Á— "I — a 


Cable Interruptions. Date of Interruption, 
Paramaribo— Cayenne ẽ 2 Feb. 10, 1 
Cayenne—Pinheiro ........ —— Á— € Mar. 10, 1899 | 


Electric Cabs in Paris.—Some 70 new electric cabs of the 
landau type were put on the Paris streets on Sunday, and: 
were well patronised by the public. _ | 
The Proposed Memorial to Gaulard.— M. Sartiaux, presi- 
dent of the committee which has been collecting subscriptions 
towards raising a memorial to Lucien Gaulard, the transformer 
pioneer, announces that a sum of 2,560f. has been received. 


The Nernst Lamp in Germany.—The Elektrotechnische Rund- 
schau states that negotiations are in progress between the 
1 Elektricitàts Gesellschaft and the municipal 
authorities in Berlin, for a trial of the Nernst lamp for street 
lighting. It is proposed to light some avenues in the Thier- 
garten district by this means. 


Electrical Patent Litigation in Italy.—La Compagnie 
Thomson-Houston de la Mediterranée has brought an action 
against the Leghorn Electrical Tramways Co. for infringé- 
ment of its patents. The Leghorn plant was supplied by 
Messrs. Schuckert and Co., of Nuremburg, and the case has 
been adjourned for the latter to reply to the charges. 


Paris-Berlin Telephone.—The negotiations for the establish- 
ment of direct telephone communication between France and 
Germany have resulted in an agreement on the main points. 
It is proposed to lay a line between Paris and Berlin, and 
another between Paris and Frankfort, and as the latter city is 
already in communication with Berlin, there will be two 
separate lines between the two capitals. 


The American Government and Wireless Telegraphy.—It is 
reported that the American War Department is arranging to 
make tests with the Marconi system of wireless telegraphy. 
Two experimental stations have been selected, one on either 
side of the river Potomac, six miles apart, and the necessary 


instruments have been purchased. The experiments will be 
conducted by Col. James Allen and Lieut. George O. Squire. 

Imponderable Jokes.—Writing to The Times of Easter 
Monday, Prof. J. A. Fleming, in an interesting letter on 
Wireless Telegraphy,'" states that © messages, signals, con- 
gratulations and jokes were freely exchanged between the 
operators sitting on either side of the Channel." The 
imponderable ether would surely refuse to transmit any other 
than light and airy humour. Jokes sent between Marconi 
poles should not lack point. D 

Trinity House and Wireless Telegraphy.—The Deputy- 
Master of Trinity House, with a committee of Elder Brethren, 
accompanied by Lord Rayleigh, the scientific adviser, and 
Captain the Hon. F. C. P. Vereker, of the Board of Trade, 
visited Dover during the past week, with the object of making 
an official inspection of the wireless telegraph system as 
experimentally in operation between the South Foreland 
lighthouse and the East Goodwin lightship. | | 


Modifications of the Nernst Lamp.—A patent has been field 
in the United States by Mr. W. 8. Hadaway, Jun., for an arc 
lamp, the arc of which is closely surrounded by a sleeve of 
magnesia. The light of the arc is said to be augmented by 
the incandescence of the magnesia sleeve. The sleeve is con- 
structed by fusing magnesia in the electric furnace, the result- 
ing crystals being then ground to powder and mixed in a 
plastic mass with magnesium chloride. This mixture is then 
moulded under heavy pressure into the required shape, giving 
a structure of sufficient strength and durability to be sup- 
ported wholly by the carbons, without any enclosing casing. 
Photometric tests of this lamp, with and without the magnesia 
sleeve, might assist in solving the problem whether the light 
emitted by incandescent lime, magnesia, Welsbach mantles, 
Nernst ‘ filaments,” &c., is merely that corresponding to the 
high temperature of the material as Mr. Swinburne holds, or 
is due to a property of the material ifself, as most of the 
leading physicists agree. The same issue of the Electrical 
World, in which the above patent is alluded to, contains a 
letter, signed, Theo. Reyman, describing. a method he -has 
devised for lighting the Nernst lamp. ‘This involves a very 
similar application of the arc lamp to that just described. 
The apparatus is а series coil arc lamp, the upper carbon of 
which is raised by the magnet to strike the arc. Around the 
arc 18 placed a hollow cylinder of refractive oxide connected 
in shunt to the aro itself. This cylinder, when heated by 
the arc, is raised to incandescence and, becoming a conductor, 
increases the current through the series magnet, but diminishes 
that flowing through the are. The increased current lengthens 
the arc and, owing to the smaller current through the latter, 
breaks it, and the light is then supplied by the incandescent 
oxide in the usual way. As the upper carbon is fed by gravity, 
it descends again into position for lighting as soon as the 
current is switched off from the lamp. No mention is made 
of the amount of power eonsumed in the series coil, which 
appears always to be in circuit. | 


` MEETINGS OF SCIENTIFIC SOCIETIES, &o. 
WEDNESDAY, April 12th. 
SocrETY OF ARTS. 


8 p.m, Ordinary Meeting. Paper to be read: “Telephones,” by 

John Gavey. MEE 
THURSDAY, April 13th. | 

INSTITUTION OF ELECTRICAL ENGINEERS. 7 

8 p.m, Ordinary General Meeting. Continuation of discussion on 

Mrs. Ayrton’s Paper, “The Hissing of the Electric Arc.” А 

Paper on Experiments on Alternate Current Arcs by Aid of 

Oscillographs,” by W. Duddell and E. W. Marchant, which bas 

already appeared in the Journal will also be discussed, 


FRIDAY, April 14th. 


ROYAL IwsrrTUTION. _ 


9 рт. Evening Discourse: “ Earth Currents and Electric ‘Traction 
by Prof. A. W. Rücker. * 


» 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer p'Arss.] | 
Wehnelt’s Electrolytic Interrupter.— D' Arsonval communicates , 
some new observations concerning the mode of action of 
Wehnelt’s interrupter. He used a platinum wire 0 7mm. thick, 
projecting about 2cm. from the glass tube filled with meroury. 
He obtained Röntgen rays. of a steadiness and penetrating, 
power hitherto unknown, enabling him to obtain instantaneous 
radiographs of the band. In conjunction with a Berthelot 
* effluviator,'' the coil worked by the new interrupter gave тегу: 
large quantities of ozone. Determined by a revolving mirror, , 
the frequency of the interruptions was found to be 1,700 per 
second. The best form of interrupter consists of a test tube 
with a platinum wire introduced through the bottom. Potash: 
may be substituted for the diluted acid, and iron for the lead. 
The following is the author's theory of what takes place. By 
the passage of the current the platinum point is brought: 
to a white heat. The heating of the surrounding liquid leads 


to the formation of a layer of non-conducting vapour round: 


the platinum, which interrupts the current. Then the vapour 
condenses, the current is re- established, and the process 


repeats itself. This explanation, which makes the phenomenon 
analogous to the Trevelyan rocker, also explains why the: 


interruption takes place in one direction only. For when the: 
platinum point is positive it heats up quicker than when it ів. 
negative. D 72 | 
[D'AnsoNYAL, Comptes Rendus, Feb. 27, 1899.) 


Sensstsveness of Galvanometers.—Having had to measure 
very small currents by means of a Deprez.D'Arsonval galvano- 
meter, C. Féry determined the ratio “: r of the resistances to 
be given to the torsion wire and the movable coil to ensure 
the greatest possible sensitiveness. The result differs accord- 
ing to the requirements of the operater. If the resistance “ 
of the torsion wire is given, then a maximum sensitiveness is 
obtained by making r-r'--p, where p is the internal resist- 
ance of the battery or other source of E. M. F. If the resist- 
ance r of the movable coil is fixed, a maximum deflection is 
‘only obtained when 7’ = о, so that this case is of no practical 
interest. Lastly, when the sum r and 7 is supposed to be 
constant, so that the internal resistance of the galvanometer 
is given, з maximum sensitiveness is obtained by making 
T -2r. Now in the Deprez D'Arsonval galvanometer r’ is 
usually 0:5 ohms and г = 200 ohms. On making 7 132 ohms 
and r 66 ohms, the sensitiveness is increased no less than 


153 times. This increase is, however, subject to a disturbance 


due to the magnetism ofthe copper of the moving coil. This 


source of loss may be eliminated either by employing a per- . 


fectly uniform magnetic field, or, as pointed out by Lippmann, 

Љу adding diamagnetic bodies to the movable coil sufficient to 

reduce its permeability to zero. | | Е 
[Еёвт, Comptes Rendus, March 15, 1899.] 


tilled water and a feeble current is sent through, with about 
10 volts, the metallic particles form chains, which break up 
into rods on stopping the current. 
break up into individual particles, a result would be achieved 


analogous to what has often. been attempted in the case оѓ. 


coherers. Noticing that the cohering particles showed signs 


of fusion, T. Tommasina experimented with an infusible 


body.in the shape of earbon. He employed medium-sized 
grains of sifted arc carbon, and succeeded in preparing 


coherers of а sensitiveness quite equal to that of the best 


metallic. coherers. Besides, these coherers lose their conduc- 


tivity with the slightest shock, or even by the mere interruption - 


of the current traversing them, though they do not appear to 


have the inestimable property of righting themselves when 


the electromagnetic waves cease. In that respect more may 
be hoped for from another type of carbon coherer also devised 
by the author. It consists of two round arc carbons mounted 
in a glass tube, and held in position by rubber stoppers. The 
rounded ends are lightly in contact. This coherer requires 
some *''seasoning'' before it works perfectly, but then it 
‘becomes exceedingly sensitive. eg 


[Tommasina, Coroptes Rendus, March 13, 1809. ] 


If they could be made to 


Current Intensity with Wehnelt’s Interrupter:—H. Pellat has 


| made the curious observation that when а Wehnelt interrupter 
| is placed, first in an ordinary circuit, and then in a circuit 


containing an induction coil, the mean current intensity із 
increased, sométimes very considerably so. In one such case 
the E. M. F. was furnished by a battery of accumulators 
giving some 70 volts. On inserting the coil in the 
circuit an ammeter indicated 20 amperes. Оп short. 


eirouitirig the primary by a thick wire, the current fell 


to 15 amperes, to rise again on establishing the circuit 
as before. In another case, when some 110 volts were 
used, the current rose from 5 to 25 amperes, and a veritable 
flame’ passed between the two sedondary terminals. Thus, 
the mean intensity of the current was raised by introducing 
an impedance. This fact, paradoxical as it may appear, is 
yet in accord with the known laws of induction. The author 
shows from the known formule that there are at least two 
possible ways of accounting for the phenomenon. Either 


the quantity RIR is greater at opening than at closing, 
or the introduction of an impedance modifies the ratio. of the 
open to the closed time. ae M А: 
0 ss t. t5, 4 [PELLAT, Comptes Rendus, March 20, 1899. 
- Physiological Effects of Currents.—The- study of the effect of 
currents upon the human economy is conneoted with one of 


‘the least cheerful applications of electrical science. But 
-apart from their therapeutic value, their precise action in the 
case of accidents should be known, во as to facilitate restorative 


measures. As the result of some 170 experiments upon various 


‘animals, J. L. Prevost and Е. Battelli conclude that high ten- 
sion alternate currents applied to the head chiefly affect the 
respiration, and that the most valuable restorative lies in artificial 


respiration. In the case of low-tension currents, the ventricles 
of the heart are stopped, or are ‘put into fibrillary tremulation, 


while the auricles: continue to work. The remedy lies, 


curiously enough, in a short application of a high-tension 
current and in artificial respiration. That the high-tension 
current is а somewhat heroic remedy is shown by the fact 


that it stops the auricles: while it allows the ventricles to 


continue beating. It must be ‘applied, moreover, within 
15 seconds (in cats. and guines pigs, at least) after the low- 
tension shock, and that is not practicable, as а rule.. Artificial 
respiration should always be tried in case of accidénts. 
The authors could. not establish any. definite post-mortem 
characteristics of death by electricity, exeept inire cerebral 
hemorrhage in case of prolonged applications. 


[Prevost and. BATTELLI; Comptes Rendus, March 13, 1899.] 


Pholo- Electricity.—In experimenta undertaken for the pur- 


| | | pose of. investigating the nature of photo-electric currents, 
Carbon Coherers.— When brass filings are suspended in dis- 


the highly sensitive silver halogens are usually employed. 
They have, however, the disadvantage of being converted 
into very unstable salta which cannot be satisfactorily isolated. 
G. C. Schmidt therefore employs the well-known oxide 
of copper, СаО, which, if it is modified at all, is 
converted into the lower salt Cu,O, cuprous oxide. He 
deposits these salts on platinum foil, and - immerses 
two such plates as electrodes in a solution of caustic 
Boda. One of the electrodes is then illuminated with 
light of a definite colour, -and the effect is studied 
by means of а galvanometer. Thus the experiment becomes 
readily. aocessible to Nernst’s theory, which . determine’ 
the E.M.F. from the solution préssure of the salt and the 
charge of the ion. But an important source of uncertainty is 
introduced by the fact that the potential of freshly- red 
layers of.CuO rapidly decreases, going down to about half its 
initial value in 12 hours. When fresh CuO is exposed to red 
light i& becomes positive, whereas it becomes negative under 
violet light. Hence red light increases the solution pressure 
of the oxygen. When pure metals are used in solutions of 
their own salts, under circumstances which exclude secondary 
effects, no effect is produced upon them by light. 
| (Scmurpr, Wied. Ann., No. 3, 1899.) 
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MAGNETIC LEAKAGE IN THE ALTERNATING 
CURRENT TRANSFORMER. | 
BY ALEXANDER RUSSELL, M.A. 
(Concluded from page 789.) 


Calculation of the Magnetic Leakage,—From the results of 
experiment 16 in the preceding table we get a equal to 9-3deg. 
by (5), 10-9deg. by (6), 9:4deg. by (7) and 7:8deg. by (11). 


The first three of these results agree well with one another, 


but the last seems to show that the observed voltmeter read- 
ing on the secondary was too high. We shall take 9:8 as the 


leakage lag when the secondary current is 51:88 amperes. 
Comparison of Observed and Calculated Leakage. 


No. of experiment. | 8 7 9 12 14 16 

— i. ö. 8 ſ—— . — a j M 
Calculated a aqa see 10 | 325 | 39 | 58 | 76 | 93 
05 | 29 | 43 | 62 | 79 | 93 


Probable а........... ............ 


The above values of « were calculated by the sine formula (5). 
Calculation of Primary Angle of Lag for given Secondary 


Currents, 
No. of experiment. 5 7 9 12 14 16 


—— | ——À | ee | ee —— 


, Observed ............. Т? 80:8 | 58% | 494 | 420 | 37:2 | 349 
$, calcu lated (no leakage). 80:8 | 58:1 | 478 | 373 | 31:8 | 27:9 
ф, calculated ..................... 808 | 58'7| 49:5 | 420 | 37:2 | 350 


The second row has been calculated from the formula given 
in The Electrician, Vol. XXXVIII., p. 725; the third row from 
the formule given above. 


Calculation of A, when A, is given. 


a ee ee 
No. of experiment. 3 7 9 12 14 16 
A, observe . 1:214 | 1:442, 1:661 | 2:030| 2:392, 2:692 
A, calculated (no leakage) ... | 1:207 | 1:404 | 1:609 | 1:967 | 2:262 | 2:548 
A, calculated 1:209 | 1:440| 1:678 | 2:056 | 2:424 | 2-747 


——————MM—M—— e —— ——5ðt1g7]¾ i et t es 


Comparison of Observed and Calculated Secondary Volts. 


No. of experiment. ó 7 9 12 14 16 
V, observed ..................... 1020 | 101-7! 101:4| 1008 | 1001, 997 
V, calculated (no leakage) .. | 101:9| 101:6| 101:3| 1010 100:7! 100:5 
V, calculated .................. 4. | 101:9| 101:4| 101:0| 1004| 998| 992 


— — 


Comparison of Observed and Calculated Primary Watts. 


No. of experiment. 


— — | —Óááá —ñää— — 
—  M— 


"m 469 1,804 2.583 | 3,622 4,571! 5,297 
W, calculated. | 464 | 1,796| 2,615 3,652 4,652 5,401 


сены к ассы ыза чэш тр .. E Dia 
. №, has been calculated from V, A, сов ¢,, taking the values 
of A, and ¢, calculated above. 


Comparison of Observed and Calculated Efficiencies, 
No. of experiment. 3 7 9 
n ођвегуей........................ 


7 calculated (no leakage) 
7 calculated 


| 12 | 14 | 16 


0:954 | 0:960 | 0:969 
0:951 | 0:955 | 0:957 
0:951! 0:955 | 0:957 


0*665 | 0-905 | 0-937 
0:674 | 0-911 | 0:955 
0:614 | 0-911 | 0-935 


т has been calculated by the formula 


(1-18) - 

W, 2, 400% 
This is equivalent to the graphical construction for the effi- 
ciency. The last row у has been calculated from the more 
elaborate formula (12), which takes leakage into account, and 


we see that, as far as the third figure at least is concerned, up 


to five-sixths of full load it agrees with the graphical con- 
struction. | 


Calculation of the Efficiencies from the Observations on the Low 
Tension Side. 


No. of experiment. 5 7 9 12 14 16 
0:665 | 0-903 | 0:957 | 0-954 | 0-960 | 0-969 
0:674 | 0912 | 0-926 | 0-946 | 0-948 0.951 
0:674 | 0-913 | 0-939 | 0-952 | 0:957 | 0-964 


7 observed ........................ 


% % %% % % „%„%„ „ „„ 6 6 „ „6 „ „ „„ 
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The second row has been calculated by formula (15), the 
third row taking leakage into account by formula (16). | 
Graphical Construction for the Primary Watts, œc., for a 

given Secondary Current.—(1) No magnetic leakage. 
We suppose that V, WI, Ab, and n are given. Draw two lines 
FB and FC at right angles to one another (Fig. 2). Measure 


off FD equal to Ws, and with centre D and radius equal to 
A, describe a circle cutting FB in B. s 
8 


F D | C. 
Fic. 2.. 


Then the angle BDF will equal the primary angle of lag on 
open circuit. To find A,, ф, and W, for a given A,, measure 
off DC equal to nA, where т is the ratio of the secondary to 
the primary turns and join BC. Then W, will equal V, . FC, 
BC will equal A, and the angle BCF will be ¢,. Many 
interesting trigonometrical relations between the various quan- 
tities follow from this simple diagram (Fig. 8), but these may 
be left as an exercise to the student. 


` 


п 


Fic. д.. 


` 9. Magnetie Leakage Considered.—Suppose that а, is the 
leakage lag produced by the unit secondary current. The 
triangle BFD being constructed, as in the preceding case, 
make the angle KDC equal to A, a, (а suppose) and measure 
off DC equal to nA, where n is the ratio of the effective 
secondary turns to the primary turns, found experimentally 
from formula (2). Draw CK perpendicular to FK then, 


FK=FD+DK, | 
= A, cos ¢, +A, сова, 
= ы by formula (6). 
1 
Hence W,=FK. V, 
Again ВС cos BLD = ЕК, 
AE = A, cos ф,, 
and BC sin BLD = BF + KC, 
= A, sin ф, 4- nÀ, sin a, 
= A, sin ¢, by (5). 
Hence BC=A,, 
and BLF = ¢,. 


For a given secondary current ¢, is, therefore, greater when 
there is magnetic leakage. The locus of the point C for 
different values of W, is easily seen to be very nearly a para- 
bola, touching FK at D, and hence the tangent to this locus 
at С will bisect DK nearly. In drawing the complete diagram 
this is a useful rule to remember. 

Similar simple constructions can be given for the secondary 
voltage and also for the efficiency. These geometrical theorems 
are most useful, as by studying them various relations come 
out which are concealed by the often complicated algebraical 
expressions. They also suggest various laboratory methods 
of measuring the losses in the iron core of certain electrical 
apparatus. 

The above method can be very simply applied to studying 
the air core transformer. The best way to write the differen- 


D 


brought to the same position in each experiment by aid of the 
ounds observed on the spring 
ance, observations were made for different positions of the 
phase of the primary potential differences E, E, and currents 
x, x; the potential differences betwoen the ends of each of the 
armature circuits C, D, E (see Fig. 6), and the currents y,, y; 
y» in each armature circuit. The electromotive force of each 
armature circuit, e, ez ез, is given by correcting its potential 
difference for current into resistance of the armature coil In 
this investigation, т, т, т; are respectively the resistancees of the 
armature coils, and are each equal to 0 025 ohm; p, p, p, are the 
external resistances, in the armature circuits т; ғ; r,, and con- 
stitute the independent variable. In any one experiment р, ==р, 
=p; Ву correction for R, R, (the resistance of the primary cir- 
cuit) into the instantaneous value of the current, the reactions 
m,dl,/dt m,dI,/dt have been found, and therefrom dI,/dt dL,/dt. 
An integration of the E. M.F. curves dI,/dt dI,/dt e,/n, ет езт; 
gives the average total induction in the coils where n, =n =n, = 
A small correction must also be applied in the case of the armature 
coils, since there are three groups of 24 each per half-period. If 
the distribution per half-period of (0% along the surface circum- 
ferentially were a sine curve, the average total induction per ooil 
would equal 0:93 of the maximum. In our case this coefficient is 
0:93 nearly. The in of ej/n, es/n, e,/n, have been increased 
respectively by multiplying by 1/0:93 in ordertodeduce the maximum 
average induction experienced by each coil. Four distinot cases 
have been dealt with at about the same frequency of 52 periods 
per second, and with ,/mean? E, and Е, equal to 60 volts. These 
correspond to values of p,=p,=p, equal to œ 1:03, 0:133 and 0:012 
ohms, The results are given respectively in Tables V., VI., VII. 


ulley-block, and the pull in 


Frequency =95'5. p,—p,—p,-— со. Е, V mean? = 80; E; means = 80 volts. 


Dealing with Table V. first, in which the armature is on open 
circuit, the relation between the curves dI,/dt dL,/dt and the E. M. F. 


curves e, e, е; may be found. Each of the m 411 авд dla, 
Га maj dt 


curves shows а maximum of 27:2x 109 C.G.S. units ; the coils on 
the armature experience each a total change of 7:2x109 C.G.S. 
units. We have, therefore, 27:2/76 as the total average maximum 
per turn due to primary and 7:2/24 as the total average maximum 
experienced ре turn by secondary. Multiplying the former by 
1/0:83 and the latter by 1/0:93, we have 0:437 and 0:322. The 
difference gives 0°115, which is 26 3 per cent. of 0 437. These 
results are given in Table IX., and also the corresponding ones 
for the other experiments, in which p,—0,-9,—1:03, 0:15 and 
0:012 ohms. 
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tial equations in this case is as follows (adopting the usual Table V. 
. notation) : — Р 2 | А Circuit. B Circuit. |+ ¢ | | 
RL (L) SE 3x 2 е | е 
З Bimal. jdi z, madadi) ж | = E | 
— — 1 Em = — — |, чч ; 
i dt L L/dt Я ? Volta. Amps. Volts. | Amps. | Watts. Volts. | Volta. | Volta. 
ritten in this way they suggest the diagram shown in * | 5 З 3 5 i 
Fig. (1). In this . 0 + 614 - 668+ 566+ 9764 142 +141 |- 244 4 129 
° : 5 + 739- 508+ 387-1018 |+ 229 |+ 845|- 242 + 176 
BC L солу and OB- RA 6|* 916-4 154+ 97-125 |+ 262|- 073|- 187 + 196 
BD M 1 1: 9 j+ 889+ 4.50 — 25'3| + 113 |+ 119 |- 101 |- 110 + 209 
k ; ri 12 + 688 + 822- 502+ 873+ 127 |- 174|- 79 + 948 
Numerous relations between the various quantities involved | 15 + 545 + 111 |- 615+ 5724+ 254 |- 202|- 239+ 226 
can be got which are independent of the shape of the wave of n + 3 + 02 - Us + E + 532 - 222 + 1575 + ee 
E.M. | e + e + * - 0|. e + eK . + б + 0 
| à The tangent of the zangle of lag in the . 24 261,4 127 |- ara - 425. 40 176 f 174 09918 
circuit always contains N - +, * % factor and hence vanishes | 27 |- us 976 - 684- 726+ 1j- 175 |+ 244 - 808 
l | : j | | 
when М? equals LN. Very simple geometrical constructions | =| 15,759  —- 
can also be given for the air core transformer whether at Frequency, 52:2. p,=p,=p;= co V mean? E, and E,=60 volta. 
constant current or at constant voltage. 1 
The constructions given in The Electrician, Vol. XXXVIIL, Table X. 
р. 725, for ‘‘ boosters,” pressure reducers,” and ‘‘compen-| 0 |+ 805- 420- 792 - 7.08 ＋ 175 |- 173 |4 30:6 |- 164 
sators can easily be expanded in the same way so as to take : + 1009 - 13 — 122 - 75 + = - D + md а al 
e | + + Py EN el EN + 2 + . + " o . 
leakage into account. 9/4114 f 3824 364 - T8414 150 4 125 4 110 |- 221 
5 + es Ac 01 6'02 + 152 + 22:9 |+ ет 292 
+ 716+ 828+ 811|- 576+ 288 |+ 26-4 |+ 3-45 – 981 
THE INDUCTION MOTOR.* Е + АТ + 984 + 10L3|- 152+ 333 |+ 17:3 |- 577- 251 
+ 79 + 1016|+ 1216+ 144 + 255 |+ 254 |- 127 |- 11:6 
? 24 — 349+ 922 11280) 32 52 |+ 169 |- 184 |+ 3:47 
(Continued from page 802), 27 |- 659+ 702. 874 - 527- 2 |+ 206 |- 279 + 112 
Deal now with the armature of this motor. The armature being | 1936 | 


TORQUE. 


Let f=frequency of supply ; N =number of poles per revolution 
of stationary portion ; there are two poles per circuit A and B to 
the period ; r=radius of armature in cms. Then 27r/N —length 
of circumference per half period in cms. ; and 4vrf|N = velocity of 
field in cms. per second. Let i—length of armature core in cms. 
Let ei, ез, ej the electromotive forces in volts of each circuit on the 
armature, and n,, n, na- the turns per circuit. Then e¢,/n,l= 
average volts per cm. length of conductor. Let y, у, У, the 
current in amperes in the armature circuits. Without ysing 
the variation of B, the induction per square cm. at the conductor, 
we may say that during time N/4zrf the average e,/n,J=av. Bx 
4110 N. The force on the armature at radius r due to current y, 


and VIII. Table IX. gives the collected results. in the conductor is By,/10 dynes, if y, be in amperes; so that the 

| _ Table IX. 

Extra 5 M Sab S539 | go] Манша ы Difference i| | 
m Ў Torque in |m lny Mean |3 33 ERE 4 valuesof | average . 

Sa TE bs Mat emit | sis 832 7 Sg dI ge! value of 8 N “| Maximum |Maximum | Alteration in phase from 

arma. 5 44 | S5feet m2 f 8 к i $2395 12 m л | aude, font, со B ie volts. amperes. are on open оге 
hoe 1 overa half ip БЕ feta | and / уй |m атш 5 : | 

=p Ж с^ па period 9 4-122933 PS M dto 4294x099, | A and i 

n prt | period in HE 13922 8" | +75x083 in Cd. "Гази Bo а | 

‹ - | Obs. watts ass e | C. G. 8. unite, 106 dt E Hh dI, alo a 
ohms. SR m.s watts. | HE 2293 | 8 units 106. А | _+18х0°88 Paws dt |"? qt 5 Ta “а mi 

o œ | 00| 16, 0 17 0 v. | 0437 | 0322 115 263 |5226060 96, 94|159125 0° | O | 0° | 0° 

103 106 |15! 2 | 2,091 790 1,301 1,125 VI. | 0419 | 059 100 239 |521|,„:„! 83| 88 | 466 414+36!+ 24| -18 |-252 

0150 0175|672 7 | 3,723 3,507 216 40 II. 0401 | 0286 115 287 1520, „ 74| 82 |718 706 +60|+ 60 – 284 -252 

0012 0037|22 2 | 2,000 1,155 905| 729 VIII.] 0367 00864 280 765 (827), „ 116 120 111 |125 -72 — 13:2] - 20:4 - 120 

Table XIV. 

o co 0 0| 19 o| 194| 0j X. 0309 | 0-208 100 325  |955/8080 1220 1221102 98 0° | O | 0° | 0 
107 110 12 14| 1,886 1112 274 20 Ki. 0315 | 0205 110 349 | 950 8081| 114-7, 119 205 185 48 3°6| – 28:2 - 27:6 
0149 |0174 32) 4 | 3,771 3,054 717 523 XII. 0-308 0141 [167 54:2 95°0|78 80 13070 132 69:5 64:5 +30 | + 492-192-158 
0:009 1211 1,188 | 568 374 ХШ. 0312 | 0065 |247| 792 95-5778 80|1240 161 957 864|-18|- 60|- 841+ 06 


* Paper read before the Institution of Electrical Engineers, March 9. 
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Table XV. Table XVII. 
Alteration in the ordinate of fe (for p= co) dt when y o. Frequency 95. Increase fa (for р= о )dt by 6 per cent. 
pi=p,| Fre- + signifies increase ordinate. 
= | quency. pu E бееде. Angle 1:06/« dt 
in ; ! L 
Yı. ya. Av : 60ths = со = со z:1:07 = in C. G. S.] 
—̃— domo — — „„ y, dt 100% d J dt гос adel ie Cas 
^ % % period. ^ ^ edt Ја | _ fede} in 105 | See | COR 
1:05 | 52 + 73 + 585 - 27 + 281 C.G.S. Table XI. units. 
^ 3 55 taa +111 4-28:0 + 22:8 units 
-441 -750 -850 = тее т ũ косе етс SEVERE мыгы шыл ы 
107 | 95 ny n. 212] nm 0 | +202 | +214 | +136 | + 78 | +137 +256 | +058 
0149 | 95 + 62:5 25-0 ... 
9902 ck. 23 Td 1 6 | +257 | +272 | +252 | + 30 +0861 +114 | +0308 
12 | +180 | +191 | +265 | - 74 | -130 | -072 | +181 
Table XV1. 15 A "A M 
16 + 77 | + 816) +221 | -139 | -244 | -140 | +174 
Frequency 52. Frequency 95. 18 | + 37 | + 592| +188 | -149 | -261 | -149 | +175 
Angle in r lr 2 р 922 + i — ico — 255 -180 | +146 
=103 =0°15 |p, =0012 = 1.07 —0:14 = 0:0095 - 4 = 1 +13 — 15° — 2°63 -1:92 +1°37 - 
ae А Евр н иа paro oe | ШЕ: 945! + 42 | -1565, —239 | – 2:55 | «0:93 
period. I. in 10° L. in 108 L. in 10 | L in 10 Lin 10 | Lin 168 21 e. e. e z ө zn e 
C.G.S. | C.G.S. | CGS. C.G.S. C.G.S. C.G.S. M = ————. 
oj Vms | unite, | unite | unite units. unite. | whole 97 5 on the armature at this radius due to one circuit 
Т : І даб. Wk =Bnly,/10, and taking В to be the average given by e,/n,l x 
2 ps ioni vod dod 0 = оо. is redi we get the whole force—e,y,N/4rrf1077. At the same 
6 135 0386 | 0:077 | O3 51 2 epoch the forces due to the other circuits will be e,y,N/4zrf10-7 
9 КЎ У ree Nu ue 5 ssh and e,y4N/4zrf10-7 in this three-phase armature, The average of 
12 120 | 0289 | 0018 | 181 0°798 0024 | the total force er 
15 M M 0400 | .. i A arp (e + 63a + eve 
i 0:92 0871 uli n 106 0-208 over a half period, will be the average force acting at radius r 
20 г i Ж 1°46 Е 0:323 upon the armature. In the ideal motor this force would have no 
91 a Ms 0:198 1:37 a 0355 variation. We must divide by 981 x 454 to reduce to pounds. 
It will be well to see if this verifies by actual experiment. The 


27 ы 85 i: ы Pi e torque has been measured for three values of р, — p,— ру, the external 
55 in a cae of oe oae T 1°03, 9 and 
0:012 ohm, and found to be about 2, 7, and 2lb. respectively at a 
Table XVII. radius of 3 5ft. Tables VI., VII. and VIII. give the results of 
Measured Айга the experiments in each case, and Table IX. shows the collected 
Torque Volts pe 3 | See Tables | results, from which we see that the calculated values are 1:5, 6 72, 
in lbs. at | a/mean? | ? yu for further | and 2 2lb. at a radius of 3˙5ft. The agreement is as good as one 
‘5ft. radius E, Ег 5 particulars. could expect from the rough way in which the torque was 
— —— — | measured, owing to the friction of brushes and bearings render- 

ing an exact measurement difficult. 


54 2 44 99 . 16 is interesting to examine the effect of leakage field upon 
” 1 : 15 _ | the distribution of power in this motor over a half period in time. 
И 0 34 Less than 12 The sum of m, а dé and т, i 4 dt over half а period 
52 s e „1 VIIL. XI divided by 2f is the energy delivered to the motor by the primary 
- 7 0 60 e VIL. XI. circuit irrespective of x,? Ri and x, К, losses, since the 5 
" 2 0 60 VI., XL differences Ei, E, have been corrected for zi Б, and x, R.. 
‘ 1 5 50 > Similarly | ey, dt-+ | ey, dt + J egy, dt divided by 2f is the energy 
ie ^ a E 20 received by the secondary or armature circuits. The difference gives 
ч 0 8 60 Da t 6 the dissipation of energy due to magnetic hysteresis and induced cur- 
А, 1 0 80 80 XL XIV rents in the iron (and copper if there be any) and that due to stray 
, 4 0 81 63 . XIL. xiv, field. When the machine has open-circuited armature, the average 
й 1 1 . 78 a XIII. XIV. | rate of dissipation of energy in watts is 176 (see Table V.). Take 
95:5 2 0 91 102 | ` | Table VI., in which the external resistances p, =p,=p;=103 ohms. 
» 5 0 91 75 The average watts due to leakage and iron losses — 1301. Assuming 
» 5 4 91 36 that 176 watts represent the rate of dissipation of en in the 
1 6 91 18 iron, we have 1,125 watts due to stray field. Таке Table VII., in 
" 0 9 91 12 which the external resistances p,=p,=p,;=0'15 ohm. The average 
Table IX. (continued). 
mete M Phase-difference uc ue 
difference aximum Maximum Alteration in phase from zero on be oe ab д, Р betw 
between. volts. amperes. open circuit. (tor "ydo RM (for (=e a ) hase-difference between 
Daniken „ | | & & ys 22& y) 22 & ye as 
dt dt %: мз) e ез és | и и | ys e & 71e & V fes & ys ei & уу e & уз es & yy & у m &ysmi & v, & V1 & yea ys 
79.2 792 12221244248 0 |0 о | 0 [о y [о o o o 0| - о | о | ав оета 948 15924 
+ 57°6 | + 51:6 |25°2/24-2,26°9 22.5 22 25 7 18 |+276| + 192 + 15:2 + 14:4. +144 + 13:2) + 14-4) + 144 |+ 4:8 120|+ 3:0) 56 102 [14641552 199:2| 65%6 
+ 46°8 +480 25°7 20-6225 115 [114 1112 * 42 |+492 +60 +554 + 54:8 576 +36 |+ 34:8| +576 |+ Т2 + 156+ 2:4| 66 11508 1198 |1554 2196 106:8 
129 105 |+ 228| + 86-4 +48 | - 1564 


+ 66°0 | + 80°4 14-1 76; 62168 + 38°4) + 408 +684 -384 + 40°8| + 68:4 


Table XIV. (continued). 
774 | 789-0 |26:4 30-6295 ооо 0° | o | o | o | 0° | 0° | 0° а 
44"4 | 46^8 38.5 27.5 33°1/26°5|24-2/27-6| + 24 |+ 30:6 +408 +12 |-30 |+462) 12°0| 30°-0| 46°8 12,0 — 96+ 4-8! ... |... 
55"2| 60° |25-4/21-2,23°6'111 106 105 | + 69:6 + 60:0! + 87:0] +394 +50 |+852 540, 5094 804 -156|- 96- 24| .. |... 
70°8 | 84° |194 156/123159 155 {153 | + 876, + 103 | 4804 372 +37:4| +714) 372) 384) 72°0 +504 | +1152 -816 


45°6| – 20°4) 65% |1308 |2028 1452 2124 1044 


o | o° | oœ | 0° 
4: 
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е, y €3 


у mean? E, & E, =60 volts. 


| 


| 
ya ез | ys 
| 


| 


Dias: ptn 
of energy 
V) due to 
+69У2  w'ate fld 
+é373 hyster 
and eddy 
currenta 


174 4.17.3 — 242 +219 |+ 333 – 422 — 
1187 |+ 7:99 — 7:54 – 


15:5 -124 |- 254 
62 - 483 – 188 
06+ $47 - 178 


826 
Table VI.— Frequency, 52. p,—p4-ps-1'05 ohm. 

Circuit. | А Circuit. К 

— —_ | as 

2 [A] 

> — 

a | = | Se 

| EF 

Amps. | Volts. | Amps. | Watts. 
57:81 50 590,- 412 +21411+ 
17890+ 36 — 422|- 414 +2032! + 
81:3 + 151|- 174 – 36:5; +1862 |+ 
82:5|-.- 3331+ 214 – 27.0 + 2172, – 
704+ 41:6/+ 4077 – 14-1 + 2355| - 
576+ 44°6|+ 602/- 2'2 +2438 – 
|+ 466-- 813+ 42 42241|- 
+ 422+ 876+ 139-1764 – 
+ 30°5|+ 82:9-- 29:2 +2008! – 
+ 161+ 690 + 87:5 +1894 - 


205907 


118 4118 |. 140 
173 +163 |- 80 
170 +15.8 |- 43 
22.0 7178 06 
25.2 +225 |+ 128 
217 +904 |+ 215 


Table VII.— Frequency, 5277. p,=p,=ps=0°15 ohm. 


| 371229 
| 


| | | | 


0'+ 5171-1512|- 31-9) – 123-4 + 3158) + 10°40] - 1440| + 1:30/+ 992 + 
5 +116°5| + 11-06|— 19:0 - 129-6 +3620 + 626|- 1426|- 298 +1080- 0'64|-- 394 
6+ 791+ 335:2|2- 19:9 - 114-0 +1160/+ 2:26 -109-4\— 6:08 +1266 – 
9 + 589+ 656+ 287- 956 +1170 + 082|- 614|- 624 +1986 + 
125 396|4- 97 l|— 450 41860 — 196|- 36- 630!+ 1106| + 
154 386+ 9T 2. 241.2 4 2220 — 0°48|+ 25:4 — 080 +1054 + 
18 + 16-110 8 0 71810 — 376+ 566|- 3°44;+ 58:6 4 
21- 22.4109: + 34:0 +1840] -11:550|--194:0 — Т60 + 52:0) - 
од – 277+ 78 + 69:8 +1770 — 14°12] +1634)— 7:54, – 164 - 
- 411+ 43 +1004 + 1890! — 13:16  -- 168:0| – 


‚ 20,498 


0+ 8177 + 025 775-185 |+1455!— 251+ 236+ 275|-242 |- 
3| +1099 4 265 — 540|-184 4.1290 - 198. 194 + 267-221 |- 
6 +1147 + 769- 159-151 +1122,- 117+ 14+ 247-214 |- 
9 +1093 +169 +29798 – 995-1569 - 07|- 159+ 251 -239 |- 
12+ 98.2 +199 + 619 - 46, +1567 + 45|- 722 205 –208 |- 
15 + 784 +205 + 846 + 015 +1618 + 152 - 159 + 159 -140 |- 
18 7 561 +198 +1109 + 2:52 +1590 + 166 - 149+ 95 - 75 |- 
21+ 152 +168 1187 7:06 +1095 + 258/- 192+ 46 0.59 — 
24- 924 +118 |+1125+140 +18111 333,- 288 57.4106 |- 
27| – 574 – 591 + 939 +178 +1447 + 501 – 265 - 224 +215 |- 


| um 


13,867: 


Table VIII.—Frequency, 5627. pı === 012 oh 


0-- 587- 20+ 

57 693 + 109 + 417 +698 43665 +188 103 

6+ 719+ 51:5 + 160 +605 +3228 +133 -774 

9|+ 739+ 549. — 107 +412 +5619 + 6'8 |– 401 — 206 

12 + 677+ 678,- 512 +206 +3535 + 354+ 508|-141 | 
15.4 574+ 718- 678 + 32 1.905 - 585 +311 |-150 | 
18|+ 467+ 710 - 750 — 547 +3958 -109 |+480 | - 146 

21+ 187+ 605 – 766 -359 +3750 -203 |+882 |- 906 
24|— 107,4 444+ 820 -521 +3795 -257 +107 |- 516 
27|- 255.- 258 - 704 -642 43915 - 236 +115 |- 740 


| 


ш. 


"| = 80:0 7 


+184 |+14°75 - 14:0 
+193 |+269 -252 
+128 |-- 2625 —25°0 


0,+ 619|+240 -229 
+ 547-205 – 19:5 
- 5:52|-12:6 -152 
—152 |+ 70 - 77 
-214 |+ 0°41 + 0°75 


7,901 


| 
Volta, . Amps. | Volts. | Amps. | Volts. Amps. | Watts. | Watts. 


845| + 1296 
663) + 1369 
582 +1280 
970| + 1202 
974) +1381 
886 + 1552 
680| +1561 
582 + 1182 
816 +1192 
903|4- 997 


13,012 


A/ mean? E, X E,= 60 volte. 


t 


+114 +119 -729 


+102 '+22°5 |- 102 
+ 851 4192 |-111 
+ 68:9 +168 | - 112 
+ 20:9 13:6 106 
— 215 + 88 |-8T6 
— 65°0,+ 6°11) -53°7 


+ B6:9 +706 ' +3903 +216 |-114 |-141 |+ 904|- 3:10'+24°9 |+ 
-164 |+ 985|- 110+ 7:35! - 
-202 |+110 + 589-254 |- 


Z 


— 
— 


z 


| 55,071 2,335 


11,347°6 9,051 


3839 

5558. + 
5106 + 
3491 + 
3712) — 
5561 + 
5415 + 
5419 + 
5455 + 
5519 + 


177 
2,158 


A/mean? E, & E,=60 volts. 


3°74| + 35°4) - 1224-8 +1923 
—12392 +2381 
1:52, - 120| -1000°8 + 159 
0°48} - 58:6 – 8824 + 288 
0:92) - 98:0|— 7788 +1081 
5:28| - 105:4| - 650°0 +1570 
2:56| - 98'0| - 6652 +1145 
$'50|- 86°0| -1366°4 + 474 
5°28) - 72:6 -- 1804-4 - 
6°20) — 29°4/-17256+ 64 


54 


| 


Table XII.—Frequency, 95. pi1=p2=ps=0°149 ohm. Е, IJmeau = 78. Es /mean?—80 volte. 


- $45|- 726—617 «4217-228 |-108 |- 518+ 679|- 2:46|. 42˙1 3056 |+1161 

41298|.- 4-7 |- 54.4 64-3 +4108 +196 |- 1431 |-110 i+ 812 — 50 |+ 307 .—3357 |+ 751 

+119 |4232 |- 511 —580 |+3520 +145 |— 961|-166 |+ 956 — 33| 0 |-3254 |+ 266 

7 |+451 |+ 191|-429 |+5556|+ 89 |- 669|-180 1060 3:54|— 396 —2985 |+ 571 

121+ 852) +611 |+ 504-252 „ens f 18 j- 228—176 | +1050 +1068) — 788 —3013 (+ 902 

15+ 77 |+674 |+ 971|- 72 44904. 58 |+ 644|- 706+ 956-256 |- 981.3232 | +1268 

3769.3 --151:9-- 2:5 74302 — 585.4 23:8 126 |+ 867-1826, 105 |-3332 + 970 

+624 J 104-4 J 166 |4-2056/- 151 |+ 4411 —152 |+ 59:9 +11:55 —101 |—2748 + 308 

+456 |+1044 +407 5177 -229 + 842—105 4 693+ 68 |- 906 —2618 + 559 

+244 |+ 853-527 43368 - 254 |+ 996|- 4:39 — 282 449 — 71:3 – 2950 E 418 

| 37,709 | 30,544 , 7,165 

Table XIII— Frequency, 9555. p,—p,—93—0:0095 ohm. E, ,/mean?=78. Е, mean: - 80 volta. 

0-7853|- 251|- 522|- 74-6| +2049| - 14°67/+159 |- 4°60 - 137.5 778|- 375|- 1419 T 630 

3 +1258 — 081 – 329 — 864 +9740 -1088 +155 |- 055-147 |- 478 - 15°6|- 1509 +1231 

9 1122 158+ 68)- 859.-1202- 5.21 7104.5 + 874-155 |- 1841+ 625|- 1145+ 59 

9 +114 |+ 410 4 Б2Т|- 726+ 848|+ Б°92|+ 68.7 +15 |- 144 712.25 50 |- 1231|- 383 

12+ 729|+ 681|+ 649|— 491|+1755\+ 282 - 937|- 737-147 |- 173|+122 |- 1317+ 416 

154 606|+ 848|4 776 - 259-2284 376 - 500+ 622-125 |- $31 --155 1472 1812 

18 + 406+ 957|-11L2|- 608 . |- 1144 + 2066 

21\+ 163+ 92.5 150.10 5.58 +1064+ 427 – 551+ %61- 594- 183/+134 |- 746 810 

24 -38044. 742 + 906+ 349 + 431-154 |-147 |+ 841+ 551+ 654-106 j- 1121|- 690 

T + 49:5|-- 90:5 + 592.-1092.-194 |- 137:5, + 1194. + 71:9|+12:27| + 844|- 776+ 516 
TT | 


rate of dissipation of energy is equal 
to 216 watts, leaving very little for 
waste field. In this experiment the 
magnitudes are great, and the differ- 
ence we are considering is small. A 
small error in the value of є ther 
magnitude will affect this difference 
seriously, and it has not been measured. 
as a direct quantity. We may say that 
the dissipation of energy by waste field 
in this experiment is comparatively 
small if we assume that 176 watts are 
dissipated in the iron. ` Coming now to 
the last Table VIIL, we see that iron 
losses and leakage account for 905 
watts, leaving 729 for waste field, if we 
assume 176 for the iron losses. The 
variation of torque over à half period 
is shown by the figures in Tables VL, 
VIL, and VIII.; in Table VI. the 
maximum and minimum values deviate 
from the mean by 23:3 and 2:63 per 
cent. In Table VII., these per centage 
figures are 9:5 and 114 ; and in Table 
VIII. they are 08:8 and 43. With a 
pure rotating field the torque should 

e constant. 

Table IX. shows collected results 
for each of the four experiments 
described. The phase differences have 
been taken from the curves after plot- 
ting on squared paper. We notice, 
firstly, as a numerical quantity the 
leakage as between the maximum 
average values of the primary and 
secondary per half period amounts to 
26:3, 23 9, 28'7 and 76:5 per cent. in 
the four cases. With regard to phase 
differences we notice that with 0-15 ohm 
in each armature circuit the difference 
between m, dl,/dí and x, ав also 
m, dl,di and х, has its minimum 
value of 47:4 (360° 1 period). Taking 
the phase with o in the armature as 
an origin, we see that m, dl,/dt and 
m4 dL,/dt experience little change ; but 
e, е; €, are much altered, the signs 
however are not altered, The phase 
of x, and x, has maximum diminution 
with 0:16 ohm; the phase of 91 y» Vs 
are much increased between © and 
0:15 ohm, but have not such a great 
increase between 0:16 and 0:012 ohm. 
The phase difference between x, and 
y, уз y, has a maximum value for 
0'15 ohm. As is well known, the con- 
clusion is that unlike the direct current 
motor an induction motor gives maxi- 
mum starting torque for a particular 
ex resistance in its armature, 
below or above which the torque 
decreases, The power factor is a maxi- 
mum, since phase difference between 
applied potential difference and cur- 
rent is a minimum with maximum 
torque. 

In applying an induction motor for 
the propulsion of a tramcar, for 
example, the controller should be so 
arranged that at starting the driver 
cannot exceed the position for maxi- 
mum torque, With direct ourrents. it 
happens that a careless driver puts 
over the controller too far at start- 
ing, with the result that the car jumpe 
forward. With an induction motor 
such use of the controller would result 
in an abnormal current from the line, 
but practically no starting torque. 

To give a complete account of this 
motor it would be necessary to observe 
curves for variation of frequency and 
potential differences, E, Es, and posi- 
tion of armature with respect to 
field. The preceding curves refer to 
a frequency 52 and y mean? E, and 
E,=60 volts, A similar set of curves 
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have been obtained at frequency 95 and 4/mean?—80 volts, the 
position of armature with respect to field being unaltered. The 
results of these tests are given in Tables X., XL, XII. and XIII. 
It will be seen that the same character of result is obtained, 
namely, that as the independent variables p,=p,=p, are given 
values between œ and О, the torque rises to a maximum at 
about p, =9,=,=0'15 ohm, and then diminishes. These tests, as 
well as those at frequency 52, will be specially referred to in the 
next section on '* Armature Reaction." Table XVIII. gives a few 
other tests at other frequencies for which no curves have been taken. 


(To be concluded.) 
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WIRELESS TELEGRAPHY. 
We reprint below an interesting letter from the pen of 


Prof. J. A. Fleming, which appeared in The Times of Monday 


last, the 8rd inst. The letter deals with recent developments 
in wireless telegraphy on the Marconi system—the only 
system, by the way, that has yet attained success on a 
commercial scale :— 

During the last few days I have been permitted to make a close examina- 
tion of the apparatus and methods being employed by Signor Marconi in his 
remarkable telegraphic experiments between South Foreland and Boulogne, 
and at the South Foreland lighthouse have been allowed by the inventor 
to make experiments and transmit messages from the station there 
established both to France and to the lightship on the Goodwin Sands, 
which is equipped for sending and receiving ether wave signals. Through- 
out the period of my visit messages, signals, congratulations and jokes were 
freely exchanged between the operators sitting on either side of the 
Channel, and automatically printed down in telegraphic code signals on 
the ordinary paper slip at the rate of 12 to 18 words a minute. Not once 
was there the slightest difficulty or delay in obtaining an instant reply to 
a signal sent. No familiarity with the subject removes the feeling of vague 
wonder with which one sees a telegraphic instrument merely connected 
with a length of 150ft. of copper wire run up the side of a flagstaff begin 
to draw ite message out of space and print down in dot and dash on 
the paper tape the intelligence ferried across 30 miles of water by the 
mysterious ether. | | 

The public have already been placed in possession by The Times and 
other agencies of a general deecription of the apparatus employed by Signor 
Marconi, and there is no need, therefore, to enter into technical details. 
Within the last few days also various scientific men have been invited to 
give the public the guidance of their opinions on the novelty and utility 
of these demonstrations. These criticiems have for the most part not been 
of avery helpful character. The general public are not much concerned 
with questions of priority or with the claims or suggestions of rival experi- 
mentalists, but they are interested in ascertaining the serious possibilities 
of that which has been actually achieved. Signor Marconi has never 
hesitated to acknowledge that he has built upon the foundations laid 
by others, but a vast gulf separates laboratory experiments, however 
ingenious, from practical large scale demonstrations conducted with all that 
regularity and freedom from failure which is the absolute condition of 
their public utility. 

I cannot help thinking that the time has arrived for a little more 
conl appreciation by his scientific contemporaries of the fact that 

ignor Marconi has by minute attention to detail, and by the important 
addition of the long vertical air wire, translated one method of space 
telegraphy out of the region of uncertain delicate laboratory experimenta 
and placed it on tbe same footing as regards certainty of action and ease of 
manipulation, eo far as present results show, as any of the other methods 
of electric communication employing & continuous wire between the two 
places. This is no small achievement. The apparatus, moreover, is 
ridiculously simple and not costly. With the exception of the flagstaff 
and 150ft. of vertical wire at each end, he can place on a small kitchen 
table the appliances, costing not more than £100 in all, for communicating 
across 30 or even 100 miles of channel . With the same simple 
means he has placed a lightship on the Gvodwins in instant com- 
munication, day and night with the South Foreland lightbouse. A 
touch on a key on board the lightship suffices to ring an electric bell in 
the room at South Foreland, 12 miles away, with the same ease and cer- 
tainty with which one can summon the servant to one's bedroom at ап 
hotel. An attendant now sleep: hard by the instrumenta at South Fore- 
land. If at any moment he is awakened by the bell rung from the light. 
ship he is able to ring up in return the Ramsgate lifeboat, and, if need be, 
direct it to the spot where its services are required, within a few seconds 
of the arrival of the call for help. In the presence of the enormous prac- 
tical importance of this feat alone, and of the certainty with which com- 
munication cau now be established between ship and shore without costly 
cable or wire, the scientific criticisms which have been launched by other 
inventors against Signor Marconi's methods have failed altogether in their 
appreciation of the practical significance of the results he bas brought 
about. 

The public, however, are not in the least interested in learning the exact 
meed of merit to be apportioned to various investigators in the upbuilding 
of this result. They do, however, want toknow whether the new method 
of communication across the Channel established by the expenditure of a 
few hundred pounds will take the place to any considerable extent of sub- 
marine cables which have cost many thousands of pounds to lay and equip. 
They do also desire to learn what reasons, if any, will prevent every light- 
house and lightship round our coasts from being forthwith furnished with 


the necessary apparatus for placing it in instantaneous and secure connec- 

tion with the mainland. They also hope to hear that the methods can be 
applied to enable ships to be able in addition to communicate instantly in 
case of need with shore stations. To understand how far these things 
can be done, and to appreciate the necessary or present limitations of 
the method, it is requisite to explain that each vertical wire or rod 
connected to a Marconi receiving or sending apparatus has a certain 
“ sphere of influence.” Signor Marconi has proved by experiment up to 
certain limits that the distance to which effective signalling extends varies 
as the square of the height of the rod. A wire 20ft. high carries the 
effective signal one mile, 40ft. high four miles, 80ft. 16 miles, and во on. 
Up to the present time he has not yet discovered any method of shielding 
any particular rod so as to render it responsive only to signals coming from 

one station and not from all othera within ita sphere of influence. In 

spite, however, of what has been said, there is no inherent impossibility in 
attaining this desired result. At present all signals sent from the South 
Foreland to France affect the receiver on board the Goodwin lightehip. But 
this offers no difficulty. In an ordinary electric bell system in a hotel the 
servant recognises the room from which the signal comes by means of a 
simple apparatus called an indicator, and a very similar arrangement can 
be applied to distinguish the origin of an ether wave signal when several 

instruments are at work in a common region. Subsequent inventions, as 

also perhaps the promulgation of some n Board of Trade regu- 

lations for the use of the ether, will prevent official ether wave receivers 

from being disturbed by vagrant electric waves sent out by unauthorised 

persons in their neighhourhood. The practical upshot, however, of the 

matter is that at present if more than two stations are not established 

within certain regions these stations pair and pair can communicate with 

each other freely and regularly by means of ether wave signals sent out. 
and received by long vertical rods or wires. No state of the atmosphere, 

and neither darkness nor storm, interrupta, so far as yet found, the free- 

dom of communication. : | З 

Up to the present time попе of the other systems of wireless telegraphy 

employing electric or magnetic agencies have been able to accomplish the 

eame results over equal distances. Without denying that much remains 

yet to be attained, or that the same may not be affected in other ways, it 

is impossible for any one to witne-s the South Foreland and Boulogne 

experiments without coming to the conclusion that neither captious criti- 

cism nor official lethargy should stand in the way of additional opportu- 

nities being afforded for a further extension of practical experimenta Wire- 

less telegraphy will not take the place of telegraphy with wires. Each has 

a special field of operations of its own, but the public have a right 

to ask that the fullest advantage shall be taken of that particular service 

which ether wave telegraphy can now render in promoting the greater 

safety of those at sea, and that, in view of our enormous maritime 

interests, this country shall not permit itself to be outraced by others in 

the peaceful contest to apply the outcome of scientific investigations and 

discoveries in every possible direction to the service of those who are. 
obliged to face the perils of the sea. If scientific research has forged a 
fresh weapon with which in turn to fight Nature “red in tooth and claw," 

all other questions fade into insignificance in comparision with the inquiry 

how wecan take the utmost advantage of this addition to our resouroes, 
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ELECTRICITY WORKS ACCOUNTS. 


Worcester Municipal Electric Supply Works. 


It is with pleasure that we are able to show, in our analysis 
of last year’s accounts of the Worcester electric lighting 
undertaking, such a substantial improvement over the already 
very satisfactory figures for the costs of 1897. Started on 
Oct. 11, 1894, the year 1898 represented the fourth completed 
year of working. During the year, £7,104 has been expended 
on capital account, raising the total expenditure to £74,397, 
or £149 per kilowatt of generating capacity of plant installed. 


the connecting ef new consumers was not encouraged during 
the latter part of the year.owing to the overloaded state of the 
station and the absence of reserve plant. However, 80 additional 
consumers raised the total to 855, and the equivalent number 


of 8 с.р. lamps from 24,146 to 27,788—8an increase of 15 per | 


centi, With an output of 474,844 units sold, the revenue 
was £7,154—an average from all sources of 8:624. per unit. 
The average price obtained for supply was only 29-8454. per 
unit—a price on which consumers of electricity in Worcester 
are to be congratulated. As regards the costs, notwithstand- 
ing that, in consequence of the coal strike, 123 tons of coal 


were paid for at from 24s. to 25s. 6d. per ton, as against the |. 
contract price of 14s. 6d., the fuel costs have dropped from | 


0-742d. to 0-614d. per unit. Wages, and especially repairs 
and maintenance costs at the station, have also been reduced. 
On the other hand, distributing costs and management charges 
have risen somewhat. The net result has been that the total 
costs have been reduced by nearly 0-8d., and now stand at barely 
2d. per unit, a figure which is well below that of the average 
of municipal stations of similar output. 

In spite of the low revenue, the ratio of the costs to the 
revenue comes out at 55:1 per cent. in 1898, as compared with 
G5 per cent. in 1897. For these satisfactory results great 
oredit is due to Mr. E. T. Ruthven-Murray, who was engineer 
at Worcester until December 81st last. 

The working profit for the year was £3,210, or 4:53 per 
cent. of the mean capital. After a payment of £1,725 to the 
Po fund and £1,946 as interest on loans, the deficit was 

It should be noted that there were 10 days in the year when 
water power was completely unavailable, owing either to flood 
or drought, as against 25 days in 1896. "E 

The following table gives the number of units generated, 
accounted for, and sold, which were generated by steam and 
by water power in 1897 and in 1898 :— 


| : Total | Steam | Per | Water | Per 
Year. Total unita. B. T. U.| B. T. U.| cent. | B. T. U.| cent 
Generated ............ 669,275 | 298,610 | 53:40 | 260,665 | 46°60 
1897 |4 Accounted for ...... 434,425 | 242,757 | 55°88 . 191,668 | 44:12 
Sold .. 270 | 240,178 | 55-94 189,092 | 44-06 
Generated ............ 610,492 | 283,072 |46:36 327,420 | 53:64 
1898 Accounted for ...... 480,524 | 224,301 |46:68 | 256,223 |53:32 
Sole 474,344 | 222,241 | 46°85 252,105 | 53°15 


_ Another table is also appended showing the more interest- 
ing figures for the four years during which the undertaking 
has been working :— ` | 


No. of |Equiv.8 c.p. Total 
Year. | con- | lamp d Output Revenue Total Deficit] costa per 

sumers| nection, units sold. | total. | costa. се 
1895 | 181 13,522 246,912 | £3,254 | £3,061 |£1,977| 2:9754. 
1896 | 241 21,958 | 333,644 | 4,758 | 3,155 | 1,616 2:2704. 
1897 | 291 24,712 | 429,270 | 6,292 | 4,097 | 1,475} 2-290d. 
1898 | 382 28,496 | 474,344 7.154 | 3,944 | 460 1°996d. 


Brighton and Rottingdean Seashore Electric Tramroad Co. 


The extraordinary conditions under which this line is 
worked invest it with an interest more than sufficient to 
justify our preparing an analysis of the accounts for the year 
1898. It will be remembered that the line was opened in 
November, 1896, and is constructed on the overhead trolley 
system (supplied at 550 volts pressure). The track has an 18ft. 
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gauge and is laid along the foreshore between the terminus’ 
of Mr. Volk’s little line at Brighton and Rottingdean. 
There is an intermediate station at Ovingdean. The level of 
the track is slightly above low water level, bat is submerged 
to a depth of about 14ft. at high tide. One car only is ran, 
апа this measures Oft. over all by 22ft. wide, weighs 
40 tons, and is capable of accommodating 150 passengers at 
а height of about 24ft. above the rails. The power station is 
‘situated at the Brighton end of the line, and current is taken. 
from the Corporation mains at 280 volts and transformed up 


to the line pressure of 550 by a 60 kilowatt motor and gene- 


‘rator set. Accumulators are also installed in the power house 


Owing to the non-completion of the new engine and alternator, | for regulation pusposes 


At Deo. 81st last the authorised total capital stood at £35,000, 


out of which £24,140 had been paid up as share capital, and 


: £5,000 had been borrowed. At the same date the expended 


-capital had amounted to £85,792 or at the rate of £11,931 


per mile of railway. 
The car-mileage for the latter half year of 1898 was 2,589, 


and the number of passengers carried 67, 422, as compared 


with 2,508 car-miles and 45,106 passengers in the first half 
of the year. In this connection it may be interesting to note 
that the car-mileage and the number of passengers carried 
during the half-year ended December 81, 1897, was respec- 
tively 2,601 and 44,282. 

The revenue earned during the last completed half-year 
was 21,679 or 18s. 22d. per car-mile. То this the revenue, 
at 9s. 34d., bears а ratio of 70:8 per cent. With a revenue per 
passenger of barely 6d., this is quite a surprising result 
‘under the conditions. Even more remarkable are the figures 
representing the locomotive power costs, which in the first 
half of 1898 was 28. 53d., and in the latter half 3s. 51d., or а 
mean for the year of 2s. 11d. per car-mile, considering that 
traffic is carried on in a mean depth of 7ft. of water and that 
the car capacity is 150 passengers. 

The gale in the latter end of 1896 was a serious set-back to 
the Company through the loss of capital experienced, and we 
are informed that, with only one car running, the facilities for 
dealing with the traffic in the summer months is quite inade- 
quate, and passengers have to be refused. We are also told 
that since the late reduction in the charge for power to 1d. 
per unit after. 7d. for the first hour daily, the “locomotive 
power ” item is and will be no more than 1з. 5d. per car-mile. 
.If this is so, there seems every reason to expect that the line will 
become a financial success, and we shall look forward with 
interest to the publication of the accounts for the next period. 


The following is а list of electric supply works the accounts 
of which have been analysed, together with the dates on 


Aberdeen (Municipal)...... 1899 Jan. 6) Kensi'gton & Knightsbr (Co.) '99 Mar. 3 
Ayr (Municipal)............ 1808 Nov. 11 gston-upon-Hull (Mun.) 1898 Aug. 19 
Bediord (Municipal) ...... » Mar. 4| Kingston-on-Thames (Mun.) ,, Mar. 25 
Belfast (Municipal) ........ » Sept. 28| Lancaster (Municipal). Oct. 21 
Birmingham (Company).... ,, Dec. 16| Leeds (Company) — 1899 Mar. 8 
Blackpool (Municipal) .... „ Oct. 7| Leicester(Municipal)......,, Jan. 20 
Bournemouth (Company) . „ June 8| Leyton (Маше ҚОРРЕРРЕ 1898 Sept. 23 
Bolton (Municipal) ........ s . 9| Liverpool (Municipal)...... » Aug. 12 
Bradford (Municipal... .... „ May 20| Manchester (Municipal... „ July 29 
Brighton (Municipal) ...... » May 6| Newcastle and District(Co),, Dec. 2 
Bristol (Municipal) ........ , July 29| Newoastle- upon, Tyne (Co.) „ April 29 
Burnley (Municipal) ...... Sept. 16 | Northampton (Company) . „ April 15 
n-upon-Trent (Mun.) „ April 15| Norwich (Company)... . Dec. 2 
Bury (Municipal) .......... Ё ov. 25| Notting Hill (Company) ....1899 Mar. 17 
ridge (Company)...... 1899 Mar. 10| Nottingham (Municipal) ..1898 Oct. 28 
Cardiff (Municipal) ........ Jan. 6| Oldham (Municipal) ........ » Nov. 18 
Company) . „„ Маг. 17 | Oxford (Company) ........ „„ April 1 
Chelsea (Company) ........ „ Mar. 31| Portsmouth Municipal). ... » Nov. 4 
Cheltenham (Municipal)....1898 Oct. 7 n (Company) ........ „ Oct. 
Chester (Municipal) » Oct. 14 (Company) ........ »  Bept. 16 
Clerkenwell (Company)... „ Mar. 18| Richmond (Company) ...... » Mar, 
рату (чора see e... у Dec. 9 | Scarboro (Company) .. . „ April 1 
Dewsbury (Municipal)...... „ Nov. 25 St. James & Pall Mall(Co.)..1899 Feb. 94 
Dover (Company) ........ » Mar. 11 St. Pancras(Vestry)........ 1898 May 18 
Dundee (Municipal) » Nov. 4| Sheffield (Company)........ „ Dec. 16 
Eastbourne (Compan ) „ July 22| Shoreditch (Vestry)........ » May 27 
Edinburgh (Municipal „ Oct. 14| Southampton (Municipal) . ,, June 8 
Exeter (Municipal) ........ „ Aug. 5| Southpo (ооо ра) een » Dec. 28 
Gl w (Municipal) ...... „ Aug. 12| Stafford (Municipal) „ Oct. 21 
Guildford Company) ...... » Мау 13| Sunderland (Municipal) „ Aug. 19 
Halifax (Municipal). ». Nov. 18 Taunton (Municipal) » Aug. 6 
Hammersmith (Vestry) .... , June 10 | Tunbridge Wells (Mun.) » July 22 
Hampstead (Municipal)... ,, Sept. 9| Walsall (Municipal) » Nov. 11 
Hanley (Municipal) ........ ,, pril 8| Wandsworth (Company) » Маг, 18 
Harrogate (Municipal) .... , Dec. 30 Westminster (Company) ..1899 Feb. 24 
Harrow (Company) ........ „ Sept. 9| Whitehaven (Municipal) ..1898 Dec. 2g 
Hast'gs & St. Leonard's (Co.), April 29| Windsor (Company)........ js c. 89 
H'use-to-H'use Co.(K’ns'gt’n)1899 Mar. 81| Wolverhampton (Municipal), July 16 
Hove (Company) .......... 15 . 10] Woolwich (Company) ...... 1899 Jan. 13 
Huddersfield (Municipal) ..1898 Mar, 95 | Worcester (Municipal) ....1898 May 13 
Islington (Vestry).......... „ June 24| Yarmouth (Municipal , June 17 
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— — WORCESTER. TC BRIGHTON AND ROTTINCDEAN SEA- 
ndertaking Worked by............ orporation of Worcester 
JV; | SHORE ELECTRIC TRAMROAD CO. 
ev of Supply ·(Bᷣ( Alternate- current transformers in sub- Worked b) The Brighton and Rottingdean Seashore 
Chief Engineeſſ . C. J. Sutherland. [stations and houses. Date of Commencement of November, 1896. [Electric Tramroad Co. 
J 3 
YEAR ENDED DEC. 51,1897. | DEC. 51, 1898. 5 Overhead trolley at 550 volts. 
н QU ANTITIES— EA А. m | ^" Engineer Magnus Volk. 
mite generated ................... — ; 
„ BOLD (TOTAL).............. үкө 270 474,344 E Half - year ended............... .. June 50, 1898. December 31, 1898. 
»» Sold to comsumers .......... E esie: 325,130" 365, 944“ | 
„ sold for public lighting, &. 104,140 108,400 | 5 
„ used on works. . ..... .. . .. ... 515 А о d | ee mE 
UNITS SOLD per 8 c. p. LAMP CAPACITY Р CC 
Maximum supply demanded ............ 740 kilowatts 854 kilowatts | oe of ra ay 5 
Number of public lamp 55 are, pn a 56 arc, 5: nen a Lengt 8 5 
Number of consumers. q . 5 Length 
Connections to mains in 8-c.p. lamps... 16800 is T Е Lengt mee 5 пидер 
CAPACITY OF PLANT IN 8-c.p. LAMPS 800 FETT 
CAPACITY OF PLANT IN KILOWATTS 500 "500 | eins тыкы ш а 
Total. ma | por kw. | Total. | Per kilowatt | | " — QAPITAL. 
TAL— DPA | ________ capacity. || Authorised (Total) ) 
avis d (TOTAL) ...... £71,738 £143 | £71,738 | £143 — || Authorised (share)..........- 
„З ЖОО ГОЛОС — — Authorised (loan) ............ 
Le (including Debenturecharges)  71,738| 143 71,738 145 Received (Total) ..... Е 
—t—Uͥ——.ů—[ ——ÜG Q —nꝛdt 562,569 125 63,140? 126 . Received (share) ............ 
Sb“ Sa aa ТОТ — — — — Received (loan) ......... vitaes 
Loan(including Debenturecharges)  61,748| 124 61,747 124 . | 
AUTHORISED, NOT RECEIVED (TOTAL) ; 9,990 20 | Per mile Per mile 
Share (unissued) .................... T2 — — — | 4900. н К тош. Jof working 
Share (uncalled) ..................... > — Ken = | Е liie = 3 
. VV 27 20 9,990 20 | Expended (Total) ............... £34,933 | £11,644 | £35,792 | £11,931 
) N га p E v | Online open for traffic ...... — — — — 
EXPENDED (TOTAL) de авия 67 sd 135° 74.397 1 49 | struction 15 55 eur d = 
Lands and buildings .. „| 25,991; 520 22 525 | . == — — 
r Accouni..] 67989 -2285| -6852 -2217 
Miscellaneous q 1.029 1,031 2:06 ота ES = 
BALANCE ОР CAPITAL ACCOUNT : Contingent Fund ............ ee — | — — 
REVENUE— c ee REVENUS. 
FF —j—— 2 . | LG 292 3:620d. 5 
Revenue from supply. e 4,683 2'845d. || Total ............................ £1,092 871s. | £1,679 | 1323s. 
$5 meters, &c. ............... : Passenger traffic ............ 1,088 867s. 1,664 | 1510s. 
5 public lighting ivan dus Parcels rents,transferfees,&o. 4 | 0032s. 16 | 01268. 
» sale оре & ...... EXPENDITURE, | 
miscellaneous sources.. 
, ын te DUE £1,006 | 8015s. |} £1,180 | 9300s. 
EXPENDITURE— Maintenance of way, works, d { : 
TOTAL CO **55-9 09590990 0 00% % % ecco stat le d t 118 0'900s. 114 0°898в 
WORKS Cor. 5 
G Ele "оез ec ee neem 60 eee Maintenance of way TOT 
eneration of Electricity... .............. Repairs of structure, sta- 113 | 0°900s. 114 | 0898s 
Fuel (including cartage, &c.) ...... tions, zac. . 
we Waste, water, stores . ... .. ... Locomotive power 809 | 246s. 487°} 344a. 
ое at station 2 . cee Coal and соке.................. 199 10285. 142 1125 
pairs & maintenance at Station Wages at power station 165 | 1314s. 78 | 06148, 
Distribution of Electricity ............... | Oil and stores 
„ i АШ шыс 15а 0120s. 10% 0:079s. 
Re A Repairs and renewals......... | 
Publi pairs, renewals of mains, &c. ... Repairs and renewals of cars... 365 0°287s. 176/| 1:898. 
T d ӨӨӨ. Trafic expenses .................. 181 1448. 128 | 1:018. 
RS VVV Salaries and wages 140 1128. 110 | 0866s. 
750005 Other charges 41! 0327s. 18 | 01425. 
„ CHARGES, &o. General charge 277 | #21. 221 | 1740s. 
Royalties .................................... Directors .... 100 0797s. 100 | 07888. 
о rates, faces - Salaries of Secretary, Gene | 
anagement ....... өөө өөө, e ral Manager, and T sal 177 1l4ls. 121 | 0°953s. 
8 „„ „ „6666 6 6 6 6 6 6 6 Other charges FCC | 
1 Kc. ...... ...... . Rent, rates, taxes, & ”““ sss 4 | 03275. 36 | 02845. 
sstablishment charges Miscellaneous items ............ 49°. 0391s. 69v 0:5448. 
Law charges, & : 
Per cent, | Per cent. 
Total | ^ to mean to to 
FINANOIAL RESULTS— —_eaperpnded] manera Ездил, Total. | шы | тшш | ашы 
WORKING PROFIT FOR YEAR R £3210 | 453% expended. 5 
Carried to Depreciation Fund ...| — — — = о 
Carried to Res. or Sinking Fund. 1,724 | 269% 1,725 2 "4x Working Profit for Half-year £86 £490 | 14107 
Net int. on loans (incl. Deb. charges) 1,946 | 3:04% 1, 946 2 72 ir isi to deprecia- == — — — 
BALANCE FROM LAST ACCOUNT ...... nil — nil J ° 
Do. AVAILABLE for DISTRIBUTION, &c EN m M Net interest on loans ...... 223 0:648 yA 361 1:02% 
77 ( IO I. 475 2-309, 460 0'650% Balance from last half- - 41 |-0119% | -178 |- 0-503% 
ORDINARY DIVIDEND PAID ........... d pps = на year's account .. : : 
Balance Availablefor Dividend | - 178^. - 05177; - 39^ -01107 
% of TOTAL COSTS to GROSS REVENUE 65% 51% Ordinary Dividend paid at a B nil 
Expenditure per kilowatt capacity . £8. 3s. 7d. £7. 17s. 10d. per cent. per annum ...... 
REVENUE PER KILOWATT CAPACITY | £12, 11d. Ба. £14. 68. Od. Peroentage of total expen- 92° — | 703% Ee 
Expenditure per 8-c.p. lamp capacity.. 4s, 114 4s, Od. diture to revenue ...... % z 
REVENUE PER 8-C.P. CAPACITY ..... А a 7d. 88. 74d. Revenue per Mile of Work. £364 ` £560 — 
REVENUE е 8- 6 г 5 58. 24d. 58. 13 ing Railway.................. | m 
ce charged for lighting, per uni | E dit ile of 
„ for power, per unit odere dade pal to д | "Working reiiway c v зем | ds nM 998 ES 
» for public lighting. p 123. Od./ 422. 9з. 51. [| Revenue рег Passenger ТиН 5814 — 598d. — 
WORCESTER.—HREMARKS-— * Includes 104.080 units taken by waterworks motors iu 1897 aud -r OTTIN! 


BRIGHTON AND ROTTINGDEAN SEASHORE ELECTRIC TRAMROAD 
96,114 in 1898. а The arcs аге 500 watt and the incandescents 112 watt lamps. 0 Includes £1,571 г CO.—REMARKS—* One motor саг only. а Includes oil £4, and! miscellaneous 


premiums on stock, £116 on sale of boilers, etc., and £506 from General District Fund for pre- 211. b Being amount under designation of “ rolling stock." c Includes £43 to 
liminary expenses in 1897 and 1898, also in’ 1898, £535 from General District Fund (commission). | insurances and £0 to auditing. d To ''mlscellaneous." e Includes £207 to 
c Over-expended. d Included £19 to insurance. e 6d. for first hour, 23d. after. J Taking an item "' electricity." y This includes £140 to materials and £36 wages on account 


equivalent of 56 arcs іп 1897 and 57 in 1898. g Includes £36 to law expenses, £21 to insurance of ‘maintenance, rolling stock. Includes £€3 to Insurance and £6 to auditin 
413 to Free Wiring Co. and £178 to lamps.“ Ф h Met Бу General District Fund. "Ta Being deficits. i Oy а БЫ d 
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INDUCTION MOTOR PROSPECTS. 


The Paper, entitled “ The Induction Motor,” recently read 
before the Institution of Electrical Engineers, was, we think, 
somewhat misnamed. It should rather have been headed The 
Starting of an Induction Motor,” for, with the exception of a 
few general remarks at the commencement, it dealt exclusively 
with the tests made by the author on the behaviour when 


| starting ofa certain 15 н.р. motor temporarily in his possession, 


And interested though we were in the investigation of the 
properties of this machine, we confess that we should have 
been yet more interested in a Paper dealing more comprehen- 
sively with the whole question of the induction motor. 
Farther, it is a pity that the machine experimented on was 
not а more representative one. The author tested it as a 
two-phase motor, though, as he stated, it was primarily 


on ' | designed to run as а single-phase; and in the best modern 
ELECTROMAGNETIC THEORY. By . — Hmavisrpm, Vol. I. Price. 


Continental and American practice a two or three-phase motor 


of like rating would be considerably more compact and run 
| with a considerably smaller air gap, aud consequently with 


much reduced leakage, which would in turn result in higher 
torque, power factor and efficiency. = = 

But the fact that such a Paper has been read before the 
premier association of English electrical engineers, together 
with many no less significant indications of the mind of tlie 
practical engineering world, show that the induction motor 
is gradually coming to the front in this country as it has 
already done abroad, and it is safe to prophesy that, in the 
course of the next few years, many hundreds of motors of this 
class will be brought into service among us. The advantages 
of the polyphase system can no longer be overlooked in an age 
in which commercial competition is so keen that every improve- 
ment that makes for greater convenience and the reduction 
of labour has to be adopted if a business is to survivo. It is 
true that in this country we have hitherto generally associated 
multiphase work with the use of abnormally high potential, 
and, with a lament for the scarcity of our waterfalls, have 
allowed the subject to fade from our thoughts ; but day by day 
it is being made clearer that the advantages of the induction 
motor are no less marked in cases where a low potential 
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would naturally be employed. We are now speaking of bi- or 
tri-phase induction motors, and not of the single-phase motor, 
which though no doubt extremely serviceable in certain cases, 
yet, on the whole, lacks just those qualities of simplicity and 
hardiness which give the polyphase motor its pre-eminence. 
As compared with its continuous-current rival, the multi- 
phase induction motor can be made at least as light, and 
certainly more compact, and, as there is no commutator, and 
in the smaller sizes no rubbing contacts whatever, it can be 
left quietly running in dark and unhealthy corners for weeks 
with no farther attention than an occasional oiling and blowing 
free from dust. It can start itself on full load, regalate itself; 
in fact, look after itself entirely. In short, it may be regarded 
as nothing more than a metal case giving forth rotary energy. 
Further, it cau be constructed to give as much as four or five 


times its full load torque at starting—an important considera- | 


tion in crane or hoist work—and will, as a rule, stand an 
overload that would ruin the commutator of the best 
continuous-current motor; though, of course, such an over- 
load must not be applied continuously, or overheating will 
result, as with the continuous-current motor. It is true that 


motors with unusually large starting torque lose somewhat in 


efficiency, and that the induction motor, аз a whole, labours 
under the disadvantage of having a power factor less than 
unity (varying from about 90 per cent. at full load to about 
60 per cent. at quarter-load), and, further, that the starting 
current is, say, two or three times the full load current when no 
variable resistance is arranged for in the rotor circuit, but these 
drawbacks are far more than compensated for by the advan- 
tages above mentioned. This is particularly the case with 
small motors, say, up to 10 or 12 н.р., where efficiency in 
power is of small moment as compared with ultimate efficiency 
in the matter of convenience. Moreover, by the addition of 
three rubbing contact rings on the rotor, and a suitable 
external resistance (such as is generally provided with motors of 
about 10 н.р. and upwards), the efficiency can be made quite 
as high as that of the corresponding continuous-current 
motor, and at the same time the starting current can be 
brought down so as not to exceed the normal full-load current 
while the torque is but little less than at full load. Also, by 
keeping the resistance in circuit and altering it while the 
motor is running, the speed of rotation can be varied to any 
desired extent, though, of course, with varied efficiency. Much 
has been said concerning the wastefulness of this arrange- 
ment, and the continuous-current motor has been lauded in 
contrast, bit in how many cases in practice do we find that 
a stationary shunt or series continuous-current motor 1з regu- 
lated by alteration of the field ampere turns? Not more than 
in perhaps nine or ten out of a hundred; whatever regu lation 
is required being, as a rule, obtained in exactly the same way 
as in the induction motor, . e., by the insertion of resistance 
in series with the armature. Surely, then, the advantage lies 
with the induction motor, which requires no automatic device 
to protect its armature against interruption in the supply, 
nor any automatic circuit breaker to guard a commutator 
against overload. And it should be remarked that in 
those comparatively few cases in which the regulation 
of a continuous-current motor is effected by alteration of 
the field ampere turns, this means that the magnets 
and field windings are heavier, and the machine conse- 
quently costlier than would otherwise be the case.: But 
as often as not it is constant, and not variable, speed that 


is required; and here the induction motor once more scores 


over its opponent, for the only factor upon which its speed 


depends (apart from alteration of the resistance of the rotor | 


circuit) is the frequency, which may be kept as invariable ag 


parallel controller. 
current system has the advantage of requiring but a single- 


is desired in the generating station; while, in the case of the 
continuous-current motor, the voltage, the load, and (in the 
case of a shunt machine) the temperature, of its field coils, all 
produce variations. It is, of course, true that the induction 
motor does not run quite in synchéonism with the revolving 
field of the stator, but the slip is exceedingly small, being only 


about 2 per cent. at full load in a 50 or 100 н.р. motor, 


and but 7 per cent. in one of 2 k. p., and proportionally less at 
smaller loads. The pressure of supply in a polyphase system 
should, however, be kept as constant as possible, since the 
power of an induction motor varies as the square of the 
impressed E.M.F., and if that E.M.F. falls to any considerable 
extent the point of maximum torque may be but little beyond 
the working torque, with the result that should the load be 
increased the motor may suddenly pull up: AERE MR 

Yet there is one class of work for which the two or three- 
phase motor does not 8eem, at least at present, to be adapted, 
namely, for the propulsion of tramcars in an urban district 
where frequent changes of speed are necessary. For railways 


or tram lines in the country, where full speed may be main- 


tained over long distances at a time, and where there are but 
few crossings, such motors are extremely suitable, not only on 
account of the high potential which can be employed in the 
transmission line, but also because of the simplicity of 
construction of the motors themselves. But in crowded town 
traffic the case is otherwise, and it is far more economical in 
power to employ on each car two continuous-current series- 
wound motors, the speeds of which are regulated by a series 
In addition to this, the continuous- 


trolley wire, as against the two required by the polyphase, 
which lead to considerable complication and trouble when the 
crossings are numerous; even allowing for the fact that a 
polyphase motor will work as a single phase if once started, 
and that, consequently, where the lines meet, but a single 
trolley need be employed. There is the further objection to 
the polyphase trolley-wire system, that it has great inductive 
effects in neighbouring wires which, of course, are numerous 
within the limits of a town or city. 


REVIEWS. 


— — 


Electricity in Town and Country Houses. By Percy E. Scrurron. 
(London: Archibald Constable and Co. 1898.) 

Assuming that there is a legitimate function for books of 
this class, the work under present notice stands criticism 
perhaps better than most of such works. Some of the chapters 
—notably the last two or three—are somewhat loosely written, 
with the result that to the uninitiated, for whom the book is 
intended, many statements are apt to convey an erroneous 
impression. There is also here and there, where ‘such ig 
attempted, incompleteness of discussion of practical details. 
The author has, on the whole, very fairly suceeded in his 
object as defined in the opening sentence of the first chapter, 
which “ is to put before the reader in a popular form the 
many uses to which electricity can be put in his house 

and the.cost which the use of it entails.” 


Dictionaire Technique Français - Anglais des Outils et 
Ustensiles Employés dans les Métiers Manuels, La Petite Industrie 
le Ménage, &c. By A. S. Lovendal. (Paris: Boy veau et Chevillet, 1899.) 
This is not a dictionary, but a vocabulary of tools used in 
various trades, and it has, therefore, limited application. The 
words are arranged under about 50 headings, and only in a 
few instances alphabetically. A draw-vice (máchoire à tendre) 
is called an *'electrician's stretching jaw," and, with un- 
expected humour, the next entry-is electrician's twisting jaw 
—máchoire à tordre. | i 
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THE HISSING OF THE ELECTRIC 
| | _ BY MRS. AYRTON. 
(Concluded from page 794. ) 


We now pass from the consideration of the electrical measure- 
ments of the arc to the appearance of the crater, arc, and carbons. 
Every alteration of the current and of the distance between the 
carbons naturally produces a corresponding modification of all parts 
of the аго, but until the value of the current attains a certain mag- 
nitude, which depends only on the length of the arc with a given 
раіг of carbons, this change is one of degree merely, and not of 
character. A greater current simply produces a large crater, a 
larger arc, and longer points to the carbons. When the special 
current is reached, however, a change which is no longer merely 
one of degree, takes place in the crater. Ins of presenting a 
uniformly bright surface to the eye, this becomes partly covered 
with what appear to be alternately bright and dark bands in one or 
more sets of concentric circles, moving round different centres in 
opposite directions. The directions of rotation and the entire 
positions of the images change continually, and the motion grows 
faster and faster as the current is increased. It is impossible that 
these figures, which do not move too fast to be clearly seen by the 
eye in an image of the arc ified only 10 times, should have 
escaped the observation of all those who have made a study of 
the aro, and yet, after a careful search, I can find no mention 
of them anywhere. When the current is so much increased that 
the motion becomes too fast for the eye to detect, the arc begins to 
hum, and then, as Mr. Trotter t first showed in 1894, it rotates at 
the rate of from 50 to 450 revolutions per second. These rapid 
revolutions, which the unaided eye is incapable of observing, he 
discovered by the use of a disc having alternate arms and spaces, 
and kept in rapid rotation ; but, in his acoount of his observations, 
Не makes no reference to the relatively slow rotations which precede 
the hum. In fact, the rotations observed by Mr. Trotter appear to 
begin just where those I have been describing become too quick 
for the eye to see unaided, and end just as the arc begins to hiss, 
for he mentions that at 450 revolutions per second the arc breaks 
into a hiss. As soon as hissing begins, the whole appearance of 
the crater changes again; a sort of cloud seems to draw in round a 
part of it, moving from the outer edge inwards, and varying con- 
tinually in shape and position. 


ARC.*. 


Sometimes but one bright spot is 
left, sometimes several, but always the surface is divided into bright 
and dull parts, giving it а mottled appearance, as is slightly 
indicated in (b) Fig. 4. If, then, the current be diminished, so 
that the arc becomes silent again, the whole surface of the crater 
grows dark for an instant, then brightens in spots and finally 
becomes bright again all over. 

The vaporous arc itself undergoes fewer modifications; it pre- 
serves the ordinary characteristics of the silent arc while 
dancing circles hold possession of the crater, but, when hum- 
ming begins, a green light is seen to issue from the crater, 
and with hissing this becomes enlarged and intensified, till the 
whole centre of the purple core is occupied by a brilliant greenish- 
blue light, as is indicated in Fig. 5. The shape of the arc now 
alters also, While it is silent or humming, no great difference can 
be observed in its form. With solid carbons it is rounded or pear- 
shaped according to its length, and has an appearance of great 
stability. But as soon as hissing occurs, the arc seems to suddenly 
dart out from between the carbons and to become flattened out, as 
if under the influence of a centrifugal force acting at right angles 
to the common axis of the two carbons. In Fig. 5 this flattened 
appearance is well marked, as it is also in (d) Fig. 6 ; and, indeed, 
these figures show that every part of the vaporous arc itself is 
involved in this flattening—the purple core, the shadow round it, 
and the green aureole—as if they were all revolving with great 
rapidity round a common axis. And what more likely than that 
this is the case, since, as has already been mentioned, the arc is 
revolving at the rate of 450 revolutions per second at the moment 
that it starts hissing. As regards the carbons themselves, the only 
important modification of the negative carbon that appears to be 
due to hissing is the formation of the well-known mushroom 
at the end of that carbon witha short hissing arc. This mushroom, 
of which a good example is seen in Fig. 5, is well named, not only 
because of its shape, but also because of the rapidity of its growth, 
which is so great that while it is forming the carbons often have 
to be s«parated, instead of being brought together, to keep the length 
of the arc constant. 

And now we come to the most important of all the changes that 
take place when the arc begins to hiss, viz., the alteration in the 
shape of the positive carbon. During the course of his 1889 experi- 
ments, Luggin f observed that the arc hissed when the crater filled 
the whole of the end of the positive carbon. He was thus the first 
to call attention to the fact that there was a direct connection 


Paper read before the Institution of Electrical Engineers, March 23rd. 
T Proc. Roy. Soc., 1894, Vol. LVL, p. 262. 
$ Wien Sitzungsberichte, 1889, Vol. XCVIIL, p. 1,192. 
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between hissing and the relation between the area of the crater and 
the cross-section of the tip of the positive carbon. My own obser- 
vations in 1893 led to a conclusion somewhat similar to Luggin’s, 
but yet differing in an important particular. It seemed to me that 
with hissing arcs the crater always more than covered the end of 
the positive carbon—that it overflowed, as it were, along the side. 
How far this is true will be seen from an examination of Figs. 4, 
5, 6, and 7, which show the shaping of the carbons under various 
conditions with silent and hissing arcs. These figures have all been 
made from tracings of the images of actual normal arcs, burning 
between carbons of various sizes. For Fig. 4 the diameters of the 
carbons were the same, but the currents and lengths of arc were 
different. Fig. 5 is the image of a short hissing arc. For Fig. 6 
the positive carbons were all of the same size, and the ares of the 
same length, but the current had four different values, while for 


Silent, 


Hissing. 


Fio. 4. 


3 Carbons: Positive, 9mm. cored ; Negative, 8mm. solid. | 
Length of Arc; (а) 5mm. ; (b) 8mm. Current: (a) 3:5 amperes; (b) 34 amperes. 
Fig. 7 the current and the length of the aro were the same for both 
(a) and (b), but the diameter of one of the positive carbons was 
twice that of the other. The figures were carefully chosen with 
special reference to the shaping of the positive carbons. For with 
normal arcs the shape of the end of a positive carbon, even taken 
quite t from that of the negative carbon and of the vaporous 
arc itself is capable of revealing almost the whole of the conditions 
under which the arc was burning when it was formed. It is 
possible, for instance, with a normal arc, to tell, from a mere 
drawing of the outline of the positive carbon and of its crater, 
whether the arc with which it was formed had been open or 
encloscd, short or long, silent or hissing, burning with a large or 


Hissing. 


Fig. 5. 
Carbons: Positive, 11mm. solid; Negative, 9mm. solid. 


Length of Arc, 1:5mm. Current, 28:5 amperes. 

with à small current for the size of the carbon. Take, for example, 
Fig. 4, and note the difference in the shape of the positive carbon 
with a current of 3:5 amperes as in (a), and with one of 34 amperes, 
asin(b). Inthe first case the tip of the positive carbon is rounded, 
so that the crater lies in its smallest cross-section ; in the second, 
the tip would be practically cylindrical for some distance, but that 
the crater has burnt away a part of the cylinder, making the tip look 
as if it had been sheared off obliquely. Comparing now the tips of the 
positive carbons when the aro is silent and when it is hissing in all the 
four figures, 4, 5,6,7, we find the same difference. With all the silent 
arcsthe tips are more or less rounded, and thecrater liesinits smallest 
cross-section, and consequently is less in area than any but the 
smallest cross-section. With all the hissing arcs, on the other 
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hand, the tip of the positive carbon is practically cylindrical for a 
short distanoe at least, or would be, but that it is sheared away by 
the crater ; consequently, the area of the crater is greater than the 
smallest cross-section of the tip, or, indeed, than the cross-section 
of the tip for some little distance along ite length. 

We have now arrived at the real, the crucial, distinction between 
а silent and a hissing arc. When the crater occupies the end of 
the positive carbon only, the arc is silent ; when it not only covers 
the end, but also extends up the side, the arc hisses, Hence, the 
arc must be at the hissing point when the smallest increase in the 
area of the crater will make it begin to cover the side of the posi- 
tive carbon, and this can only be when the tip of that carbon has 
very nearly the same cross-section for some little distance from ite end 
-—in other words, when its sides are nearly vertical. I shall now 


Silent. Silent. 


(С) ‹б› 


Оп the Point of Hissing. 


practically a right angle, the tip of the positive carbon is 


cylindrical, and the crater has evidently «burnt partly up 
its side. Thus, keeping the length of the arc constant and 


gradually increasing the current must gradually bring us to a 
hissing point. Next, I have shown elsewhere* that with a constant 
current the end of the positive carbon becomes rounder and 
blunter, and occupies a larger portion of the entire cross-section of 
the carbon rod the more the carbons are separated. Hence, the 
longer the arc the greater must be the area of the crater, and 
consequently the greater must be the current, before the crater 
extends up the side of the positive carbon. Consequently, the 
longer the arc, the greater is the largest silent current. Thirdly, it 
follows that when the current and the length of the arc have been 
increased to such anextent that the tipof thepositivecarbon occupies 


Hissing. 


Ae Ay 


(Q) 


FiG. 6. 


Carbons: Positivo, IImm. solid; Negative, 9mm. solid. 


proceed to show that the extension of the crater up the side of the 
ae carbon is not the effect but the cause of hissing ; that, in fact, 

issing із produced by the crater becoming too large to occupy the end 
only of the positive carbon, and by ils, therefore, extending up its side. 
This seems an absurdly simple and inadequate cause to produce 
such complicated phenomena as those belonging to the hissing 
arc, but it is the true one nevertheless. Before I proceed to 
prove this, I will show how the laws for the largest silent currents 
with normal arcs, which have been already obtained from the 
electrical measurements, may be deduced on the above hypothesis 
from Figs. 6 and 7. In Fig. 6 we have a series of four normal 
arcs of the same length, burning between solid carbons of the same 


Silent. 


Hissing. 


(b 


Fic. 7. 


Carbons: (a) Positive, 18mm. cored; Negative, 15mm. solid. 
(b) Positive, 9mm. cored ; Negative, 8mm. solid. 
Length of Arc, 5mm. Current, 25 amperes. 


diameter, but in (а) the current is 6 amperes, in (b) 12, in (c) 20, 
and in (d) 30 amperes. The bluntness of the tip of the positive 
carbon may be measured by the obtuseness of the angle A B C. 
In (a) the tip is very blunt, and the area of the crater is certainly 
less than any but the smallest cross-section of that tip ; therefore 
the arc is certainly silent. In (b) the tip is less blunt, but the arc is 
still evidently silent ; in (c) the angle À B C is much more nearly 
a right angle, and it is plain that a very small increase in the area of 
the crater would cause it to burn up the side of the tip, therefore 
the arc is near the hissing point. In (d) the angleA B C is 


Length of Arc, 2mm. 


Current: (a) 6 amperes ; (5) 12 amperes ; (c) 20 amperes ; (d) 80 amperes. 


the whole cross-section of the carbon rod itself no further increase 
in the size of the crater is possible without a part of it extending up 
the side of the positive carbon. Hence the largest silent current 
for a positive carbon of a particular diameter cannot exceed a par- 
ticular value, however long the arc may be made. And lastly, 
similar reasoning used in conjunction with Fig. 7 tells us that the 
thicker the positive carbon the greater must be the largest silent cur- 
rent fora particular length of arc, which was one of the results deduced 
from the curves in Figs, 2 and 3. Consequently, the fact that 


Wi pper Carbon 
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hissing occurs when the crater covers more than the end surface 
of the positive carbon and extends up its side, combined with our 
knowledge of the way in which the positive carbon shapes itself 
in practice, is sufficient to enable us to deduce all the laws already 
given which govern the largest current that will flow silently 
with the normal arc under given conditions. It is also now obvious 
why, when the arc is not normal, it may be made to hiss with small 
currents or be silent with quite large ones. For suppose, for in- 


stance, the end of the positive carbon were filed to a long, fine point, 
.! ĩ ͤ —. —T—. REED ERR NC RI RR — RN CR CER 
* The Electrician, 1895, Vol. XXXIV., p. 614. 
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then a very small current would make a crater large enough to extend 
up the side of the point, and produce a hissing arc. Whereas, on 
the contrary, if the end were filed flat, so as to have as large a 
cross-section as possible, quite a considerable current could flow 
silently even with a short are, for in that case it would require the 
current to be great for the crater to be large enough to fill up the 
whole of the end of the positive carbon. 

We oome now to the question, why should the arc hiss when the 
crater burns up the side of the positive carbon—what happens then 
has not happened previously? In pondering over this question, 
the possibility occurred to me that, as long as the crater occupied 
only the end surface of the positive carbon, it might be protected 
from direct contact with the air by the carbon Tpu surroundin 
it, but that,.when the crater overlapped the side, the air ooul 
penetrate to it immediately, thus causing a part at least of ita 
surface to burn instead of volatilising. Many circumstances at once 
seemed to combine to show that this was the true explanation. The 
dancing circles I had observed, and Mr. Trotter’sstroboscopic images, 
how were they caused but by draughts getting into the arc? Then 
the humming noise, which I long ago described as sounding like the 
wind blowing through a crack, was not this probably caused by the 
air rushing through a slight breach in the crater already getting 
near to the critical size? This air, pouring in faster and faster as 
the breach widened, would cause the arc to rotate faster and faster, 
sometimes in one direction, sometimes in another, according as the 
draught was blown from one side or the other. Then finally the 
air would actually reach the crater, burn in contact with it, and 
the P.D. would fall and the arc would hiss. In the open arc, 
whether silent or hissing, the outer envelope of the vaporous por- 
tion is always bright green. With the hissing arc the light issuing 
from the crater is also bright green, or greenish blue. What so 
likely as that the two green lights should have a common origin, 
viz., the combination of carbon with air? For the outer green 
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of an ordinary enclosed arc lamp, since a current of only some 
5 or 8 cp i is all that is used with such a lamp, whereas to 
test my theory it was necessary to employ currents up to 40 
amperes, although my carbons were of smaller diameter than those 
fitted in ordinary commerocial enclosed arc lamps. Accordingly I 
constructed little electric furnaces, some made out of fire-clay 
crucibles with lids of graphite sealed on, asin Fig. 8 ; some moulded 
out of fire-clay with mica windows inserted, so that the image of 
the aro could be projected on to a screen and its length kept constant; 
some constructed of iron lined with asbestos. Some had tubes inserted 


in them through which the air could be admitted when required, &c. 


It was found that when the vessel was entirely enclosed, the pres- 
sure in it was so t, on the arc being first started, that occasion- 
ally the lid was blown off. Consequently the space between the 
positive carbon and the asbestos ring was left open till the arc was 
well started, and then was tightly closed. This sudden increase of 
pressure Proben Res place when the carbons were first brought 
into contact, for Mr. Seaton,* while conducting some experiments 
for Messrs. De la Rue and Miiller, in 1879, observed that when the 
arc was completely enclosed the increase of pressure when the 
carbons were first brought into contact was far greater than could 
be accounted for by the rise of temperature of the gas in the vessel, 
and that the pressure fell, the moment the carbons were separated, 
almost to what it had been before contact was made. This 
fact was confirmed by some experiments made by Stenger,t 
in 1885. This first great rise of pressure may, of course, be 
n caused by the gases occluded in the carbons being 
expelled on the current being started, but a complete investigation 
of this phenomenon has not, as far as І am aware, yet been 
made. Bone curves connecting the P.D. between the carbons 
with the current when the arc was completely enclosed in the 
crucible (Fig. 8) are given in Fig.9. The carbons were solid, the 
positive being 11mm. and the negative 9mm. in diameter, similar 
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Current in Amperes. 


Carbons: Positive, 11mm. solid ; Negative, 9mm. solid. 
Fic. 9.— Curves connecting P.D. and Current for nearly Constant Length of Arc of 1°5mm. to 2mm. 


The Arrows show the Direction in which the 


Current was varied. 


light is seen just at the junction of the carbons and carbon vapour 
with the air, and the inner one only appears when air can get direct 
to the crater. Again, why does the arc always hiss when it is first 
struck? Is it not because a certain amount of air must always 
cling to both carbons when they are cold, so that when the crater 
is first made its surface must combine with this air? The cloud 
that draws in round the crater when hissing begins would be a 
dulness caused by the air cooling the part of the crater with which 
it first came into contact, the bright spots being at the part where 
the crater and air were actually burning together. In fact, every- 
thing seemed to point to the direct contact of crater and air as 
being the cause, perhaps not of the hissing sound, but of the 
diminution in the P.D. betwen the two carbons, which is the hissing 
phenomenon. 

One easy and obvious method of testing this theory imme- 
diately presented itself. If air were the cause of the hissing 
phenomena, exclude the air and there would be no sudden 
diminution of the P.D. between the carbons, however great 
a ourrent might be used. Accordingly I tried maintain- 
ing arcs of different lengths in an enclosed vessel, and 
increasing the current up to some 40 amperes. No sudden 
diminution of the P.D. could be observed with any of the 
currents or lengths of arc employed, although when the same 
carbons were used to 3 open ares, the sudden dimi- 
nution of 10 volts in the P. D. between the carbons occurred with 
a current as low as 14 amperes for a 1mm. arc. Indeed, so far 
from there being any sudden diminution in the P.D. when the 
current through an enclosed arc is raised to higher and higher 
values, the P.D. appeers to slightly increase for large currentes. 
It was, of course, impossible, in these experiments, to avail myself 


to those used with the open aro experiments (Fig. 1) As this 
crucible—the first one made— no window, the length of the 
aro could not be kept quite constant, but the distance by which 
the carbons were separated was noted at the beginning of the 
experiment, and they were then allowed to burn away without 
being moved till the end, when the distance the positive carbon 
had to be moved in order to bring it tightly against the negative 
was noted. Measured in this way, the length of the arc was 15mm. 
at the beginning and 2mm. at the end of the experiment. The 
current was started at 6 amperes, and gradually increased to 39 
amperes ; then as gradually diminished to 6 amperes again, increased 
to 36 amperes, and diminished to 5 amperes, when the arc was 
extinguished. The P.D. between the carbons for a given current 
seems to have increased as the length of time during which the are 
had been burning increased ; this was undoubtedly partly due to 
the lengthening of the arc, but was probably also partly due to the 
whole of the air in the crucible having been gradually burnt up or 
driven out through the slag wool and the asbestos ring by the 
pressure of the.carbon vapour. Many other sets of curves were 
obtained, but all with the same result, viz., that, when once the 
crucible had been freed from air, no sudden diminution in the P.D. 
could be observed on increasing the current far beyond the value 
at which this diminution occurred on lifting up the lid and allowing 
the air to have access to the arc. 

The next thing to do was to try if an open arc could be made to 
hiss and the P.D. to suddenly diminish by blowing air at the crater 
when the current was so small that the crater remained well at the 
end of the positive carbon in fact, to bring the air in contact with 


* Philosophical Transactions, 1879, p. 159. 
t Wiedemann’s Annalen, 1885, Vol. XXV., p. 31. 
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the crater artificially when a much smaller current was flowing than 
would usually produce hissing. I first tried inserting a carbon tube 
in the arc and blowing through it, but this almost invariably blew 
the arc out. Then Mr. Phillips, one of Prof. Ayrton’s assistants 
at the Central Technical College, suggested using a tubular positive 
carbon and blowing the air down it. This plan answered admir- 
ably, for when a current of 10 amperes was flowing with an aro of 
about 3mm., so that the arc was quite silent, each puff of air blown 
down through the positive carbon was followed by a hiss and the 
characteristic diminution of the P.D. between the carbons, With 
a current of 6 amperes, however, I could get no hiss, but simply 
blew the arc out each time, probably because, with such a small 
current, the arc was cooled sufficiently to be extinguished before 
the action could take place. Oxygen was next tried, still with the 
open arc, and again each puff produced a hiss and diminution of 
the P.D., the latter being exactly the same in amount as 
when air was used, namely, about 10 volts. As my idea was 
that the diminution of the P.D. was due to the chemical 
combination of air with carbon at the temperature of the 
crater, the fact of oxygen producing the same diminution of 
the P.D. as air seemed to show that nitrogen would produce 
no effect, and that all the effect produced by air was due to 
the oxygen init. Accordingly I tried blowing nitrogen down the 
positive carbon of an open arc, and found that no change in the 
P.D. followed if the nitrogen was blown through gently, but that, 
beyond a certain pressure, the arc was biown to one side, and thus 
lengthened, so that the P.D. rose, and, if the pressure continued, 
the arc went out. This experiment proved two things—firstly, 
that it is the oxygen in the air that causes the diminution in the 
P.D. with hissing ; secondly, that this diminution in the P.D. is 
not due to cooling, for nitrogen would cool the arc as effectually as 
oxygen or air. To make assurance doubly sure on this point, 
carbon dioxide was blown down the tubular positive carbon, with 
the same result as when nitrogen was used, viz,, no change was 
prod.uced in the P.D. between the carbons unless the pressure of 
the gaseous stream were large enough to blow the arc on one side, 
and then an increase and not a diminution in the P. D. was observed. 
If, however, the current was very near the value that made an open 
arc-of the particular length used start hissing, blowing either 
nitrogen or carbon dioxide through the positive carbon sometimes 
started hissing ; but this was due, поѓ to any direct action of the 
stream of gas on the carbon, but to the arc being deflected by the 
gaseous stream and burning obliquely up the side of the carbon, 
and thus allowing the air to come into contact with the crater. 
The proof of this was that this diminution in the P.D. had the 
same value as if air had been employed, and that the hissing 
phenomena did not disappear on stopping the stream of nitrogen 
or of carbon dioxide. "This was not the case with hydrogen, how- 
ever. When that gas was blown down the positive carbon in the 
open air, the arc would start hissing if the current were large 
enough, and stop hissing the moment the hydrogen was shut off. Not 
only this, but the diminution in the P.D. had a different value from 
that produced by air, being only about 6:5 volts instead of 10 volts. 
Table IV. gives the current and the P.D. between the carbons just 
before the hydrogen was turned on, just after it was turned on 
just before it was turned off, and just after it was turned off. 


Table IV. Effect of Blowing Hydrogen down a Tubular 
Positive Carbon. 


Carbons: Positive, llmm. tubed; Negative, mm. solid; length of arc, 
about 3mm. 


, 


, 
te ae — 


P.D. between carbons in volts. 


— — — ini! Current in 
Before H. was After Н. was Before H. was After H was amperes. 
turned on. turned on. turned off. | turned off. 
52:0 46 46 55:0 14 
52:0 45 47 52:0 12 
520 45 45 522 12 
52:5 46 46 55:0 12 
52:0 45 46 52:0 9 


Thur, the mean diminution of P.D. accompanying the hissing 
caused by hydrogen being sent down the positive carbon of an arc 
burning in the air was about 6 6 volts, or about 34 volts lower than 
when the hissing was caused by air alone. 

In order to exclude all possibility of doubt as to the effect of the 
various gases, I repeated the experiments with the arc entirely 
enclosed, so that the only gases that could reach it were those 
blown down the tubular positive carbon. The current was distinctly 
below the hissing point, being only 10 or 11 amperes, and the arc 
was from 2mm. to 3mm. long. When air was blown down the 
positive carbon, each puff lowered the P.D. by about 10 volts, and 
the moment the puff ceased the Р.Р. rose again. Next, oxygen was 
tried, with the same result. Thirdly, nitrogen with no result, or with 
the result that the arc was blown out if the pressure was too great. 
Carbon dioxide had the same effect as nitrogen, and lastly hydrogen 
was tried. This gas, however, gave a totally different regult with the 


enclosed arc from that already obtained with the open arc. For 
whereas, as has been previously stated, hydrogen produced a 
distinct hissing of its own when blown down the positive carbon in 
the open air, it produced none when used in the same way with the 
enclosed arc. — | | 

" To prove that, in order to produce the sudden diminution o 
P.D. under discussion it was necessary for the active gas to actually 
touch the crater, a tubular negative carbon was used, and each gas 
was blown up through it in turn, gently enough not to force the 
gas directly against the crater. Iu no case was there any sudden 
diminution of the P.D., whatever was the gas blown through the. 
negative carbon, and whether the arc was open or enclosed. On 
the contrary, there was generally a small increase, probably due to 
the lengthening of the aro by its being blown on one side. If 
oxygen or air were blown very hard up the negative carbon, they 
would either produce hissing, or blow the arc out, or both ; for in 
that case some of the gas got to the orater uncombined with the 
carbon vapour, and acted exactly as if it had been blown down the 
tubular positive carbon. The case, then, stands thus :—(1) When 
the arc begins to hiss in the ordinary way, the P.D. between the 
carbons diminishes by about 10 volts. (2) If the air is excluded 
from the aro, this diminution of the P.D. does not take place, even 
when the current is neatly three times as great as would cause 
hissing in the air. - (3) If, however, while the air is excluded, puffs 
of air are sent against the crater, the diminution of the P.D. does 
occur, even with currents much smaller than would cause hissing 
in the air. (4) If, instead of air, oxygen is sent against the crater, 

the P.D. is diminished to exactly the same extent as when air is 

used. (5) If, on the other hand, nitrogen is sent against the 

crater, no diminution of the P.D. is observable. (6) If air or 

oxygen is gently blown through the negative carbon, so that it 

cannot get direct to the crater, no diminution of the P.D. follows. 

Thus there can be no shadow of doubt that the sudden diminution 
of P.D. that accompanies the hissing of the open arc is due to the. 
oxygen 1n the air getting directly at the crater and combining with the 

carbon at its surface. 

This explanation, like many another iu science, solves eertain 
difficulties, only to create others which may, perhaps, be yet 
harder to deal with. Directly we know exactly how the diminu- 
tion of P.D. accompanying hissing is brought about, we ask, 
* How does this combination of gas and carbon, at the tempera- 
ture of the crater, act in producing a diminution of P.D. so 
sudden, so certain, following such definite laws as those we have 
been considering? Why do certain gases produce it and not 
others? Why does hydrogen act in the presence of air, but not 
when air is absent?” &c. These are questions that have been 
occupying me for some time past, and which will, I hope, be 
completely answered by the series of experiments on which I 
am still engaged. These latter experiments, although suggested 
by the investigation on the hissing of the electric arc, have already 
opened up a different field of inquiry, and the further results may, 
therefore, with advantage be reserved for a future communication. 

It only remains for me to express my high sense of the honour 
done me by the Institution of Electrical Engineers in asking me to 
read this Paper, and to thank the many people to whom I am 
indebted for very kind assistance. My most sincere thanks are 
due to Prof. Ayrton for much criticism, for advice as to the methods 
of conducting the experiments, and for invaluable help in the 
literary portion of the work; to Mr. Solomon for constructing 
with much ingenuity the first enclosing crucible, and for making 
the earlier experiments with it ; to Mr. Phillips for assisting in the 
experiments and for drawing most of the diagrams, especially the 
admirably executed coloured drawings of the hissing and silent 
arcs; to Mr. Carter for supervising, and to Messrs. Manuel and 
Pletts for very carefully constructing the apparatus for the experi- 
ments of this evening ; and lastly, to Messrs. Arundel and Spencer 
for helping with most of the experiments for the Paper, and for 
conducting many of them alone, with great skill and patience, аз 


well as for carrying out all those that have been shown to you this 
evening. 


The Pan-American Exhibition.— As has already been notified, 
it was intended to hold a pan-American Exhibition in the 
coming summer on the Niagara border, but owing to the out- 
break of the Spanish-American war, it was decided to postpone 
it until 1901. The American press is again calling attention 
to the scheme. The exhibition has been planned on a large 
scale, and its principal object is said to be the extension of 
trade relations between the United States and all the South 
American States, by forcibly bringing before the public of the 
former country the products of the latter. It is stated that 
one of the chief features of the exhibition will be the electrical 
exhibits, but we should imagine that, with the exception of 
raw india-rubber, these would be provided entirely by the 
countries in the northern part of the hemisphere. 
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PHYSICAL SOCIETY. 


At ап ordinary meeting, on March] 24, 1899, Prof. Oliver Lodge, 
F.R.S., President, in the chair, Mr. W. R. Coo»ER read a Paper, 
by A. P. Trotter, on 

“The Minor Variations of the Clark Cell.” 

The author describes a series of experiments in which he compared 
the E.M.F.’s of certain standard celle at frequent intervals from 
July, 1896, to February, 1897, at Cape Town, where the tem- 

erature of the double box containing the cells varied between the 
imits 13°С. and 28°C. One cell was selected for comparison with 
all the others. No special precautions seem to have been taken to 
keep the temperature of this selected cell constant. The observed 
differences between the E.M.F.'s of the respective cells rarely 
exceeded 0:001, corresponding to about a quarter of an inch on the 
slide-wire of the potentiometer. Details as to the area of the 
slider-contact are not stated ; the readings were generally taken to 
the fourth decimal, i.e., to one-tenth of a millivolt, and occasionally 
to one-fourth of this. Temperature was read to 0°1°C. on а 
mercury thermometer placed through a hole in the double box con- 
taining the cells—not in the cells themselves. 

Mr. E. H. GRIFFITHS said that the Paper appeared to have value only 
in so far as it showed that Clark cells at Cape Towa behaved in a manner 
that agreed with common knowledge and general experience every where else. 
Their variations depended upon shifts of temperature and the consequent 
changes in the degree of saturation of the liquid. From his own experi- 
ments during seven yeara, upon 42 Clark cells, he had shown that if 
temperature was kept constant to within 0°01°C., the steadiness and 
uniformity of all the E.M.F.'s was most remarkable. They started with 
discrepancies, but at the end of the time it was impossible to detect any 
differences. It was of little use to put a thermometer anywhere but 
within the cells; very slight changes of temperature caused serious 
changes in the degree of saturation of the liquid. The existence of the 
capricious lag of. E.M.F. behind temperature precluded the possibility of 
formulating a temperature correction for Clark cells. In the case of 
Callendar cells there was no lag; their E.M.F. varied slightly with tem- 
perature, by a definite amount, which could be corrected by a coefficient. 
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The Paper also treats the question by an alternative, and more 
physical, method, which consists in replacing the resistance, induct- 
ance, and capacity that occur in the ordinary formula, by modified 
values. This gives the criterion correct to the third order in the 
small terms. It is shown that a condenser satisfying the critical 
condition on the simple formula would, when the added terms are 
taken into account, give an oscillatory discharge. 


Prof. LODGE said that the result naturally to be expected of “throttling,” 
viz., tbe increase of resistance, and decrease of self-induction, due to the 
current keeping to the outside of the conductor, would tend rather to damp 
out the oscillations than to favour them. 

Prof. EVERETT observed that the equation was no longer a quadratic, 
and that the quadratic criterion as to whether the discharge was oscilla- 
tory or ncn-oscillatory, did not hold. The Paper appeared to be consistent 
with itself, and he considered that the authors had satisfactorily proved, in 
their discussion of the equation of current, that the effect of “throttling” 
was to increase the tendency towards the oscillatory mode of discharge. 

Prof. LODGE admitted that the quadratic criterion did not hold; he 
thought it most likely that the authors, who evidently had gone into the 
matter with care, wereright. At the same time, he wished to call atten- 
tion to the singular and unexpected character of their conclusion. If it 
turned out that it was correct, i.e., that there was no slip in sign, it was a 
result upon which he would desire to congratulate them. 

The PRESIDENT proposed votes of thanks, and the meeting adjourned 
until April 21. 


RECORDING INSTRUMENTS FOR TESTING 
INSULATION. 


If a voltmeter be connected between any wire of an insulated 
two or three-wire network and earth, and then shunted by a known 
resistance, the insulation resistance of the network may be calou- 
lated from the two readings and the resistances of the shunt and 
voltmeter. Messrs. Elliott Bros. are introducing a recording volt- 
meter, fitted with a device patented by M. Travailleur, by means 
of which the instrument is automatically shunted for a short period 
once an hour. The voltmeter is intended to be connected between 


Houre. 


Mr. №. R. COOPER said the method of comparison used by the autbor 
was unsuitable, because to arrive at the differences of E. M.F. necessitated 
the measurement of the E. M.F. of each cell. The variations only amounted 
to à few ten-thousandtbs of a volt. The length of potentiometer wire 
corresponding to a thousandth of a volt was only a quarter of an inch ; 
under euch conditions it would be difficult to ensure accuracy. A method 
of opposition would bave been preferable. Mr. Cooper had found that 
Board of Trade cells only vary about one ten-thousandth of a volt between 
themselves from day to day. Cells of the H-form vary about one-fifth of 
that amount. 


Prof. J. D. Everett then read a Paper by Dr. Е. H. Barton and 
Mr. W. B. Morton, on 


„The Criterion for the Oscillatory Discharge of a Condenser.” 


The object of the Paper is to inquire how the condition for 
the oroulatory discharge of a condenser is modified when the 
ordinary differential equation of the second degree is supplemented 
by the terms added by Maxwell to take account of the distribution 
of current in the (straight) wire. The co-efficients of these 
terms are relatively small, so that the algebraic equation giving the 
periods is a quadratic, with small terms of higher order added. The 
effect of these higher terms is, first, to introduce very rapid vibra- 
tions of small amplitude; and, next, to displace the roots of the 
unaltered quadratic. The nature of the discharge—oscillatory or 
non-oscillatory—may be taken to be determined by these principal 
roots, and the critical: case is when they are equal. The condition 
for equality is obtained, by the property of the derived function, as 
a ceries of powers of the small coefficients of the equation, which 
may be carrie' ~ successive approximation as far as is desired. 


(— — ———— 


one of the switchboard 'bus bars and earth, and in this way a 
continuous test of the insulation resistance of the network is 
obtained. The recording voltmeter is of the type described in 
Lhe Electrician, Vol. XXXVIII., p. 342, with the exception that 
Messrs. Elliott Bros. now replace the electromagnet by a permanent 
magnet. The device for switching in the shunt is merely a wheel 
fixed to the same clockwork train which moves the paper chart. 
On this wheel are pins, which at intervals of an hour close a spring 
contact connecting the shunt to the voltmeter. We give a repro- 
duction of a piece of chart taken from an instrument in use at the 
Brussels electricity works. The resistances of the voltmeter and 
shunt are about 1,200 and 500 ohms respectively on 2 x 110 volt 
systems, and double this value for 2 x 220 volt systems. 

We fear that the instrument will not have much application in 
this country, as the general custom is now permanently to earth 
the middle wire at the station. On pointing this out to Messrs. 
Elliott Bros., they at once described to us a registering ammeter 
working on the same principle as the voltmeter, but without the 
periodical shunting device. The instrument, being. on the 
d’Arsonval system, is permanently shunted to a low resistance 
which is connected between the middle wire and earth. To protect 
the instrument from the effects of earths on the network, an auto- 
matic switch is fitted to it, which short-circuits the instrument if 
the current through it exceeds a fixed maximum value. This 
instrument does not, of course, afford a means of actually measuring 
the insulation resistance of the network, but merely records the 
current flowing from the middle wire to earth, thus taking the 
place of the ordiuary non-recording ammeter usually employed for 
this purpose. 
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A NEW RESISTANCE BOX. — 


A radical departure ій resistance box design has been made by 
Mersrs. Gambrell Bros. in a pattern recently exhibited by them in 
the Royal Institution library, and now being placed on the market. 
The plug resistance box has proved itself eminently serviceable, 
and is still employed as much as ever in spite of several disadvan- 
tages, more apparent in testing-room work than in the laboratory. 
Chief among these is, perbaps, the necessity of keeping clean the 
plugs and holes, and the ebonite surface beneath the latter. The 
dial and similar forms of resistance boxes, which have acquired con- 


— 
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siderable popularity where celerity and accuracy are all-important, 
have diminished but not eliminated the errors arising through bad 
plug contacts, at the same time lessening the probability of a mis- 
taken reading. The insulation difficulty remains, however. To 


meet this, some makers adopted the sliding or rheostat form of | 


contact, in dial form, but it does not seem to have replaced the 


plug contaot to any great extent in boxes of large range and for | 
accurate work. Against the good features of the dial form of box 

must be set the comparatively large space taken up by the coils, | 
necessitating for the same thicknesses of wire and the same range, |. 


а larger box than when the coils are arranged in parallel lines. 
Messra. Gambrell Bros. ‘appear to have had all these points in 
view when designing their new resistance box. Fig. 1 shows the 
eneral aspect of the apparatus, with the cover removed, and 
ig. 2 shows one of the rows of contacts in elevation, plan 
and section, half actual size. In the box illustrated the 
coils are arranged in five rows: thousands, hundreds, tens, 
units and proportional coils. Contact is made by means of 
the shoes D (Fig. 2), which slide over the studs C. The con- 
tact shoes slide on the rods E, held down at each end by slight 


Fic, 1, —General View of Resistance Box. 


springs, and by turning the handle seen at the right hand end of 
the box in Fig. 1 all these rods are simultaneously drawn down 
and clamp the contact shoes, making, therefore, in each case 
practically perfect contact between the stud C and the rod E. 
When the handle аб the side is not turned, the springs are suff- 
cient to create enough friction between the metal surfaces of the 
shoe and stud to keep both clean, while at the same time allowing 
the rods F, for drawing the shoes along, to be moved with ease. 
The rods F pass through ebonite brushes G, and the numbers 
marked on the former enable the operator to read the resistance 
without having access to the contacta themselves. The contacts 
are kept free from dust and corrosion by the cover, which is 
screwed permanently over the top of the box. It should be added 
that there is à detent under each rod, so that the operator can 
know, without watching the figures, when the contact shoe covers 
the stud. Ав is seen in Fig. 2, there is ample space between all 
the studs, so that the insulation resistance should be. high. The 
reading is very simple, and mistake is practically impossible, as the 
figures appear all in line, and can be read straight off. A slight 
disadvantage in the particular box illustrated is that the rods for 


Fic. 2.—One o the Contact Slides. 
i 


the proportional coils draw out one to either side, thus considerably 


| increasing the room which must be allowed for the box on the 


testing table. The contacts for the proportional coils are also not 
‘clamped by the handle referred to, stronger springs at the ends of 
the slide-rod being deemed sufficient to ensure good contact. How- 
ever, we understand that these slight defects are remedied in other 
boxes on this system. | : : 
Of course, in a piece of apparatus of this sort, a great deal 
‘depends on price and durability. It would appear, that when made 
in numbers, and to template, the cost of the new pattern of box 
'should compare favourably with that of the plug type. Time only 
can show whether the contacts will remain efficient after continued 


use; from an inspection of the box, however, we can see no reasen 
why it should not be poseible to make it as durable as other 
apparatus of this character. A patent has been applied for. 


THE SPARK LIMIT IN CONTINUOUS-CURRENT 
MACHINES.* 
BY GISBERT КАРР. | 


Some attempts have recently been made to represent the process 
of current commutation in a strictly mathematical manner, taking 
account in the formule of the mutual induction of the coils, their 
, resistance, the resistance of the constantly-changing contact surfaces 
.between the brushes and commutator bars, &c. This manner of 
dealing with the subject has much interest for the mathematically 
inclined electrician ; but the practical man will find the formul:e 
too complicated, as a rule, aud, therefore, will not use them. He 
‘will either work quite without formule—i e., entirely by his 
experience—or he will only use such empirical rules as are 
favoured in his particular drawing office. The theory of sparkless 
commutation which I wish to develop here will occupy to a certain 
extent a mean position between these two meth 
One of these empirical formu's, which has been of good service 
and is still extensively used to-day, consists simply in prescribing a 
certain maximum for the induction under the leading horn of the 
pole-piece— about 1,500 with drum armatures and 2,500 with ring 
armatures. Ав ів the case with all empirical rules, this one cau be 
‘used so long as it is applied to similar cases. It is quite possible. 
that a rule which has no scientific foundation and is even inaccurate 
. when looked at from the strictly mathematical standard, yet gives 
useful results in practice ; but, then, the value does not lie in the 
rule, but in its limitation to definite cases. If, for instance, the: 
rule mentioned above is only used for machines with slotted drum 
armatures, two armature bars per commutator segment, carbon 
brushes and about the same current-density with regard to the 
circumference of the armature, one would find that the behaviour 
of a machine, so far as sparking is concerned, could be pre- 
determined with зоташ But that is no proof that it is right іп 
general ; it only proves that it is correct within particular limita- 
tions. I will now try to replace this empirical rule, which is only 
conditionally correct, by one which is generally followed, and to 
make this formula so simple that the practician is not afraid to 
make use of it. This latter condition can, of course, only be ful- 
fulled at the expense of accuracy, for the process of commutation 
is by no means simple, and if a complicated process is to be repre- 
sented by a simple formula, this formula can only be a more or less 
rough approximation. In addition to this, although it is desirable, 
it is not absolutely necessary to determine the spark limit with 
mathematical accuracy, for, in practice, one will endeavour to keep 
as far as possible from this limit. The exact knowledge of the 
spark limit would thus, in the first place, only have the value 
of allowing us to represent the safety with regard to sparking 
by a certain coeflicient—somewhat in the way as the strength of a 
part of a machine can be indicated by a factor of safety. How- 
‚ ever, so long as the spark factor of safety is large enough, we do 
‘not need to trouble about its actual value. The more so as the 


* Paper read before the Berlin Elektrotechnischer Verein. 
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sparking in a machine does not only depend upon ita design, but 
also, to an important extent, on the manner it 1s used. 

After these Introductory remarks, which are merely intended to 
show the object and extent of this investigation, I will proceed to 
the investigation itself. Let S be the number of commutator seg- 
ments, s the nnmber of commutator segments per pole, p the 
number of pairs of poles, S=s 2p. Let q be the number of active 
conductors per commutator segment (the smallest possible value of 


q is 1 for ring armatures, and 2 for drum armatures), z=s2pq the 


number of active conductors counted round the whole armature 
circumference, n the number of commutator segments covered by 
one brush, L the length, and D the diameter of the armature. 
We will first consider the conductors belonging to one commutator 
segment. The current in this induces a field whose total value 
depends оп the current volume of the chosen conductors, on the 
length of the armatare and on the method of winding (drum or ring, 
smooth, slotted or hole). The conductors belonging to one com- 
mutator segment form a coil, and each side of the coil contains q 
wires in а ring armature and 4/2 wires in a drum armature. The 
field, as induced by one side of the coil, is evidently proportional to 
the product iqL, where i is the current in one wire. The work 
stored up in the sides of the coil is proportional to q?i#L. This 
work must, by the process of commutation, first be changed into 
mechanical and then'again into eleotrical work, and this by the 
influence of the commutating field. 

If T is the period of commutation the eleotrical work is trans- 
formed into mechanical energy during the first half of the period, 
T/2. The current flows against the E. M.F. induced in the field of 
commutation and the coil helps to rotate the armature. During 
the second half of this period the current must inorease from 0 to i 
in the direction of the induced E. M. F., i. e., the coil works as a 
brake. Thus an exchange of work takes place between the coil 
and the driving machine, which cap, of course, only be brought 
about through the action of the field of commutation. If the 
induction in this field is B the work put in or taken out is given 
by the expression T 


J 9В071444, 


р 
if v is the linear velocity of the wires. В and ¢ are functions of 
the time, the nature of which we cannot know exactly. We onl 
know that B changes with the time, and that i is diminished wit 
the time to 0, and then increases again in the opposite direction. 


If we confine ourselves to the second half of the period of com- | 


mutation, and count the time from the moment in which i- O, we 
can say that i and В increase with the time—the former from 0 
and the latter from a determined value. If the work put in during the 
time T/2 is smaller than that which should be stored up in the coil, 
the current when the particular section is leaving the brush has not 

et reached the full value i, which it must have a moment later. 

e coil is not yet ready to enter the armature circuit, and a spark 
occurs. If more work is put in than should be stored up (if B is, 
therefore, too large)—i.e., if the current is greater than necessary, 
it must, when the coil enters the armature circuit, be suddenly 
reduced to its correct value, and & spark also oocurs in this case. 
We see that sparkless commutation can only take place if the work 
put into the coil is exactly equal to that which is stored up in the 
coil after it has entered the armature cirouit. Strictly, the work 
put in ought to be increased by an amount corresponding to the 
heating of the wires by the current and the heating at the contact 
surfaces of the brushes. This is small, however, compared with 
the electro-dynamical work, and will be neglected here in order not 
to complicate the calculations. 

Although we are not in a position to give the nature of the 
functions В and +, we can still, in general, assume that the solution 
of the integral, by leaving out one of the numerical coefficients 
depending on the nature of these functions, gives for the work put 
in the expression giLvT/2. Here B means the average value of the 
induction within the region of commutation, which must naturally 
be smaller than that which obtains under the leading horn, and 
which is given by the expression B’,=B, (5 Y" ). In this 
formula Bg means the induction in the air space under the poles 
X. the amere-turns necessary for the armature and air space, an 
X, the сговв ampere turns of the armature. i 
_ The work put in varies according to the law by which the current 
Increases withtime. For, under the assumption that i is propor- 
tional to t, the work will be smaller than under the assumption 
that the current is a sine function of the time, and that ia the pro- 
portion of $ to 2/7. But it is not necessary to make any assump- 
tion on this point, for when completing the equation between the 
work put in and taken out we must yet bring in gn empirical 
coefficient. Thus we write 


(21. = LB 


T 


i=CBr-. 
gi "3 


induction are, as is known, 


that the air space is somewhat greater at the le 


Now vT/2 is the path which a side of the coil traverses during the 
second half of the period of commutation, that is n8/2 in which 8 
is the distance along the armature circumference to one commutator 


bar. Farther, «D ВВ=9рәВ = ps1 В= 6, 


from which nD; 


7D 2 | 
zi is the whole current volume in the armature; thus zi/7D is 
nothing else than the linear current density on the armature cir- 


cumference. Thus, if we write a- Bn, апа substitute C, for 2/C 


we have B=0, 4. 
% 


Неге В is the average induction in the region of commutation, 
which must naturally be smaller than the induction B’, under the 


leading horn. From this we have B, > 0% as a condition forspark- 


less commutation, in which О, is an empirical coefficient which 
depends upon the type of the armature but not upon its size or load. 

As is seen this formula differs from the empirical rule men- 
tioned at the outset only by the fact that it contains the current 
density and the number of commutator segments touched by the 
brush. We will now see if the dimensions of the formula are 
correct. This is the case if Co is actually a coefficient, i. e., an 
unknown number. To test that, we need only answer for the 
values Ba and A according to the absolute system of measurement 
(M for mass, L for length and T for time). The dimensions of 
MiL- iT—1 of current MILAT—!, and 
of linear current density MiL-iT-—!, The dimensions for linear 
current density and induction thus agreeing, and as n is an unknown 
number, O, must also be an unknown number. The dimensions 
of the formula are thus correct, but the old empirical rule 


inoorrect, for according to this the induction must have no dimen- 


Bion. If, in spite of that the old rule has been of good service, this 
is due to the fact that A as well as n do not vary much in machines 
of the same type. 

If we write out in the form of an equation 


1 А 
В а = Co 


C, can be considered as a sort of elastic coefficient whose value gives 
security against sparking. The greater the value that is chosen 
for C, in the design of a machine, or the greater value it works out 
to for a machine already built, the further is this machine from the 
spark limit, i. e., the more can the machine be overloaded. 

The above equation gives the necessary conditions, but not all 
the necessary conditions for sparkless working. One recogniees 
that at once from the circumstance that this equation does not con- 
tain the number of armature bars рег commutator segment. Now, 
every practical man knows that sparkless working is harder t» 
obtain the fewer the commutator bars there are per pole, i.e., the 
more armature bars there are to à commutator segment. 

In obtaining the formula it was assumed at starting that the fiell 
of commutation, whose average value was called B, actually existed 
and was not appreciably distorted by the self-induced field on each 
side of the coil. A certain distortion is, of course, always present, 
but it must certainly remain small, and that is the condition for the 
above formula to be true. A distortion is characterised by two 
things--first, the strength and secondly, the space over which the 
self-induced field extends. So far as the strength of this field is 
concerned, it has already been considered in determining a formula 
for B'a. Thus we have now only to consider the space over which 
the field extends, and this depends, as one sees at once, on the 
width of the commutator bars and on the number of them 
which the brush covers. As this brush touches n segments, the 
width of the self-induced field if it were conceived to stand still in 
space, cannot be greater than n 8. But now, on turning the arma- 
ture, the field moves forward and backward by the amount В, 
because new segments are continually coming up under the brush 
on the one side, and leaving it on the other side. The extent 
within which a self-induced field can have a disturbing action on 
the field of commutation is therefore proportional to (1--n) G. In 
order that this oscillation of the self-induced field causes no sparks, 
the extent (14-5)8 must be small compared with the extent of the 
field commutation measured round the circumference. But the 
latter is proportional: to the air space 2 between the armature and 
the poles, so that, leaving out a constant, we can write for the 
second condition for sparkless working 6 > /3(1 +n). 

As is known, it is often possible to cure a machine of sparking by 
placing the edges of the pole somewhat obliquely with regard to 
the armature wires, or by planing away the edges of the pole so 

ading horn. Either 
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means will occasion a rather larger extension of the field of com- 
mutation. If such means be adopted a value of ё must, of course, 
be inserted in the above expression, which is correspondingly 
greater than the actual distance between the armature and the 
middle of the polar surface. As now S8 = «D, it also follows that 


5> en) 


and by introducing the radius of the armature R and an elastic 
coefficient C,, we have as the second condition for sparkleas working 
ô S 
. ! Og (Irn) 

The smaller Ci is in any actual machine, the better is the machine 
so far as sparklessness is concerned. The condition for a machine 
working well is, therefore, Co large and Ci small. It may now be 
asked how large and how small. This question can only be 
answered on the basis of experiment. I have determined average 
values for Co and Ci from experiments on my own machines and 
from results kindly communicated to me by oolleagues from trials of 
their machines, and I will give these presently. But now I must 
return to something which, in order to avoid too great complication 
in determining the equations, I have previously neglected, viz., the 
resistance between the brushes and the commutator. If this is 
large, a steadying action takes place, just as the well-known 
steadying resistance of the connecting pieces often arranged between 
a coil and the commutator bar. The steadying action of the 
resistance generally mostly influences the second condition, 
S ; 
| | (In) 

because the effects of the peaks of the disturbing self-inducing field 
upon the field commutation are thereby lessened. Now, as carbon 
brushes give a greater steadying resistance than metal brushes, 
C, may be greater for the former than for the latter. 


The mean values obtained for the experiments mentioned above 
are: 


1-01 


For metal brushes................. 8 C,< 04 
For carbon brushes .................................... 0, € 08 
For ring armatures with smooth windings ...... C, Z 12 
Ditto with slot winding q КОЛИ 0 > 24 
Drum armatures with smooth windings ......... €,2.9 
Ditto with slot windings ... ......................-. 00 S 15 


It is to be notioed that these values have an influence upon one 
another. If one finds, for instance, that in one machine C, is much 
larger than the lower limiting value comes out to, C, can be made 
larger than the upper limiting value; or if C, is considerably 
smaller than the upper limit, then С, can also be made smaller than 
the lower limit. 


THE OSTEND ACCUMULATOR TRAMW AYS. 


Some interesting figures relative to the cost of working a short 
line of electric tramways at Ostend, by means of accumulators, were 
furnished by the manager of the Ostend tramways, M. de Cuyper, 
to M. Jules Sarcia, and were embodied in a Paper recently read 
by the latter gentleman before the Société Internationale des 
Electriciens. The length of the line in question is 23 miles, it 
forming part of a system of some 70 miles of tramways connecting 
Ostend with Blankenberghe, Nieuport, Furnes and Ypres. The 
generating station is situated in the main depót and consists simply 
of а semi-portable non-condensing 60 н.р. engine driving а 30 
kilowatt shunt Westinghouse dynamo through belting, a large 
hall being provided for charging the tramway batteries. The 
rolling stock was designed by M. de Cuyper and constructed under 
the direction of his assistant, M. Kamp. The truck has a wheel 
base of 7ft. 10}in., but, notwithstanding, can easily negotiate curves 
of 66ft. radius. The first batteries were supplied by the Société pour 
le Travail Electrique des Métaux (chloride cells), and later a Julien 
battery was added. The motors and controllers were supplied by 
the Westinghouse Co. and are of their latest pattern, the motors 
having laminated field magnets and steel carcases. The accumu- 
lator cars only work in Ostend oe the season. At the end of 
1897 M. de Cuyper was able to make the following analysis of 
expenditure per car kilometre :— 


G33 e e. 0 314d. 
Oil and waste 6 6 806 0 087d. 
Switchboard attendant ...... ————— —— 0:204d 
Stoker and driver (station 4 . 0'166d 
Maintenance of batteries q : 
Drivers (cars) ...... VCC 0:419d 
Total. usse ное waits 11564. 


During 1898 17,000 car miles were travelled, and the following 
are the items of expenditure per car mile: | 
Inspectors ......... . CC 0-360d 


Superintendent at the charging board  ............ 0°142d. 
Stoker and driver (station) ........................... 0°114d. 
Maintenance of motors ................................. 0:047а. 
Maintenance and repair of batteries 0°171d. 
Drivers (ORT) ссуда айну аз 0°408d. 
Pointemen and track-cleaners .. ..................... 0°190d. 
j'en 0°346d. 
! % VEI VE SE E И A E ЕЧ 0:066d. 
Nö§ö; xxx 8 001d. 

ltr. ttc er. OUO. 


To compare this figure with those customarily given for electric 
traction, the 0:36d.,for the inspector, and the 0:19d. for the points- 
men and scavengers, should be deducted, when the total will be 
1:309d. No account is taken of the renewal of battery plates, as no 
renewals have yet been made, the plates still being in good work- 
ing condition. M. De Cuyper intends, however, to repaste the 
positive plates this winter ready for next season. The negative 
plates are as good now as they were on starting. No repair was 
needed to the Julien battery during 1898. Experiments made to 
determine the efficiency of the cars, gave on the level a mean of 552 
watt-hours per car mile. The fuel consumption (briquettes) during 
1898 averaged 7°1lbs. per car mile. ; 

A tramway on similar lines has been put down at Ghent. Here 
there are 25 miles of track, on which 35 accumulator cars run. The - 
mean consumption per car mile at the switchboard during the last 
two seasons has been 1,045 watt-hours, and the coal consumption 
about 64 lbs. per car mile or per kilowatt hour. 

If mansgers of larger lines of tramways would publish as 
detailed statements of costs as M. De Cuyper has done it would 
serve a very useful purpose. ; 


CORRESPONDENCE. 
GOVERNMENT TELEPHONES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Permit me to notice some statements in your issues 
of the 17th and 24th inst. In the former you printed a 
letter from me quoting a correspondent, who stated that 
there were from 1,500 te 2,000 telephone exchanges in opera- 
tion in the United States with rates varying from $1.50 to $8 
a month according to the size of the town. In commenting 
on this you say that a comparison of the telephone areas 
would show as a rule that rates in America are higher than in 
this country. If you have evidence in support of your 
statement, by all means produce it, but if not, then it is 
mere surmise. My correspondent is engaged in the business, 
and, therefore, spoke at first hand. Excepting in a few leading 
cities where the Bell Telephone Company have still a monopoly, 
telephone rates in the United States are lower than here, and 
the service is usually good. But even in some large cities 
the rates are lower in the United States. For example, in 
Baltimore the rate is $78 say, £16—for unlimited service 
within two miles of the Exchange, which is, I believe, lower 
than any two-mile radius in any of our towns as large as 
Baltimore. 

We now suffer from the maintenance of rates since the 
patents expired by the Post Office officials in defiance of the 
public interest. But when monopoly is swept away we shall 
have service cheaper than in the United States, because 
materials are rather cheaper with us, and labour, which is a 
most important part of the cost of erecting and working 
telephone exchanges, averages nearly twice аз much as it does 
here. | 

In your issue of the 24th inst., in noticing the Parlia- 
mentary paper just issued deir to Telephone Service in 
Foreign Countries, in referring to Consul-General Sanderson's 
letter accompanying the New York report, you say that he 
does not speak of municipal corruption defeating efforts for 
cheapness, to which I referred in my letter of the 15th inst. 
Consul Sanderson would do nothing of the kind. No герге. 
sentative of this country would, in a report in reply to specific 
questions, make any statements reflecting on the authorities 
of the place to which he was accredited. But he refers to“ the. 
fact that efforts have been made from time to time to enact 
legislation reducing the charges for telephone service in New 
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municipalities. . My statements were not insinuations; they 
were brought before Committees of the New York State 


Legislature at Albany, in connection with the Bills introduced. 


to limit telephone charges, referred to by Mr. Consul-General 
Sanderson. Mr. Sterne, who represented the New York 
Board of ‘Trade and Transportation and other mercantile 
bodies of New York, in addressing the Senate Committee on 
February 19, 1896, réferred to the reason of the enormous 


increase in telephone charges in New York. The service 
. when first commenced was $5, but now they charge as high as. 
$20 а month. This was brought about. by obtaining a. 


monopoly of underground routes, and in reference to this Mr. 
‘Sterne said, in reply to counsel representing the Telephone 
Company :— | 


“ He speaks of the wires underground, and they are a great swindle. I 
visedly. I cannot put my fingers upon the men who reap the. 


B ad 
prota of that system, but you have not far to seek outside the chiefs of 
‘Tammany Hall and various other political organisations to find out who 
reap the advantages of this underground system.” 

| hy telephone service is dear in New York is, I may say, 
common knowledge, and the above references place within 
your reach the power to obtain all the information you desire 
on the subject. So oppressive has the monopoly been in the 
United States that Government has in some cases stepped in 
and fixed the rate at which service is supplied.— Yours, &o., 
2 ee ee \ A. D. Provanp. 
2, Whitehall Court, London, S.W., March 29, 1899. 


Eb. 2 is made to this letter in our editorial columns. 
pu D А а сИ "E 


. THE NERNST LAMP. 
TO THE EDITOR OF THE ELECTRICIAN.. 


Sm: I have read with much interest Mr. Swinburne's paper 
and your editorial comments upon it concerning the Nernst 
lamp. І cannot at all assent to Mr. Swinburne's statement 
that he has not been too sanguine. It seems to me that the 
lamp, although а beautiful possibility, is not yet a realised 
commefcial factor, and perhaps never will be. Prof. Nernst 
is not the first to announce the principle upon which the 
lamp is constructed. In 1885 Mr. Jean Van Gestel and a Mr. 
Charles F. Beck, of Paris, were working in an analogous line, 
and availed theniselves of the same properties of bodies which 
at ordinary temperatures were insulators, but at incandescence 
or thereabouts became conductors. Mr. Van Gestel is the 
well-known engineer who first described the eruption of 
Krakatoa, which occurred a few years ago, and which was 
followed by a tidal wave of which he was, perhaps, the only 
surviving witness. 
which has much the same properties as oxide of magnesium, for 
this purpose. They employed the arc as а heating agent, with 
arrangements by which, when the kaolin or other electrolyte 
had reached its critical incandescing temperature, the main 
path of the current should be through it. The results are 
summarized in two United States patents, Nos. 822,024 and 
522,083, of July 14, 1885. 

Further, oxide of magnesium itself was used in the so- 

called Sun Lamp," which was, I think, exhibited in 
London in about 1889, at an electrical exposition. At any 
rate, the lamp was well known at about that time. In this 
also the arc played over the face of a block of magnesia, 
which was raised to incandescence and then became the main 
current conductor. Air was partially excluded, and this I 
believe to have been the main difference between this lamp 
and the Nernst device; of course, I mean difference in 
principle. 
1 have witnessed a large number of tests of the Nernst 
lamp, and also had reports of others, amounting in all to 
тапу hundreds. In fact, three experts, not of such eminence, 
perhaps, as Mr. Swinburne, but certainly capable electricians 
and accurate observers, whose entire time is taken up with 
incandescent lamp experiments, worked on this lamp for 
many weeks, and finally abandoned it as absolutely impracti- 
cable for ordinary commercial purposes. | 


You add that you do not “ see how the municipalities 
of this country would escape similar insinuations with just as 
much foundation ”—а most unfair statement regarding our 


| ings. 


These gentlemen used plates of kaolin, | 


Mr. Swinburne says that the limiting resistance necessary 
is ten or twelve per cent. of that of the entire lamp. 1 
suppose, although he does not say so, that this means 10 or 
12 per cent. of the hot resistance. It was found necessary to 
use а limiting resistance many times this in order to secure 
any respectable results. The reason for this perhaps the 
following diagrams will make clear:—In Fig. 1, A is the 


resistance curve of the carbon as the temperature rises; В їз 


the corresponding current curve. In Fig. 2, C is thé 
resistance curve of an electrolyte, such as magnesia, and D is 
the corresponding current curve. It will be seen that, as the 
carbon gets hot, th ist ises, and this tends to a 
Aae e сты 1a Pie, @ honorer, as the electrolyte 
heats, the resistance falls, and the current curve diverges from 
it at once. The limit is removed to infinity. Of course, these 
are very rough diagrams, and only represent the phenomena 
in a general way. They do not, for instance, take into account 
the radiation, which very much modifies the curves. . 

Further, as you say in your editorial comments, Mr. 
Swinburne’s neglect of the continuous-current side of this 
lamp is quite significant. In the experiments which I have 
named it was impossible to get any efficiency or life with con- 
tinuous current; the candle-power ran down so rapidly that 
it was found useless to continue the experiments, Perhaps, 
in view of the apparent obsolescence of continuous current, or 
rather, the prospect of that occurring in the near future, this 
may not be so important as it otherwise would be. 

One singular property of the Nernst lamp is not alluded to 
by Mr. Swinburne ; perhaps he did not observe it, although it 
is probable that he did. Its candle-power is enough to 
deceive the very elect. Persons looking at it and at its apparent 
illuminating power upon the walls of a room, &., made the 
wildest and most extravagant guesses at the photometer read- 
I know that, although I had had considerable experi- 
ence with the photometer, both in gas and incandescent work, 


Кто. `0, 


‚ Fol 


I guessed 15 c.p. when the lamp was giving three.: I heard 
one gentleman of more experience than myself guess 82 when 


the photometer reading was five, and another thought it was 


eight when the reading was only three-fourths of one. Why 
this is sol cannot pretend to say. | l 

I must dissent. from Mr. Swinburne in thinking that thera 
is no difference between luminescence and incandescence. It 
seems to me that this would mean that the same temperature 
would produce the same effect on all substances whatsoever. 
This is manifestly untrue at those temperatures which we 
can study. Hydrogen gas, for instance, takes a temperature 
almost inconceivable, and one certainly not attained by 
human means, to become luminescent ; and white-hot iron is 
both incandescent and luminescent at what are to experi- 
menters quite moderate temperatures. | 

Perhaps some of your other readers will be able to report 
on the Nernst lamp. It is never safe to say that any inven- 
tion—so new and radical as that of Prof. Nernst cannot be 
developed. I remember very well the ridicule with which 
Mr. Edison was met when he announced his plans for the 
use of the constant-potential systems now rapidly driving out 
everything else, and perhaps Prof. Nernst’s lamp may become 
the incandescent lamp of the future; but I should judge that 
we need something better than spirit lamps and matches for 
an igniter, and something less than 500 volts pressure, before 
it will become commercial. TOP | 

Is not Mr. Swinburne quite too pessimistic about the con- 
dition of the incandescent lamp in the old country ? In the 
States we have developed quite a little in the last 15 years; 
we have not only cut the price into many minute fragments 
of what it used to be, but we make lamps which have enor- 
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mously longer life and better performance; so much so that 
the idea of replacing a part of alamp is to the average station 
man quite preposterous—it is cheaper in every way to replace 
the whole lamp than to handle it. We have been led to infer 
that substantially the same progress had been made in Europe, 
but from Mr. Swinburne's article this seems to be a mistake. 
— Yours, &c., T. J. JOHNSTON. 
Schenectady, N.Y., March 21, 1899. 


ue is made to this letter in our editorial columns. 
— HD, J 


` THE WEHNELT INTERRUPTER. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Among the many letters you have published with | 


reference to the new Wehnelt interrupter, little or no mention 
has been made of à form which has been found of great utility, 
here, 1. e., the multipolar interrupter, in which there are a number 
of fine platinum wire anodes with a common lead cathode. 
The dimensions of the one, which has been working with great 
success for the last three weeks here, are as follows :-—The 
cathode was formed by the box itself, as first used, I believe, 


by Mr. Swinton, and was Sin. long by 3in. wide by 6ш. deep, is invaluable as a guide to the nature of a discharge, and 


with such a tube of low resistance giving strie, the discharge 
is oscillatory on closed circuit, but with an air spark of 


being made of lead. The anodes, six in number, were made 
of 18mil platinum wire, fused into glass tubes, and projected 
about „pth of an inch from the ends of the tubes. As, how- 
ever, considerable difficulty was caused by the breaking of the 
glass, it was found that the best plan was to fit an ebonite 
plug into the end of the tube into which the wire was tightly 
jammed; the whole tube was then filled up with soft wax. 
These have only been in use for a little over a week, so that 
they have not yet received a very severe test. Mercury has 
been discarded from the very first for making the connection 
of the platinum anode with the battery, the platinum wire 
being silver-soldered on to а copper wire connected to a 
terminal on the base of the instrument. 

Using this form of interrupter with a 10in. Apps coil, it was 
possible to so regulate the current that the coil could be used 
to illuminate the most delicate helium or argon tube, or to 
give the now well known flaming arc 6in. or 7in. long. 

The great difficulty is the rapidity with which the inter- 
1upter ''fatigues." This has been found to be almost entirely 
due to heating, since, after ten minutes run at full power, the 
acid got quite hot and the instrument refused to work. A 
new one, with a larger reservoir for acid, is now being made 


а variable resistance in series with the above described inter- 
rupter, it was possible to get a very large range of current 
through the primary of the induction coil. Using the instru- 
ment on a 50-volt circuit the actual range was from less than 
1 up to 25 amperes. It need hardly be stated that the great 


that a small current could be sent through the primary of 


the coil at a high frequency, while, by simply increasing the | 
resistance in series, the frequency diminished with the R. M. S. 


Jurrent. 


In confirmation of the theory of resonance given by Prof. 


S. P. Thompson, in your issue of the 16th inst., it has been 
noticed that with a considerable resistance in series with the 
instrument, it was possible to stop the intermittent discharge 
by increasing the number of anodes, . e., by increasing the 
capacity, and very slightly diminishing the resistance of the 
circuit, exactly as can be done with a Leyden jar discharge. 
When there was no resistance in series this could not be done, 
since the resistance was diminished approximately in the same 
ratio as the capacity was increased (by increasing the number 
of anodes); again, in accord with the theory of the Leyden 
jar dis harge. 

With one of the original instruments made in the labora- 
tory with a single anode of thick (about „in. diameter) 
platinum wire used in connection with an 18in. coil and a 
suitable X-ray tube, illumination of almost dazzling bril- 
liancy was obtained on the fluorescent screen, while the 
tissues of the body showed almost as clearly as when a 16 
plate Wimshurst machine was used to excite the tube, and 
with the same steadiness in the glow. 


research purposes.— Yours, &., 
advantage of the multipolar instrument, as a regulator, was | 
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With this interrupter a photograph of the characteristic 
quartet of the blue (4,800) cadmium line under the influence 


of a magnetic field (viewed agross the lines of force) was 


obtained with an exposure of only three minutes. 
Trusting that I have not trespassed too much on your 
space.—Yours, &o., E E. W. MARCBANT. 
Blythswood Laboratory, Renfrew, N.B., March 28, 1899. 


TO THE EDITOR OF THE ELECTRICIAN. 


бв: This valuable device appears to possess, in addition 
to its power of making а continuous-current oscillatory or 
intermittent, the in many cases even more useful property 
of converting an alternating current into one which is 
unidirectional. 

An ordinary coil supplied from mains at a frequency of 
either 50 or 100 alternations per second gives only the 
short hot flaming arc, but with the Wehnelt interrupter in 


primary circuit it can be made to give either this kind of 


discharge, or the long, crackling, multiple sparks so very 
characteristic of continuous-current working with a good 
contact-breaker. | 

A vacuum tube of suitable length and degree of exhaustion 


suitable length, it can be made more and more unidirectional, 


until with exact adjustment it becomes apparently entirely 
80. 


The length of air-spark required depends on circum- 
stances, such as the resistance and form of tube. 

An X-ray tube works excellently, and the arrangement 
promises to be a great boon to workers who have only access 


to alternating-current mains.—Yours, &c., 


Leicester, March 18, 1899. E. E. Brooxs. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In my communication which appeared in The 
Electrician of March 24, p. 766, occurs the passage :— 
** Without risk of burning the contacts, notably, as is the case 


when one terminal alone is constantly in circuit (by the 
‘magnetic make and break)." 
somewhat obscure here: and the passage might have been :— 


The word terminal” may be 


1 Without risk of burning the contacts, notably as is the case 


when one and the same pair of metallic interfaces is always 


concerned in breaking contact." 
in which itis hoped this difficulty will be overcome. By using | 


One object of the idea suggested was manifestly that one of 


‘these metallic interfaces should be perpetually changed by 


mechanical means; which conduces to a cooling effect at the 


‘point of interruption of the current, besides allowing rate of 


interruption to be accurately measured and adjusted for 
S. ToLVER PRESTON. 
March 29, 1899. 


RO TATORT CONVERTERS. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sm: In the February issue of the Journal of the Institution 


-of Electrical Engineers Prof. Thompson replies to my contri- 
‘bution to the discussion on his Paper, and, as his reply 
constitutes the termination of the discussion—so far as the 
‘Institution is concerned—I should like to give the reply 


which I think his remarks on my contribution (see Journal, 
pp. 786-7) call for, through your columns. | 
In the first place, Prof. Thompson correctly supposes that 


J refer to single-phase, and not to two-phase converters, in the 


first part of my remarks. I am at а loss to understand how 
this mistake occurred. | 
I entirely repudiate Prof. Thompson’s charge that there is 


confusion between angular velocity and angular acceleration 


in my arguments. Prof. Thompson overlooks the fact that 
J was wishing to show the importance of the moment of 


inertia of the rotating part of the converter, and that for the 


purpose of my argument I show what would be the result if 


inertia were a negligible quantity (or zero), just as Prof, 


"Thompson hag treated resistance as a negligible quantity in 
his Paper. * | 
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It is quite clear that if a single-phase alternate-current 
armature were entirely without inertia it could not run as a 
motor. If started it would move through an angle correspond- 
ing to half a phase, and stop when the current reached the 
zero point; in other words, “the angular velocity of the 
armature would vary between zero and a maximum. 

On the other hand, if we suppose a converter entirely with- 
out inertia, and suppose it driven from the continuous side, 
and delivering an alternate current, the energy intake would 
correspond through any infinitesimal period with the energy 
output plus the losses, and the driving current would undulate 
—in the case of single phase— substantially in the manner 
Shown in my diagrams (pp. 780 and 781). 

I do not dispute the utility of Prof. Thompson's mode of 
determining the current distribution, i.e., by superimposition, 
but I show that its results are not accurate, and that the truth 
lies between the results obtained in this way and those 
obtained when the result of conceiving moment of inertia 
negligibly small is taken into consideration. — Yours, &c., 


Nuremberg, March 26, 1899. W. B. Sayers. 


AMERICAN NOTES. 
New Үовк, March 17. 


Electric Traction.— The great event in electrical affairs is 
the decision of the Manhattan Railway Company to equip the 
Manhattan elevated roads of thiscity for electric power. Con- 
nected with this are repeated rumours of the consolidation of 
the Metropolitan and Third Avenue street railway surface 
Systems. Another item of importance going the rounds is 
that all the Brooklyn surface trolley roads and the complex 
elevated system are to be consolidated. Consolidation is in 
the air. The rush of capital into combinations in the various 
industries since Jan. 1 was computed this week to be not far 
from one thousand million dollars. 
stock of $25,000,000 has secured control of a large system of 
electric roads in the territory within a radius of 80 miles of 
Niagara Falls. A dozen valuable properties lose their indi- 
viduality. The Philadelphia United Gas Improvement Co., 
capital $20,000,000, has secured control of a number of electric 
lighting plants in Northern New Jersey. A company with a 
capital of $4,000,000 is negotiating for the purchase of the 
street railways in six prosperous manufacturing towns in 
Eastern Massachusetts. 


. Telephony.—Independent telephone companies have been 
springing up fast, and the growth of these concerns has now 
reached а point where central organisation is possible. The 
Massachusetts Telephone and Telegraph Co. are taking steps 
to build lines throughout the New England States and to 
New York and Philadelphia, where they expect to do a big 
business. The Bell Co. is threatening to obstruct. The 
movement has already assumed quite formidable proportions 
in Michigan, where there are 26,000 independent telephones. 
The long-distance toll lines are of copper throughout. There 
is growing opposition to the high cost of the telephone service. 
A Bill is before the New York legislature to restrict charges. 
Three State officers are to act as arbitrators for the considera- 
tion of complaints. 


Aluminium.—An aluminium line is about to be used in 
California to carry electrical power 80 miles. 


Gee ED 


Electric Rock Drill.— The first electric rock drill used in 
Australia has been installed by Messrs. Siemens Bros. at the 
Labrador Tin Mine, East Coast, Tasmania, and up to the 
present, according to the Australian Mining Standard, has 
given every satisfaction. The drill, which takes 1 н.р. to 
work it, is driven off a Siemens dynamo having an output of 
30 amperes at 110 volts. This dynamo, which is also used 
for lighting the mine in question, is driven by a small Pelton 
wheel. The drill itself is a purely mechanical drill, operated by 
means of an ordinary small continuous-current electric motor. 


A syndicate with a capital | 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New Catalogus, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offccs, I, 2 and 3, Salisbury-court, Fleet- 


street, London 
NOW READY. 


“ LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of a set of 40 13 and Advanced Exercises for 
use in Electrical Engineering classes. ese have been 
Dr. J. A. Piening, and will be found ee service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 8s. 6d. per 

net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price бв. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in 
cloth сезе, price 12s. 6d. net. Strong portfolios can be had, price 18, each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming’s “ Electrical 
Laboratory Notes and Forms.” These cheaper Forms have repared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Е 
which differ only from the higher-priced set in being printed on smaller an 


cheaper paper and with less spaoe for tabulated records, are issued a$ half 


the price o the original set, 


"ELsOTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph ineer, 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 

6 THE STUDENTS’ GUIDB TO SUBMARINB CABLE TasTING.”—A new work 
by Messrs. H. K. O. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 8d. This work is intended to serve as a 

tors alread 


guide to o in the tel ph service, and to those who desire 
to enter that service, eat cable companies now insist that their 
operators and probationers s certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 


"SUgBMABINR OABLE-LAYING AND RuPAIRING."—By Н. D. Wilkinsor, 
M. I. E. E., &o., fully illustrated; price 12s. 6d. | 

*PnaAOTIOAL Nores FOR ELBOTRIOAL Stupanrs.”—By Messrs. A. E. 
Kennelly and Н. D. Wilkinson, Price бв. 6d., post free. 


 Ктлютво-Онкивтвт,”—Ву Dr. @. Gore. Third Edition. Price 9s, 
post free. 

"RErLeorRIO0 Motive Powsr,” by Albion T. Snell, contains the 
latest information respecting the application of electric en to minin 
and general power transmission purposes, in which the author has 
much experience. Price 108. 6d., post free; abroad, lis. New edition 
ready May 1, 1899. 

% WIRELESS TELEGRAPHY: SIGNALLING ACROSS BPACB WITHOUT WIR!s 
BY ELaorgio WavzS."—By Dr. О. with many original illust;a- 
tions. Enlarged Edition, 2s. 6d. net, 2s. 9d. post free. 

t ELECTROMAGNETIC THEORY.”—By Oliver Heaviside 
Vol. 11. ready May 1, 1899. 

«Тнв INCANDESCENT LAMP AND ITS MANUFAOTURE.”—This book, written 
by Mr. Gilbert 8. Ram, is now ready. Price 7s. 6d. ; abroad, 8e. 

Тип SrRAM ENGINB INDICATOR AND INDICATOR DiladgA NMB. Edited 
and enlarged by W. Worby Beaumont. Price 8s. 6d., post free. | 

Тип Авт or ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s, 6d., post free. 


“Tuan MANUFACTURE OP ELEOTRIO LIGHT Carsons.”— A Practical 
Guide to the establishment of a Oarbon Manufactory. Fully illustrated, 


Vol. I., 12s. 6d. 


' prioe 1s. 6d. ; post free, 1s. 9d. К 


“Тип BIBLIOGRAPHY OF X-Ray LITERATURB AND RESEAROH, 1696-97. 
A valuable, up-to-date sown gi is Being an attempt to classify tle 
data relating to X-Ray work. This work contains a quantity of genera. 
as well as special information bearing upon the whole subject of electrica 
discharge research. Price 5s., post free; abroad, 58. 8d. 

'LogALISATION OF Faur.TS IN ELzorBi0 мант Mains.”—By F. C. 
Raphael. Price 5s., post free; abroad, 5s. 6d. Prospectus on applicatior . 

% ELEOTRICAL ENGINEERING FORMULA,” а pocket-book, by Messrs. W 
Geipel and Н. M. Kilgour ; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. A 
fine paper edition with wide margins for notes can also be supplied. 
Price .$ post free, 138. ; abroad, 18s. 6d. New Edition in the presr. 

„Tm ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prcf. J. А. 
Fleming, M.A., D. So., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 128. 6d. post free, is also ready. 

'*ErzorRIO LAMPS AND ELxzoTRIO LIGHTING,” by Prof. J. A. Fleming, 
M.A., D. So., F.R.S., is handsomely bound, and of original illustra- 
tions, designs, initials, &o. Price 7s. 6d., post free. 

‘THB ELEOTBICIAN" PRrMERS,—In Two Volumes. Vol. I., Theory. 
Vol. II., Practice. Price, stout paper cover, 2s. 2d. each, post free ; cloth, 
9s. 9d. Single Primers, 8d. each, post free. 

“Тнв POTENTIOMETER AND ITs ÁDJUNOTS": A Universal S of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Price 6s. 
post free; abroad, бв. 6d. Digest post free. | 

% DRUM АВМАТОВЕВ AND COMMUTATOBS," by Mr. F. Marten Weymouth 
also ready. Price 78. 6d. ; abroad, 88. Prospectus on application. 
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„Morrvn POWER AND GumARING Fos ELSOTRICOAL MACHINERY. '—By 
E. Tremlett Carter, O. E., M.I.E.E. Prioe 12s, 6d., post free; abroad 
18s. 6d. Prospectus post free. 

% ARMATURE WINDINGS OF ELzorRIO0 MAOHINES.”—By H. F. Parshall 
aod H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his oapacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 870 pages, 140 full-page 
illustrations and 65 full-page tables, 80s., post free. 

IN THE PRESS. 

% Tun ELEOTBIO Aro.”—By Mrs. Ayrton. 

“Тип MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PUBPOSES."— 
By Francis Jehl. 

% ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. 
May 1, 1899 

5 BATTERIES, THEIR DESIGN AND MANUFACTURE.”— By E. J. 

e. 

‘‘ PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usz."— Ву W. R 

per. 

% PRACTICAL TELEPHONY.”—By Dane Sinclair and Е. C. Raphael. 

THE ELECTRICIAN’ WIREMAN'8 POCKET-BOOK.”—By Е. C. Raphael. 


Vol. ІІ. ready 


“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.—The ** Big Blue Book" for 1899 is Now READY. 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &c., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume contains, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways, finally corrected to Feb. 9, 1899. The 
price of the Directory and Handbook remains the same—10a., post 
free 10s. 9d.; abroad, post free, 12s. (United States 133. 6d.). 


TENDERS INVITED. 


As advertised elsewhere, the Epsom District Council invite tenders 
for the supply and erection of: (a) Lancashire boilers and fittinga, 
economiser, feed pumps, &c.; (b) pipework, &o., in engine and 
boiler house ; (c) steam dynamos and motor boosters; (d) storage 
batteries; (e) main switchboard and connections; (f) overhead 
travelling crane; (g) underground mains and conduits; (h) arc 
lamps and posta; (i) street glow lamps and accessories ; and (k) 
station lighting. Specifications, &c., may be obtained from the 
consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen-street- 
place, London, E.C., on and after the 10ch inst. Tenders to the 
clork (Mr. E. G. Wilson), High-street, Epsom, by noon of May 8. 

The Hamps ead (London) Vestry invite tenders for the supply of 
two 500-kilowatt steam alternators, five Ferranti or similar type 
switchboard panels, boilers, feed-water heaters, feed pumps, a 
40-kilowatt exciter, water softening plant, air pump and condenser, 
economiser, overhead travelling crane, &c. Further particulars are 
set out in an advertisement, and specifications, &., may be obtained 
at the office of the clerk (Mr. Arthue P. Johnson), Vestry Hall, 
Hampstead, N.W., where tenders must be lodged by noon of May 18. 


The Electric Light committee of the county borough of Belfast 
invite tenders for the supply and erection of mechanical stokers, 
cconomisers, pipe work and condensing plant. Specifications, &c., 
may be obtained from the city electrical engineer (Mr. Victor A, H. 
M'Cowen). Further particulars are given in an advertisement, and 
tenders must be sent ia to the town clerk (Sir Samuel Black) by 
noon of Thursday, April 20. 

As advertised elsewhere, the West Ham Council invite tenders 
for two 1,500 1H P. engines, two 800 kilowatt alternators and 
exciters, or two steam alternators and exciters. Specifications, 
&c., may be obtained at the borough electrical engineer’s office, 
Abbey Milis, West Ham, on and after the 3lst inst. Tenders 
must be sent to the town clerk (Mr. Fred. E. Hilleary) by 4 p.m. 
of Tuesday, April 25. 

The Gas and E'ectricity committee of the Stockport Corporation 
require tenders for the supply and erection of a storage battery of 


750 ampere hours’ capacity. Specifications may be obtained from 


the engineer (Mr. S. Meunier), gas and electricity works, and 


tenders (addressed to the chairman) must be delivered by 19th inst. 


See advertisement. 


The Town Council of Reigate, Surrey, require tenders for (1) two 
watertube boilers, economiser, brickwork, and flues, (2) steam 
exhaust and other pipes, steam pumps, &c., (3) two 100 kilowatt 
and one 20 kilowatt steam alternator, 8-ton overhead travelling 
crane, and sub-station equipment, (4) switchboard and instruments, 
(5) mains, Jamp-posts, lamps and fittings. Specifications, &c., can 
be obtained from Mr. F. Hastings Medhurst, consulting engineer 
to the Council, 13, Victoria-street, London, S.W., on and after 
April 10, and sealed tenders must be delivered to the town clerk 
(Mr. Clair J. Grece), 84, Station-road, Redhill, Surrey, not later 
than noon of Monday, May 1. An advertisement on another page 
gives further particulars, 


The Bradford Corporation invite tenders for the supply of a 
complete battery and switchbcard for their electricity supply 
station, Bolton-road. Tenders to town clerk (Mr. George McGuire), 
by April 12. 

The London County Council require tenders for the supply of 
engineers’ goods and electrical stores. Tenders to Spring Gardene, 
S.W., by 10 a.m. 24th inst. 

The South Shields Corporation require tenders fur steam and water 

ipes and valves and a 15-ton hand-power overhead travelling crane. 
enders to town clerk by 20th inst. 


The St. Helens Electricity and Tramways committee require 
tenders for constructing about six miles of tramways. Tenders to 
chairman by 19th inst. 


The Corporation of West Hartlepool invite offers from firms or 
companies for free wiring of premises in the district. Offers to 
the town clerk by April 15. 


The Bristol Electrical committee require tenders for high-tension 
switchboards, instruments, &c. Tenders by April 10, 


The Poplar (London) District Board of Works invite tenders 
for engine and pump room equipment and all electrical plant except 
battery ; boiler house equipment ; battery and battery stands ; aud 
public street lighting. Tenders to Mr. Potts by 10 a.m. April 25. 

The Tynemouth Corporation invite tenders for boilere, &o., 
economisers and fittings, ejector-condenser, circulating pumps, 
tanks and pipework and water cooler, pumps, feed pipes, &c., 
travelling crane, traction switchboard, lighting switchboard, 
accumulators, cables, and traction steam dynamo. Tenders to the 
town clerk by noon of April 15. 


The Great Northern Railway Co. (Ireland) invite tenders for 
cables for feeders, returns, potential lines, &c., 6 motor and 
6 trailer cars, overhead construction, and battery and booster. 
Tenders to secretary by April 20. | 

The Guardians of the Poor of Rochdale Union require tenders 
for a complete electric light installation at the workhouse buildings 
and cottage homes. Tenders to Mr. R. A. Leach, clerk, Union 
Offices, Townhead, Rochdale, by April 12. | | 


The Peterborough sod eet peal invite tenders for the supply and 
erection of Lancashire boilers and economiser ; steam dynamos, 
balancers and boosters ; secondary battery and accessories ; switch- 
board and instruments ; piping, tank, condensers and pumps; and 
insulated cables. Tenders to town clerk by April 20. 

The Hull School Board invite estimates for the installation of 
the electric light at the central higher-grade school and school of 
science. Tenders to clerk by 25th inst. 

The Edinburgh Corporation invite tenders for installing the 
electric light at the City Chambers (extension buildings) Tenders 
to town clerk by April 10. i 


TENDERS RECEIVED AND ACOEPTED. 


The Aberdeen Corporation have accepted the tender of Messrs. 
John M‘Adam and Sons to construct the permanent way in con- 
nection with the electrical equipment of the George-street and 
Woodside tramways route, at £19,000. For the other sections of 
the contract, including overhead line construction, feeder, pilot, 
and test cables, tramway cars and accessories, and switchboard, 
instruments, &c , the final selection of tenders will be made by a 
sub-committee from the following firms :—R. W. Blackwell and Co., 
the British Thomson-Houston Co.; Macartney, McElroy and 
Cv., and the Westinghouse Co. The whole undertaking is 
estimated to cost £35,000, and it is anticipated that the electric 
cars will be in operation about the end of August. 


The Shoreditch (London) Vestry have accepted the following 
tenders for the supply of stores for the lighting department duriny 
the year :— 

Crompton and Co., carbons. 

Edison and Swan Company, incandescent lamps and arc globes. 
Williamson and Joseph, switches, ceiling ro:es, and cut-outs, 
General Electric Co., rubber tapes. 

Johnson and Phillips, fuse and lead wires. 

Pryke and Palmer, ironmongery and tools. 

T. Tilley and Sons, street lamps and cradles. 

G. Braulik, shades, flexible wires, and insulating materials. 


. The Shoreditch (London) Vestry have received the following 
tenders for the construction and erection of a new battery switch 


panel :— 

Nalder Bros. and Thompson Veritys Limited ......... .. £240 0 
(accepted) .................. £197 10 | General Electric Co ......... 225 0 

Electric Construction Co. 295 0 | Crompton and Co 185 0 


The Glasgow Tramways committee recommend the acceptance of 
the following tenders for the conversion to electric lines of various 
tramway routes: Whiteinch to Anderston Cross, A. Stark and Sons 
£25,739; Langside to Overnewton, A. and J. Faill, £32,610; 
Anderston Cross to Bridgeton Cross and Bridgeton Cross to London- 
road terminus, Macartney, McElroy and Co., £20,754; Bridgeton 
Cross to Па сак квл terminus, Pollokshaws and Pollokshields 
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to Eglinton Toll, and Braehead- street, Rutherglen-road, to Crown- 
street, D. Murray, £22,973. 


The South Shields Corporation have accepted the tender of 
1 oral = de Ferranti (Limited) for switchboard extensions, 
at £1,047. 2s. 


The Victorian Postmaster-General recently accepted the tender 
of the W. T. Henley’s Telegraph Works Co. for the supply of 10 
miles of aérial telephone cable at £2,210. 


APPOINTMENTS VACANT AND FILLED. 

The Gas committee of the Keighley Corporation require an elec- 
trical engineer to prepare specifications, &c., of an electric lighting 
scheme. Further particulars are given in an advertisement, aud 
applications (addressed to the chairman of the committee) must be 
sent to the town clerk (Mr. George Burr) by May 1. 


The Hull Eleotric Lighting committee require two junior assist- 
ants. Applications to city electrical engineer (Mr. А. 5. Barnard), 
Electric Light Station, Dagger-lane, Hull, by April 20. See advt. 


A fitter is required for the District Asylum, Millingar, with a 


sufficient knowledge of electrical engineering to enable him to take 


charge of and keep in repair an installation of 400 incandescents 
and 13 arc lamps. Applications to the resident electrical superin- 
tendent. See advertisement. 


Mr. Alec Scott has been appointed electrician-in-charge at the 
Folkestone Electricity Co.'s works. 


Mr. George E. Gittins has been appointed assistant in the 


Physics department of the Blackburn Municipal Technical School. 
Salary £110 per annum. 


Mr. S, E. Bastow, of Hull, has been appointed clerk of works at 
Barnsley. | 


Mr. C. E. Squire has resigned his position as superintendent of 
the public lighting department at Blackpool, and has entered the 
and American Lake Shipping and Casualties.” 


service of the British Insulated Wire Co. 
BUSINESS NOTICE. 


Messrs, Meirowsky and Co., mica merchants, have removed 
from 10, Glasshouse-street, W., to 52, Queen, Victoria-street, 
E.C., to which address all future communications should be made. 
Telegrams ‘‘ Meirowsky London." Telephone 607 Bank. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


D. U. Paine, electrician, 84, Gloster-road, Brighton, has be 
adjudicated bankrupt. | 7 „Brighton, has been 


A receiving order has been made against J. E. Stott (trading as 
James E. Stott and Co.), electrician, 10, Wood- street, Byrom- 
arcade, Huddersfield. | 


Claims against Electricity (Limited) must be sent to the liqui- 
dator, Mr. P. W. Davis, 614, Fore-street, London, E.C., by May 2. 


It has been decided to wind up voluntarily the Electric Lighting 
Extension Syndicate (Limited), to approve an agreement with the 
Penny-in-the-Slot Electric Supply Syndicate (Limited), and to 
appoint Mr. C. O. Bastian liquidator. 

_ It has been decided to wind up the Faraday Electrical Engineer- 
ing Co. (Limited) voluntarily. Mr. Jas. C. Bowes, 203, West 
George-street, Glasgow, is liquidator. 


Electrical Trades’ Directory and Handbook, 1899—Correc- 
tion. —By a clerical error the name of Mr. Mervyn J. P. O'Gorman 
was included under the heading of ‘‘ Electric Tramway Contractors,” 
on p. 751 of the 1899 edition of this work. The entry should not 
have appeared under this heading, as the firm of O'Gorman and 
Cozens-Hardy practice exclusively as consulting engineers, and are 
not contractors or manufacturers of any kind of plant, apparatus 
or materials. | 


, Bale by Tender. —Pursuant to an order of the High Court there 
is for sale by tender the stock-in-trade, plant, furniture, fixtures, 
goodwill and British patents owned by the Elieson Lamina Accumu- 
lator Co. (Limited). Particulars will be found set out in an adver- 
tisement on another psge. It will be seen that tenders are to be 
sent in not later than Wednesday, April 12. 

King’s College (London).—The special evening course of lec- 
ee laboratory work on alternating currents commences on 

ay 1. 

Snowdrift Lubricants, &c.—A well-prepared catalogue of 
„Snowdrift lubricants and the special types of automatic and 
cther lubricators manufactured by Messrs, Snowdon, Sons & Co., 
Ltd., of Millwall London, E., is to hand. The catalogue also 
contains particulars of vulcanised india-rubber goods, asbestos 
packings, &c. ; beltings, boiler coverings, &c. ; and forms a useful 
trade guide. 

New Apparatus Catalogue.—Messrs. John J. Griffin and Sons, 
Ltd., of 20-26, Sardinia-street, London, W.C., forward a list of new 
apparatus for use in eleotrical, chemical, and general research work. 


Interior Conduit Wiring.— We have received from the Simplex 
Steel Conduit Co., Ltd., an admirably arranged and complete 
catalogue of the material used for their system of house-wiring. 
In the Simplex system special steel tubes are used, with a longi- 
tudinal seam which leaves sufficient springiness for the connection 
and corner pieces to be slid over the ends, a serviceable connection 
being thus made without screwing the ends cf the tube. The 
erection of the conduit ia thus extremely easy, and justifies the 
name Simplex.“ Connection pieces, benda, junction-boxes, &o., 
to meet every possible requirement are quoted for in the catalogue, 
and some new forms of these have recently been introduced. 
Among them we may mention the *'half-normal" bend (Fig. 1), 
and some practical outlet. boxes for pena and other fittings. 
Fig. 2 is an inspection sharp bend, which should prove very 


— — 
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practical in situations where sharp bends cannot be avoided. It is 
claimed that the cost of installations on this system will compare 
favourably with those in wood or other casing. 


Cassiers Magazine.—The contents of the April issue include 
“ Electric Power in S:eel Making,” Water Softening,” Modern 
Pumping Machinery for Mine Servio" “ America’s Export 
Trade,” '' Engineering in Africa and the Far East," ‘Industrial 
Imperialism,” **Horseless Carriages Four Hundred Years ago,” 


Exports of Electrical Apparatus and Material. —The followi 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including Weis n s and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) on March 29 and 
March 30, with the ports of destination :— 

Argentina—Buenes Ayres, £225 (including £190 telegraph material) ; 
Коғагіо, £9. Astralasva— Launceston, £186 ; Melbourne, £170 ; Otago, 
£7 ; Sydney, £102 ; Wellington, £234. Borneo—-Labuan, £42 (telegraph 
material). Brazil Rio Janeiro, £79. British Guiana — Demerara, £24. 
Ceylon Colombo, £284. Chili — Val parasio, £100. Egypt Alexandria, 
£64. Holland Amsterdam, £90. Hong-Kong, £1,020. India — Calcutta, 
£11; Madras, £10. Jtdy—Genoa, £285; Japan, Yokohama, £96. 
Russia—Reval, £24; St. Petersburg, £18) (including £125 telegraph 
material) Siam — Bangkok, £29. South Africa—Cape Town, £44; 
Chinde, £13; Delagoa Bay, £5; Durban, £19 (including £28 telegraph 
material. Uruguay—Monte Video, £70. Total (for two days) £5,452, 
against £7,428 for one week last year (March 30 to April 5). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Blackburn.—The new electric tramways are in great favour. 
Last week 44,000 more passengers were carried than in the cor- 
responding week of 1898, and the increased receipts amounted to 
nearly £450. 

Blackpool.—The receipts of the electric tramway department 
for the last financial year were £18,196, against £16,376 in 1898, 
£13,223 in 1897, and £9,869 in 1896. lt is proposed to give a 
24 minutes’ service on the promenade. 


Buenos Ayres.—The popularity of electric traction is strikingly 
shown by the results of the competition between the Belgrano 
Electric and the New Tramways Companies of this city. According 
to the Review of the River Plate both companies run through the 
same streets from Paseo de Julio to Recoleta, and while the cars 
of the former are generally crowded, those of the horse system are 
virtually empty. At night and in the morning the cars of the 
Electric Co. are always crowded, and the local train service to 
Palermo is, in consequence, suffering considerably. 


Canterbury.—An inquiry was held last week into the application 
of the Town Council to borrow £13,250 for electric lighting exten- 
sions. The consulting engineer (Mr. Robert Hammond) submitted 
technical details. He said that the amount already sanctioned for 
electric lighting was £23,000. No greater success had ever been 
achieved by any local body than by Canterbury, for at the recent 
formal opening the orders in hand were sufficient to exhaust the 
capacity of the whole plant. The number of applications was then 
172, of which 102 were connected up. The demand was increasing. 
There was no opposition. 


Crewe.—Before sanctioning the Council’s application for a loan 
for electric lighting purposes, the Local Government Board ask the 
probable revenue of the proposed supply works, and as to the 
suitability of the site. 
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Darlington.—The borough engineer has been authorised to obtain 


tenders for electric lighting plant. ; 


Derby.—The gas lamps are to be adapted for incandescent elec- 
tric lighting in those streets where electric light mains are leid. 
The work has been authorised on condition that the cost of con- 
version does not exceed £1 per lamp, and that the charge for electric 
lighting does not exceed the present cost of gas. 


· Bastbourne.— The Council have definitely accepted the offer of 
the Eastbourne Electric Light Co. for the sale of the company’s 
undertaking for £83,000. The transfer will take place at the end 
of the year. | s 

. Edinburgh.—On the question of oreating a special reserve fund 
for the electricity department, the Electric Light committee 
report that they cannot recommend the Council to depart from 
the statutory provisions of their provisional order at present, and 
recommend that no special or separate fund for renewals should 
be formed apart from the reserve fund already established which 
should be made up to its maximum. — 7 


Glasgow.—Mr. H. F. Parshall has been appointed consulting 
engineer to the Tramway department in connection with the con- 
version of their lines to the overhead trolley aystem of traction, at 
а remuneration of 23 per cent. on the capital outlay. . . 
^ The following estimate prepared by the general manager of the 
tramways (Mr. John Young) as to the conversion of six additional 
routes (Section II.) has been approved by the Tramways committee. 
The estimates include permanent way alterations and renewals, 
including bonding and ducts for feeders, and also overhead 


construction :— | 
Paisley-road and Parkhead route .............................. £35,000 
Paisley-road and Possilpark route . 11,00 
Pollokshields and Garecube Cross route 2,800 
Maryhill and Mount Florida route . 54,050 
Langside and Seamore-street route . 4,900 
Paisley-road and Oatlands route . 2,150 
£110,500 
Less cost of renewal of lines in ordinary course q 55, 
; £56,300 


The provision of depots at Kinning Park, Whitevale, and Mary- 
hill will entail an expenditure of £15,814.  . - 
Great Grimsby.—4A Local Government Board inquiry was held 
yesterday (Thursday) into the application of the Council to borrow 
money for electricity supply. The scheme provides for supply for 
lighting and power purposes. s 
‚ Hanley.—Sanction to borrow £5,000 for electric lighting exten- 
sions has been applied for. ME 
Hereford.—The Electric Lighting committee hope to be in & 
position to supply electric current by October. The committee 
reported the acceptance of tenders for the erection of the station 
buildings last week. ов. 
Hull.— Extensions of the mains, estimated to cost £1,323, were 


authorised by the Electric Lighting committee last week. The | 


chairman (Councillor Skinner) made a statement on the financial 


position of the de ent, and said that owing to the great and 


unexpected demand for current from districts that had not been |: 
contemplated, a sum of £5,339. 3s. 6d. in excess of the loan | 


sanctioned for new works had been expended in extending the 
mains in streets not included in the original scheme. To meet 
this over-expenditure, and in anticipation of requests to extend the 
mains to other districts, the question of borrowing another £10,000 
is being considered. The new works at Sculcoates-lane were 
opened during the year. The whole of the works were designed 
by and carried out under the sole superintendence of their electrical 
engineer (Mr. A. S. Barnard), and in recognition of the time, 


energy, and ability Mr. Barnard has devoted to the work, and of |. 


the v wr he had saved the committee, it has been decided to 
grant Mr. Barnard an honorarium of 100 guineas. | 
Kingston-on-Thames.—£15,000 is to be borrowed for electric 
lighting extensions. | | МЕ 
Kingstown (Dublin).—The Council are considering a proposal 
of the Municipal Industries Syndicate to take a transfer of their 
provisional order and to establish electricity works. СИ: 
Leigh.—Sanction to borrow £10,000 for electric lighting 
poses has been received by the council. | 
Llanrwst (N. Wales) —The electricity works of the Llanrwst 
Electricity Supply Co, were formally opened by Earl Carrington 
on Thursday evening last week. — "bc 
Motherwell.—The plans of the proposed electricity works have 
been approved by the Police Commissioners, and the consulting 
engineer (Prof. A. B. 
with the scheme. | | 
` Musselburgh.—An agreement has been entered into by the 
Town Council ‘with the Drake and Gorham Electric Power and 


pur 


W. Kennedy) has been instructed to proceed |: 
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Traction Oo. for the establishment of electricity supply works. 
The company undertake to supply current for private lighting at 
6d. per unit, and for public lighting at 4d. The Council reserve 
the right of purchase. | | 


Newington (London).—The following charges for current has 
been decided upon :—6d. per unit for first hour, 4d. second hour, 
3d. after. For power a uniform rate of 24 per unit will be charged. 


Oldham —The Electric Light committee are recommended by 
their consulting engineer (Prof. A. В. W. Kennedy) to complete 
the work of doubling the pressure of supply and to carry out certain 
other alterations and extensions, at an estimated cost of £20,000. 


Port Adelaide (South Australia).—The electricity supply 
works of the South Australian Electrio Light and Motive Power 
Co. were formally opened on Feb. 1. The works have been ereoted 
to the plans and specification of Mr. W. W. Crawford, the com- 
pany 4 consulting engineer and the Australian representative of 

essrs. Johnson and Phillips. The generating plant consists of 
five 440-volt continuous-current Johnson and Phillips dynamos 
and five compound condensing high-speed engines. The feed pumps 
are of the Worthington type. The cables and arc lamps have also 
been 92 9 00 by Messrs. Johnson and Phillips, 
mulators by the D.P. Battery Co. 


St. Pancras.—Forty-nine additional arc lamps are to be erected, 
at an estimated cost of £3,583. Tenders are to be invited for two 
750 H.P. steam dynamos, and two boilers, for the Regent's Park 
station. The cost of these additions is estimated at £19,000. 


St. Saviour's, Southwark (London). — The Board of Works have 
resolved that if the City of London Electric Lighting Co. do not, 
within one month, commence to erect workmen’s dwellings for the 
people dehoused several years ago, when the company’s works were 
being built at Bankside, legal proceedings will m commenced to 
compel the company to carry out their agreement. 


Shoreditch (London).—The Vestry have deolined to adopt the 
recommendation of the Lighting committee to enter into a special 
contract for the supply of current for power purposes to Messrs. 
Wertheimer, Lea and Co. for 21 years. It was considered impolitic 
to make an agreement for so long a period, and the terms proposed 
were deemed too favourable to the company. The proposal was to 
supply current for lighting at 3d. per unit for an annual consump- 
tion of 50,000 units, and for power purposes at lid. per unit for 
100,000 units per annum, 14d. per unit for 75,000, and 2d. per unit 
for under 75,000 units yearly. 


- Sierra Leone.—Telegraphic eommunication between Freetown 
and Waterloo was available for the first time on April 4. 


South Shields.—The Electric Lighting committee have reduced 
the charge for electric current from 3d. to 2d. per unit after 
the first hour’s maximum demand at 7d. The Corporation's elec- 
itricity undertaking has made rapid progress, and, in view of the 
recent increase in the price of gas, the reduction in the charge for. 
‘energy announced will lead to increased: popularity for the elec- 
‘tricity department. 25 
The committee have approved the scheme for further extension 
‘of the electricity supply undertaking, at a total estimated cost of, 
£21,150, sanction for the borrowing of which sum is to be applied for. 


Stock Exchange Call Board — The Financial News states that 
an electric call board has been erected in the London Stock 
Exchange, upon which are placed a number of figures in black on 
a white ground-glass background. These groups of figures indicate 
members’ numbers, and on a member being inquired for, or called 
up, a loud electric alarm is sounded, and the number is illuminated 
by an incandescent electric lamp. According to the same authority 
‘the new board is the source of considerable speculation—of the 
‘betting order. 


Sunderland.—The Corporation have come to an arrangement 
with the local tramways company to take over the tramways from, 
Jan. 1 next. The purchase price is £34,000. The Corporation are 
at present seeking powers to introduce electric traction. 


The Government and the Telephone.—The Parliamentary: 
committee of the Liverpool Corporation have decided to co-operate 
with Chambers of Commerce and other public bodies in opposing 
the Government Telephone Bill on the ground that undue advan- 
tages are offered to London subscribers compared with those 
available in provincial centres, metropolitan subscribers benefiting 
exclusively from the Imperial funds, and in the abolition of the 
10 per cent. royalty. The committee hold that the powers 
‘granted under the Bill to municipal authorities to establish tele- 
phone systems will result in complications, and that a central 
authority to work the whole telephone system of the country . 
should be established. i | | б 
А deputation, representing Glasgow, Aberdeen and Paisley, met 
Mr. Hanbury, M.P. (who will have charge of. the Government's . 
measure), at Preston on Wednesday, to discuss with him the ques- 
tion of telephonic municipalisation. Application was made by. 


and the accu. 


? 
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representatives of the Press for admission to the meeting, but Mr. 


Hanbury did not see his way to accede to the request. He stated 
that he thought it would be wholly inadvisable to have the proceed- 
ings reported in the newspapers, his interview with the deputation 
being entirely confidential. His chief object in meeting the depu- 
tation was to discuss the details of the Treasury minute (which 
yet to be submitted to the House of Commons) relative to the pro- 
d measure, To give the National Telephone Co. the benefit 
of the publicity of these details at this stage, he remarked, would 
be to upset the coach altogether. Edinburgh, having resolved 
not to apply for a municipal telephone licence, sent no delegate. 
It is understood that Mr. Hanbury indicated to the deputation that 
the proposed restriction of only granting licences to municipalities 
with populations of over 50,000 would be struck out, and that there 
is every reasonable prospect of an amicable settlement between the 
State Department which Mr. Hanbury represents and the munici- 
palities interested regarding the question of wayleaves and the 
saf ing of the rights and interests of municipalities at the 
end of 1911. 


Trade of France.—In his report on the trade and commerce of 
France for the year 1898 Mr. H. Austin Lee, commercial attaché 
at the Paris Embassy, refers to the continued activity in the demand 
for electrical plant and apparatus. Exported dynamo electric 
machinery shows an increase of £8,000 over 1897 (from £48,000 to 


£56,000), and imports an increase from £132,000 in 1896 to £148,000 | 


in 1898. The exportation of automobile vehicles amoun ted in 1898 
to £68,000, a marked increase over the preceding year. 


Tramway Extensions in London —The London County Oouncil 
propose to construct the following tramways in the northern, 
north-western and west central districts of London :— 

1. From Theobalds-road, through Russell-square, Woburn-place, Tavis- 
tock-square, and Seymour-street, to Crowndale-road. 

2. Crowndale-road from High-street, Camden Town to Pancras-road. 

3. Along Euston-road from King’s Cross to Marylebone. 

4. Along Albany-street and Park-street. 

Б. Along Gower-street and George-atreet to High-street. 

6. Along York-road from King’s Cross to Camden-road and through 
Leighton-road. 

7. Continuation from Hampstead.road in Tottenham Court-road to 
Grafton-street. | 

8. Continuation in Priace of Wales-road to Haverstock Hill. 


Vienna.—Under a recent charter the Municipal Council is 
authorised to transfer its rights and privileges for tramway oon- 
struction on specific conditions, and an agreement has been entered 
into with Siemens and Halske Aktien Gesellschaft, of Berlin, who 
are to form an Austrian company to take over the concession till 
1925, when the entire system of electric tramways will pass into the 
hands of the town without payment, the Council reserving the right 
of taking it over at a valuation, either in 1914 or 1920. The 
existing tramways are to be transformed into electric lines, and the 
company will also undertake to construct, within four years, an 
extensive network of lines, which, together with the present tram- 
ways, will extend over about 300 kilometres, or nearly 200 miles. 
Overhead wires are to be allowed, except in the Ringatrasse. The 
network of electric tramways to be constructed will connect the 
outlying districts with each other and with the railway termini, 
and, when completed, will greatly increase the facilities for 
locomotion in Vienna. 


Whitechapel (London).—A loan of £78,500 is to be borrowed 
from the London County Council for joint electric lighting and refuse 
destructor works. Mr. Arthur Wright intimated to the Board of 
Works last week that the work of laying electrico light mains would 
be commenced forthwith. The question of the appointment of 
Mr, W. C. P. Tapper (Mr. Wright's assistant) as resident olectrical 
engineer has been left in the hands of the Electric Lighting com- 
mittee. 


Wigan.— Now that the Council are definitely committed to an 
electric lighting project, attention is directed to the advisability of 
acquiriog the local tramways and introducing electric traction. At 
the meeting of the Council, on Wednesday, the Tramways committee 


were authorised to open negotiations with the Tramways Company, 


Willesden (London).—The Councils electrical engineer (Mr. 
E. T. Ruthven Murray) has been instructed to report upon the 
advisability of constructing eleotric tramways in the district. 


Workhouse Lighting.—The Eccleshall Guardians will shortly 
hold a special meeting to consider Mr. H. W. Ravenshaw’s electric 
lighting scheme. 

The Barton (Lancs.) Guardians propose to borrow £3,355 for 
the electric lighting of their new workhouse and infirmary. 

The Pontefract ( Yorks.) Guardians have adopted the recommen- 
dation to light the workhouse buildings electrically. 


Zomba (Central Africa).—<An electric lighting scheme has been 
decided upon for this town, which is the headquarters of the British 


South Africa Co. in Northern Rhodesia. Only 150 16 c.p. lamps 


will be required for street lighting at the outset. 


PATENT RECORD. 


— — 


Ine following list of Applications for Patents and Specifications published 
has been compiled for thts journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs and Trade Marks may 
be obtained, 

APPLICATIONS FOR PATENTS. 


Nors.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete {боа The names within 
parentheses are those of communicators of inventions. When complete speci- 
Aoat ion accompanies application an asterisk is affixed. 

February 16, 1899. 
11,1584. H. Н. LxIH. London. Improvements in electrical couplings for 
railway cars (F. J. Sprague, United States). [Date claimed under 
Patents Rule 19, May 16, 1898.]* 
11,158». Н. Н. етан. London. Improvements in pilots apparatus aud 
reversing mechanism for controlling electric motors (Е. J. 
Sprague, United States). [Date claimed under Patents Rule 19, 


May 16, 1898.]* 
February 13, 1899. 

J. J. Green. Halifax. Improvements in the construction of elec- 
tric conduits or cable carriers. 

A. Вволрвехт. Liverpool. Temporary cord connections for tele- 
phone switchboards, &c. 

C. А. LEE. London. New or improved apparatus for imparting 
a preliminary heating to refractory filaments of electric lamps. 

5,152. W. H. WitLATT. Hull. A means of operating hydraulic machinery 

by electricity. . . 

5,160. H. SurrHsoN and E. К. SHarps. Manchester. Improvements in 
and relating to electro-magnetic cut-outs and other like apparatus, 
specially applicable to electric arc lampe. 

а. Н. Cownicr. London. Charging stand and contact for storage 
batteries. (Date applied for under Patents, &c., Act, 1833, Sec. 
103, July 18, 1898, being date of application in United States.)* 

A. М. TAYLOR and С. H. GreenBank. London. Improvements 
in and connected with road vehicles driven by electric current 
from conductor. 

Е. Н. WrrHYcoMBE. London. Improvements in insulators.“ 


February 14, 1899. 

5,255. L. BELKNAP and A. SUNDH. London. Improvements in cables 

for carrying electric currents.“ © ; 

5,252. C. WiaHTMAN and A. Hopson. Bradford. Improvements in lining 
electric wood casings or conduits with steel or other metallic 
substances. 

5,259. M. КАплхо. London. А new or improved tilting device for the 

shades of electric incandescence lamps. 

5,516. К. B. Painton and W. Н. BarwBRIDGE. London. Improvements 

in or connected with electrically-propelled and/or controlled 


vebicles,* 
February 15, 1899. 

Е. G. Ping. London. Improvements in electric traction. 

С. H. MouxszY and J. Е. Warsa. Londen. Iwproved method of 
and means for correctly and automatically guiding the trolleys of 
the connecting arms of tables of electric trams, electric railways 
and the like. 

5,587. J. E. WiNsLow. London. Improvements in trolley apparatus for 

u-e in connection with electric traction.“ 

5,589. Н. Mour. London. Jointing conductors of the metal oxides to 

wires in incandescent electric lamps. 

3,391. 

3,392. 


5,157. 
5,141. 
5,151. 


5,182. 
5,187. 


5,189. 


3,339. 
3,374. 


J. Авонвотт. London. An improved connector for electric light 
and power circuits for theatrical and other purposes. 

POWELL-JONES AND Co. London. Improvements in automatic 
switches for starting and atopping electric motora. 


February 16, 1899. 


5,417. W. Н. WiLLATT and A. E. SEATON. Hull. A means of operating 
hydraulic or 7 machines and tools, and forcing water 
into boilers and other vessels by electricity. 

5,440. E. Dick. Manchester. Improvements in and connected with 
means for electrically lighting railway carriages. * 

5,469. y ENcAUSSE and L. Encaussz. London. Improved primary 

attery. | 
3, 477. R. Ducorxot. London. Safety contact interrupter for sus- 
i pended electric wires or cables, 


a | February 17, 1899. 

3,578. R. P. GRRLAND. London. Improvements in automatic electrically 
signalling the adjustment of dummy clocks. 

3,531. E. A. JAHNCKE. Improvements in or connected with electric 
batteries. 

5,570. W. О. Rooper London. Improvements in or connected with 
storage batteries. 

3,586. F. FABER. London. 
cells and the like.“ - 

8,591. L. M. Ericsson. London. Improvements in telephone switch 
apparatus.“ 

8,594. Н. Влаактт. London. Improvements in arc lamps. | 

5,597. A. J. Вооіт. London. Improvements in or relating to electric 
railway switching and signalling apparatus, (The Continental 
Hall Signal Co., Belgium.) 


An arrangement for collecting accumulator 


5,048. 


5,665. 


5,704. 


5,711. 


5,754. 


5,755. 


5,756. 
5,742. 


5,746. 


5,754. 


3,762. 


3,773. 
5,714. 
5,784. 


5,826. 
3,842. 


5,861. 
5,869. 


5,895. 


5,899. 
5,904. 
5,910. 
5,956. 
3,948. 


8,947. 


4,001. 


5,999 
4,007 


4,027. 
4,046. 


4,059. 


4,065. 


4,068. 
4,078. 


4,082. 
4,088. 


4,119 


4,121. 


i THE , 
ы 


February 18, 1899. 


A. J. О. CHALANDRE, L. J. B. Cotas and C. J. GERARD. London. 
Improvements in or relating to the electrolysis of salta in solu- 
tion and apparatus therefor. i 

О. Imray. London. Impro vements in electrie incandescence lamps. 
(W. Hernst, Germany.) . 


February 20, 1899. 


R. Rey, T. WiNSTANLEY and S. RiLEY. Manchester. 
ments in and appertaining to electric street tramways. 

О. Warp, Јох. Glasgow. Improvements in switch throwers. *° 

W. Вовснивв. London. Improved process for electric smelting 
or reducing.“ | | 

W. BóncHERS. London. Ар improved method of and apparatus 
for util'sing the waste gases and heat from electric. furnaces. * 

J. Skwirsky. London. Improvements in secondary batteries.“ 

A. C. Brown. London. A combined thermo-electric or electro- 
thermal lamp. 

W. J. Murray. London. An improved electric switch. 

Р. Е. W. Simon, Н. Н. Berry and С. RAYNER. London. 
improvement in electrical wall plugs.“ 

R. J. CROWLEY and А. C. Oakes. London. 
wireless telegraphy through water. 

W. J. Murray. London. An improved dynamometer for use in 
laying submarine cables. | | 

L. Н. Newron, R. R. Е. NEVILLE, S. P. Newron and E. Tew. 
London. Improvements in galvanometers and the like.“ 

Е. Н. BADGER and W. J. PLews. London. Improvements in 
electric safety appliances. 


| February 21, 1899. : 

К. J. WaLLIS-JONES and Н. W. CovuzmENs. London. А new or 
improved prccess for roasting or calcining mineral substances 
by electrical currente, especially adapted to the manufacture of 
Portland and like cements. | 
G. D. GRANGER. London. Improved electrically energised 
pendulum for use in clocks and for other like purpoees. a 

T. 5 London. Improvements in telegraph and telephone 
cables. ! ae, кыо 

К. D. Cranston and S. M. WiLLiAMs. London. Coin controlled 
and registering telephone apparatus.* 


February 22, 1899. 

ANOHOR ELECTRIC Co. and E. FRBUND. 
ments in electrical signalling apparatus. 

J. Е. Ріввсе. Oxford. The Oxford watch lamp,” an improve- 
ment in electric cycle lamps. FU d 

А. E. SLATER. Derby. e e e in telephone exchange 
switches for use in public central stations, large institutions, police 
service and the like. 

К. KENNEDY. Leeds. Improvements in starting alternating 
single-phase electromotors and in apparatus therefor. 

A. BODENHEIMER. London. Electric bell for velocipedes. 

J. Н. BETTELEY. London. Improved means for establishing con- 
nection between underground electric circuits and electromotors 
of vehicles. 

T. Cartes. London. Improvements in apparatus for applying 
electric currents of high frequency to telegraphy. ` 


February 23, 1899. 


E. М. Bray. Glasgow. Improvements in and relating to start- 
ing switches and resistanoes for electric motors. 

J. MILNES. Manchester. Improvements in electric traction for 
tramcars and the like. 

К. E. B. CRoMPTON and E. А. ЇЧ. Pochix. London. Improvements 
in electrically controlled switches. 

J. Н. HoLLYBR. Droitwich. Improvements in automatic electric 
warning eignals for railways and the like. 

V. A. FYNN. London. Improvements in or connected with 
electric motors and generators and other electric apparatus and 
instrumenta. 

T. D. FARRALL. London. 
lamps. 

Veritys (LiMITED) and L. J. STEBRLE. 
ments in electrical switches. 

S. S. Ввомнелр. London, А new and useful method of manu- 
facturing electric resistances. (W. C. Heraeus, Germany.)“ 

D. HoNEYwooD. London. A new or improved machine tool par- 
ticularly applicable for refacing or turning commutators of electri¢ 
generators and the like. | E 

T. H. SroxE. Oxford. Improvements in accumulators and 
cells portable and stationary. 


Improve- 


An 


Improvements in 


London. Improve- 


Improvements in incandescent electric 


Birmingham. Improve- 


storage 


W. Lynes. Birmingham. An improved lamp holder for incan- 
descent electric lamps. 
W. RUTHERFORD. Birmingham. Improvements in the mode and 


means for operating the 
vehicles for tramways.* 

W. Best. London. Improvements in miners’ safety lamps and 
in means for electrically igniting the same. 


polea or masts of electrical cars or 


4,122. W. Best. London. Improvements in or connected with induction 


4,123. 


4,124. 
4,137. 


coils especially applicable for use in mines. 


S. G. Brown. Bournemouth. Improvements in electric glow and 
arc lamps. | | 
Н. J. Dowsixo. London. An improvement in electric stoves. 


P. L. Schulpr. London. А new or improved galvanic bandage.* 
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4,158. 


4,190. 
4,210. 
4,224. 
4,231. 
4,232. 


4,244. 


4,276. 
4,283. 
4,512. 


4,513. 
4,318. 


4,327. 
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A. Wrors and G. Weissmann. London. Improvements in trans- 
formers for continuous electric currents. (Date applied for under 
Patents, &c., Act, 1883, Sec. 102, August 4, 1898, being date 
of application in France.) 8 | 

February 25, 1899. | 

К. Е. HALL. Birmingham. Improvemenrs in electrically propelled 
vehicles, 

W. KiNasLAND. London. Improvements in and connected with 
electrical traction. | 

W. Н. WHEATLEY. London. An electrical recording instrument. 
(H. R. Lockhart and R. O. King.) | 

W. C. JOHNSON and A. WUNDERLICH. London. Improvements in 
arc lamps.* E 

SociÉrÉ GEOFFROY ЕТ DELORE. London. Improvements in 
electromotor road vehicles, (Date applied for under Patents, 
&c., Act, 1883, Sec. 105, August 29, 1898, being date of applica- 
tion in France.) 

H. T. Harrison. London. Improvements in or in connection with 
primary electric batteries. 


Feb. 27, 1899. 

N. Brown. London. Improvements in automatic potential regu- 
lators for dynamos. (The Tirrill Automatic Potential Regulator 
Co. United States.)* | 

G. WiLLIAMs. Catford. An improved electrical sock. 

О. Імвет, London. Improvements in electric welding and appa- 
ratus therefor. (G.L. Thompson Manufacturing Co., United States.) 

M. Derr. London. Improvements in alternating current motors.“ 

L. Слшвсн. London. Improved electric signalling device for 
railways. | ; 

G. WESTINGHOUSE. London. Improvements in electro-pneumatic 
controlling system. (Date applied for under Patents, &c., Act, 
1883. Sec. 103, August 20, 1898, being date of application in 
United Stater.) n. "М к 


SPECIFICATIONS PUBLISHED. 


Norz.—All Specifications can now be obtained at the uniform price of 
8d. each. | 


2,040. 


589. SHERRIN. 


WISE (Pieper). 
. BEACH. Anodes for electrolytic operations. 
. ANDREWS. 


. ALDRED and CaRR. 


. ЅОСІЁТЁ GuyENET ET DE MOCOMBLE. 


. BRITISH Тномзох - Houston Co. (Їлмїткр) (Green). 


. British Тномзом - HOUSTON Co. (LiMITED) (Green). 


. HOUPIED and GIRARD. 


. Heys, 
. Gover and Proctor.’ Holder for electric glow lamps. 
. SrgMENS BROS. AND Co. (Limirep) (Siemens and 


1898. 
Electrical fire call. | 
Secondary batteries. 
Wypts and RocuzrFoRT. Electrical transformer for currents of 
high potential and variable frequency. 


BLENHEIM. 


. BURN and Brown. Electric contacts suitable for railway signalling 


and other purposes. 
Manufacture of electric glow lamps. 


Electrical cut-out apparatus. 


. GEIPEL, LANGE and Satrrick. Holders for electric glow lamps. | 
. BArHunsT. Method of and means for holding the bases of elec- 


trical fittings within boxes, or upon other surfaces. 


. BELFIELD (Lamme). Non-syncbronous electric motors. 
. BELFIELD (Davis and Harder). 
. SAYERS AND Mavor and COoULsONS (LIMITED). 


Electric switches. 
Dynamo electric 
machines. | 


. ACTIENGESELLSCHAFT FUR FABBIKATION VON BRONCEWAAREN UND 


ZIxkouss VORM. J. C. ‘SPINN AND SoHN and von RoMOCEI. 
Electrically operated gas valves for burners. 


. Sykes. Conduits for electric cables. › 
. NERNST. t 
. STEWART. Street lanterns for the reception of incandescent electric 


Electric incandescence lamps. 


lamps. . Е 
Detail of electric tramways and railways опа 
road-suface sectional-contact system. 


. Weston. Electrical measuring instrumenta. 


UNDERHILL and NonTHEY. Method of preventing the corrosion of. 
electric battery connections. 

Lifts worked by elec- 
tricity with hydraulic braking apparatus. (Date applied for 
under International Convention, Nov. 12, 1897.) | 

RAYNER (Leitner). Controlling device for electric motor vebicles 
and the like. | 


. BRowNE and МАВТІХЕАС. Electrical time switches. 
. Love. Electric tramways and railways on the conduit system. 
. Brirish THomson- Houston Co. (Lriurrgp) (Green). 


Method 
and system for generating and distributing electric energy. 
Method 
and apparatus for generating and distributing electric energy. 
Method 


and apparatus for generating and distributing electric energy. 


Schloss. Process for obtaining a permanent electrical contact at 


the covers of voltaic cells, | : 

Electric sparking devices, more particu- 
larly for igniting devices of motors operated by explosive mixtures. 
(Date applied for under International Convention, June 18, 1898.) 


. GionRar. Telegraphic receivers. 
. K. Osst. Electrical speed indicators. | | 
. CANFIELD. Electric igniter cr sparker for gas, oil or vapour engines. 


. Sıemens Bros. AND Co. (LrMrTED) (Siemens and Halske Aktien- 


Gesellschaft). Apparatus for transmitting motion to a distance 
by means of electrical energy. 8 
(Silberberg.) Galvanic batteries. 


alske Aktien - 
Gesellschaft). Electric glow lamp fittings. - 
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: COMPANIES’ MEETINGS AND REPORTS. 


— — 


ANGLO-PORTUGUESE TELEPHONE СО. (LIMITED).—At the twelfth 
general meeting of this company, held on March 29, the directors report 
for the year to Dec. 51 last was adopted. The amount to credit of profit 
ənd loss, after making all deductions, and including balauce brought 
forward, was £6,192. 12s. 2d., and after placing £3,000 to suspense account, 
and carrying forward £1,942. 12». 2d., a dividend of 24 per cent. was 
approved. Expenditure on capital account for the year amounted to 
£1,801. 6e. 3d. The number of paying subscribers at Dec. 51 was :— 
L'sbon, 1,326 ; Oporto, 985; showing a decrease in subscribers of 139, but 
an increase in value of £81 during the year. The continuance of the high 
rate of exchange between the two countries again entailed very serious 
Toss on the company, amounting on the year to £3,824. 13s. 1d., an increase 
of £461 over the previous year. This loss is rapidly approaching 25 per 
cent. of the gross receipts, and has consequently increased the percentage 
of working expenses enormously. 7 


_ AUTOMATIC TELEPHONE CO. (LIMITED).—The adjourned meeting of 
this company was held yesterday (Thursday), Mr. M. E. Alexander 
presiding. The chairman, who was tbe only director present, said he 
trusted the decision which they would arrive at that day would be 
beneficial to their interests. Mr. Barlow stated that Mr. Margowski bad 
refused permission to the committee to inspect the books of the company. 
It was maintained by Mr. Margowski and the secretary that this was not 
a legal meeting, but he was of a different opinion. The point for them to 
settle was whether that gentleman should be allowed to continue to 
dictate to the shareholders the future policy of the company. It was an 
important matter io them what attitude towards the company was 
adopted by Mr. Seligman-Lui. He understood that, since tbe last meeting, 
that gentleman bad been approached on behalf of Mr. Margoweki, but, 
apparently, he had not materially changed his opinion. The object of 
the resolutions to be submitted to the meeting was to give the share- 
holders a voice in the control of а business, which he believed to be 
capable of great and valuable development. Mr. White, solicitor to 
Mr. Seligman-Lui, said that his client bad been interviewed in Paris 
by Mr. Moore and Mr. Penny, with the object of finding out on what 
terms he would resume his duties as consulting engineer; and he 
understood that Mr. Moore promised Mr. Seligman-Lui's requirements 
should be conceded. Mr. Moore denied having made any such promise. He 
might add that Mr. Seligman-Lui laid great stress on his being allowed 
freedom to work for any other company, which, under existing contracta, 
he could not do. Не (the speaker) replied that he did not think 
the company would give him complete freedom in regard to companies 
having anything to do with telephones, although they might do so in 
regard to electric light and other companies. Mr. White, in the course 
of further remarks, said that, if Mr. Margowski were removed, he 
thought Mr. Seligman-Lui would not raise any further difficulties. 
On the motion of Mr. Parker, seconded by Mr. Ettinghausen, a 
resolution was passed to remove forthwith Mr. Margowski from the office 
of managing director. The articles of association, eo far as they referred to 
the voting power of the shareholders, were then altered in such manner 
as to prevent Mr. Margowski from out-voting the other shareholders. It 
was further decided to authorise the committee to take such steps as they 
might be advised to be necessary to enforce these resolutions. 


CITY OF BIRMINGHAM TRAMWAYS CO. (LIMITED).—At the meeting 
of this company, held last week, the Chairman (Mr. James Rossa) ssid по 
further progress had been made in their negotiations with the Corporation. 
A report of the Public Works Committee in favour of municipal'sation 
was recently approved by the Council. The company was formed in 1896, 
upon a resolution passed by the Councii agreeing to give them 21 years’ 
leases of their tramways, and he still relied upon the good faith of the 
Coporation to see that the company received fair treatment. They were 
realy and willing to deal with the Corporation on the basis of any arrange- 
ment that would leave the company in as good a financial position as it was 
now in. He had hoped long before now to have taken part in a work of great 
public benefit, by substituting a convenient and rapid electric service for 
their cumbersome and antiquated steam trams. An improved method of 
traction was necessary to meet public requirements. Не was still hoping 
that when Birmingham saw the improvements in traction that were being 
introduced in other places in Great Britain, and the benefit that these 
improvements conferred, the citizens would desire something better in the 
way of tramway accommodation than they possessed. 


EVERED AND CO. (LIMITED).—At the annual meeting held last week 
the chairman (Mr. R. В. Evered) moved {һе adoption of the report and 
accounts, which, he said, showed, after providiug for debenture interest 
amounting to £2,416. 15s. Ad., a net profit of £25,698. 16s. 6d., making, 
with 26,261. 11s. 8d. from 1897, £32,060. 8s. 2d. to be dealt with. An 
interim dividend at the rate of 73 per cent. per annum to June 30, had been 
paid, and it was now proposed to pay a dividend at the rate of 74 per cent. 
per annum for the remaining six months, and pay a bonus of 24 per cent. 
рег annum. The remainder of the profits would be used in writing off 
plant (£2,000), clearing off the goodwill (£4,000), writing off buiiding: 
(£1,000), placing to an equalisation of dividends account (£1,000), and 
16,986 would be carried forward. The business continued to make good 
progress, and the number of customers was increasing. Despite higher 


prices and ever-increasing competition, their works were fully employed in] 


all departments. The stocks of copper and other raw material figuring on 
the balance sheet at £100,707. 18. 94, had been taken at prices ruling in 
1897. "The report was adopted, and the retiring directors re-elected, 


FOLKESTONE ELECTRICITY CO. (LIMITED).— The third general meeting 
of this eompany. was held at the works last week. "Thé directors“. report 
stated that the prospects of the company were very satisfactory. The 
contract with Edmundson's Corporation stipulated that the works had to 
be, completed by July 1, 1898, so that practically the company bad only 
the beuefit of six months’ working up to Dec. 31. At the end of the 
financial year the equivalent of 10,089 8-c.p. lamps was being supplied, 
and up to the end of February this number (including street lighting) 
amounted to 11,861 lamps. There was a profit on revenue account of 
£405. 2s. 3d., which was carried forward. | 


. 


- GUILDFORD ELECTRICITY SUPPLY CO. (LIMITED).—At the annual 
meeting last week tbe chairman (Dr. F. R. Russell) said they had made & 
profit during the past year of £300, for what was practically the second 
year's working. They had applied to the Board of Trade for a new order 
extending the company's area of supply to the parishes around Guildford. 
That extension would entail increased expenditnre in laying down more 
cables. Mr. Money-Kent congratulated the shareholders on the accounts 
presented. He said that last year he showed that for the end of a first 
year, with an output of only 15,000 units, they were doing very well. - He 
also prophesied that at the end of another twelve months they would be 
doing well, and he thought. the figures. before them showed that. Last 
year their cost per unit came out at lld. ; this year at about 54d. (5.24). 
Their work compared favourably with other two-year-old companies. 


THAMES IRONWORKS AND SHIPBUILDING CO. (LIMITED).—A very 
favourable report was presented to the meeting of shareholders last week 
in connection with the past year's work of this company. Arrangements 
bave been made for taking over the well-known works of Meesre. John 
Penn and Son, at Greenwich. The report states that the system adopted 
some yeara back of giving every workman in the company's employ a direct 
interest in the work he has in hand bas proved in every way satisfactory. 


WESTERN: UNION TELEGRAPH СО.— This Company have issued 
their report for the quarter ended March 31, 1899. The following 
statement, dated March 8th, shows the condition of the Company at the 
close of the quarter ended Dec. 51, 1898 : — 


Surplus Oct. 1, 1898, as per last quarterly report...... . $8,049,213 99 - 
Net revenues, quarter ended Dec. 51, 18889 . 1,459,194 22 
| | Ё $9,508,408 21 
From which deducting for— 
Dividend of 1} per cent. paid Jan. 16th $1,216,987 50 
Interest on bonded debt esses 224, 275 DN 
| E | === $1,441,260 50 
Leit surplus. Jan, 1; 1899/0 далдаа а $8,067,147 71 


The net revenues of the quarter ending March lst, 
. based upon nearly completed returns for January, 
partial returns for February, and estimating the 


business for March will be about 1,250,000 00` 
| $9,317,147 71 

From which appre ane for— ME 

Interest on bond 224,237 00 

00v. $9,092,873 71 
It requires for a dividend of 1} per cent. on capital pros 

stock issued, about ((I.. . . . 1,216,987 50 
Deducting which leaves a surplus, after paying divi- 

HFV „ . $7,875,887 21 


In view of the preceding statements, the Committee recommend that a 
dividend of 1} per cent. on the capital stock of the Company be declared 
payable on and after the 15th inst. | 


NEW COMPANIES, STATUTORY RETURNS, &е. 


BLACKBURN, STARLING AND CO. (LIMITED).—This company was 
registered on March 28, with a capital of £12,000, in £1 shares, to acquire 
and carry on the business of a steeplejack, electrical, heating, ventilating 
and mechanical engineer, &c., now carried on by Joseph Blackburn. The 
first subscribers are: Joseph J. Blackburn, electrical engineer ; Francis H. 
Starling, electrical engineer; C. Osborne, electrical engineer; A. T. Ash well, 
G. Tutin, E. M. Tineley and E. Н? Bridges. The first directors are : Joseph 
Blackburn, Frank H. Starling, C. Osborne, and A. Campbell. 


INTERCHANGEABLE FLASH SIGN SYNDICATE (LIMITED).—This com- 
pany was registered on March 22 with a capital of £5,000, in EI shares, to 
acquire provisional patent No. 20,027 (1898), granted to Mr. A. D. Douglass, 
for an interchangeable electric flash sign to carry on the business of elec- 
tric flash sign manufacturers, advertising contractora, electrical and 
mechanical engineers, machinists, &c. The first subscribers are: W. T. 
Todd, W. T. Fowler, H. J. Murray, H. A. Taylor, A. T Palace, R. C. 
Oldbam and G, F. Longden. 


HODGES AND TODD (LIMITED). —The statutory return to Dec. 15 gives 
the capital as £25,000, in £1 sharea, of which 757 shares have been taken 
up and paid for in full. | 

JULIUS SAX AND CO. (LIMITED).—The annual return to Jau. 24 has 
‘been filed. The capital is £20,000, in £10 shares, all of which have been 
‘taken ир; 1,993 shares have been issued as fully paid and no calls have 

been made on the others. | 
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LONDON ELECTRIC WIRE CO. (LIMITED).—The annual return to Feb. 7 
has been filed. The capital is £100,000, in £5 shares (10,000 Preference); 
6,280 Preference and 6,893 Ordinary shares bave been taken up, and 3,860 
of each class are considered as fully paid. "The full amount has been called 
on the remaining 2,420 Preference and 5,055 Ordinary shares. 


о — pà o 


CITY NOTES. 


— P 

MEMORANDA.—Bank rate 5 cent. (since Feb. 2, 1899). Price of 

silver 277d. per oz. (April 6). Consols (22 per cent.) 1104—1108 for 

money, 11014— 1101 for account; 23 per cent. 1051—1033 (April 6), 

Stock Exchange Settling Days: Stocks and Shares Continuation Days, 

April 11 and 25; Ticket Days, April 12 and 26; Pay Days, April 13 
and 27 ; Mining Share Carry over Days, April 10 and 24. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LIMITED).— The half- 
yearly interest on this company's Four and a-Half per Cent. Debentures, 
due on 15th inet., will be paid at Mesers. Sperling and Co.’s, 8, Austin- 
friars, E.C. 

ELECTRICAL ENTERPRISE IN RUSSIA.—4A tyndicate has been formed in 
St. Peteraburg, with a capital of 20,000,090 roubles, for the purpose of 
establishing and exploiting electric lighting aud power undertakings in 
Russia. The backers of the syndicate comprise the Siemens and 
Halske Aktien Gesellschaft, the Allgemeine Elektricitäts Gesellschaft 
and the Union Elektricitits Gesellschaft, of Berlin, and several German 
banking houses. Messrs. Rothschild, the Société d'Etudes Russes, of Paris, 
and the Franco-Russian Electricity Co., of Geneva, are also interested in the 
ayndicate, the head offices of which will be at St. Peteraburg. 

LEATHERHEAD ELECTRIC LIGHTING AND POWER CO. (LIMITED).—It 
has been officially announced that this company has never been in operation. 

LIVERPOOL.— The Corporation have determined to create 24 per cent. 
redeemable stock to the extent of £1,000,000. The money is required to 
pay off £750,C00 borrowed in anticipation of the present issue, and to mect 
capital expenditure on electric lighting and traction undertakings, &c. 

MUNICIPAL ISSUE.—The Birkenhead Corporation are inviting appli. 
cations until Monday for an issue of £250,000 24 per cent. redeemable 
stock, at a minimum price of £97 per cent. The loan is for electric 
lighting, tramway, &c., undertakings. 

STEWART ELECTRICAL SYNDICATE (LIMITED).—Mr. Douglas C. Bate, 
A.M.Inst.C.E., the well-known manager of this company, has been 
appointed managing director. 


mew „* 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Wednesday, 12th inst., as a special settling day for the further 
issue of £40,000 Four and a-Half per Cent. Debenture stock of the Chelsea 
Electricity Supply Co. (Limited), and 24,000 Ordinary fully-paid £5 shares 
(Nos. 10,001 to 54,000) of the New General Traction Co. The committee 
"has ordered the shares of the latter company, as well as the further issue 
of £100,000 Five per Cent. Perpetual Debenture Stock of the British 
Electric Traction Co. (Limited), and 20,000 £5 shares, £3 paid (Nos. 1 to 
20,000) of the Calcutta Electric Supply Corporation (Ltmited), to be quoted 
in the official list. The committee has been asked to appoint a special 
settling day for £233,334 First Mortgage Four per Cent. Irredeemable 
Debenture Stock of Doulton and Co. ( Limited). 


SUBMARINB CABLES TRUST.—Notice is given that on and after April 15 
the due coupon will be paid in full by Messrs. Glyn, Mills and Co., 67, 
Lombard-street, E.C. Coupons should be left four clear days. 

TBLEGRAPH MANUFACTURING CO. (LIMITED).—Mr. J. S. Harmood 
Banner has joined the board of this company. 

WEST INDIA AND PANAMA TELEGRAPH OO. (LIMITED) —The esti- 
mated amount of the traffic receipts of this company for the half-month 
ended March 51 is £2,333, against £2,309 in the corresponding period of 1898. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


week | B | mo |No| Asenneare 
Line. 
ended 8 or Dec SUR Amount. | — 
1899 E £ £ | £ 
Birmingham Tramways. Apr. 1 |4,013 |+ 506 12! 48,804 |+ 5,817 
Blackpool Corporation. A ae AI owes d 
Blackpool and Fleetwood) „ 1 433| .. | 13 2520 ` 
Bradford Corporation „„ 2 | 315] ... 35 8,982 NN 
Bristol Trams & Carriage Mar. 51 2,746 |+ 426) 15 52,578 |+ 1,956 
City & South London Ry. Apr. 2 | 889 — 161 14 15,275 + 333 
Dover Corporation. „ 1 | 199 |+ 82 52 9,094 X: 
DublinUnited(Southern) Mar. 51 | 722 |+ 370| 13 8,085 + 2,980 
*Glasgow Corporation .. Apr. 1 | 8,394 | 1,135| ... T " 
Liverpool Corporation 
Dingle Route ......... Маг. 25 | 447 | ... 19! 9,847 va 
Prince's Park Route.. „ 25 | 325 | .. 10, 3,080 iss 
Liverpool Overhead Rly. Apr. 2 | 1,405 |+ 92| 14 18,316 — 440 
“Sheffield Tramways.... . 2 | 1,298 |+ 402| 15| 15,537 + 3,408 
*South Staffs. Trams Mar. 51 | 572 |+ 5| 15 | 4665 i+ 193 


* Partly electrical. 


ELECTRICAL COMPANIES’ SHARE LIST. 


PREVIOUS 


| ta Price | RATE PER | BUSINESS DONE 
0 | 
emm hr ^is SR NAME, WEEK'S PRIOE | Wednesday, CENT. DIVIDENDS DUE, | DURING EIGHT DAYS 
ЭШЕ. нави | DEND. MARCH #8, April 5. YIELDED. ENDING APRIL 6. 
| 
TELEGRAPHS. 
| * йа. d. Highest | Lowest 
£124,400 100 4% African Direct Telegraph 47 Mort. Deb. (red) 10) 4 10) 104 8 16 11 | January end Inte - - 
25,000 10 os Amason Telegraph mn = 8 4 8 4 = | June and December.. - - 
£125,00€ 100 5% Do. 5 per Cent. Debentu “e” .. =s ---. 87 £2 RT 92 5 6 6 МА os 
&905,5(C(| Stock 240 Ango-A menen — 65 (a 65 (8 5 2 9 | Feb., May, Aug., Nov. 654 — 
8,047,2:C| Stock 50,0 o, POR anna —————— 171 118} 117% 134 5 111 | i' as 118} 1173 
8,047,256) Stock 8 / DDD 1 — 144 5 14 5 8 0 0 E 141 1412 
2°56, 161 10 3/0 Brazilian Submarine xd 16 164 15} 16} 4 6 2 | Mar., June, Oct., Dec. 16," 174 
875,000 | 100 6% |" ро. Брег Cent. Debs. (2nd Series, 1906) — 110 14 11“ 114 4 7 9 | June and December 5 $: 
10,000,000| 8100 8.3 Commercial Cable Capital Stock x 19) 20) 85 195 4 2 L Jan., Apr., July, Оз: " bs 
£1,332,528| Stock 4% * Do. 4 per Cent. Debenture Stock . ~~ xd 105 107 104 16 815 6 " 20 105 1053 
16,000 10 8/0 Cuba Submarine Ordinary (Deferred) .... — 3 10 E 19 7 0 O | February and August Jn y 
6, 10 1t /) Do. Preference 10 per Cen. E 174 18} 18 9 6 5 3 » * 18} 18,, 
13,981 5 2/0 Direct Spanish (Ordinary) ~.. ~- =- „4 4 5 4 5 4 0 O | April and October . - 
,000 5 10/0 Do. 10 per Cent. Cumulative Preference .. 10 11 10 11 412 10 | " " 11 
‚000 50 44% Do. 44 per Cent. Debentures .......-.-. w6* 1097 1002 109! 4 3 4 | January and July - 
60,710 20 8/0 Direct United States Cable 2...........— - ЕЛ 121 191 121 1»$ 5 2 0 | Jan. Apr.. Inte Nat 12) 12} 
£120,000 100 44% Direct West India Cable 44% Reg. Deb. (red) .. 103 106 1’ 3 106 4 6 6 | June aud December. à | 
£4,000,0(C| Stock tZ Dastak ORGINALT ea — 18) 185 173 181 8 16 9 | Jan., Apr., July, Occ. 1814 18) 
21,796, 00 0% Stock 352 Do. 84 per Cent. Pref. Stock ........... ..| 102 10i 102 105 370 * b 101] x 
61,43,95] Stock 4% Do. 4 per Cent. Mort. Debenture Stock (red. 125 12) 125 123 8 2 9 | May and November $e on 
^ 100 5% Do. брег Cent. Debentures, 1898999 99 102 99 102 418 0 | February & August = T 
250,000 10 2/6 antares БЕЛОВ uin e 18 183 18 134 815 8 | Jan., Apr., July, Oct. 18} 181 
&3 20.000 Stock 47 Do. ( per Cent. Debenture Stock . ...... 126 129 125 123 8 2 3 | February & August * " 
£10,200 100 5% * Do. Bbp.c.(Austin.Gov.Sub.)De».190 (reg.) 93 103 99 103 417 1 | January and July 
£64,400 100 5% Ds. THOME + эе S E S aan 108 10) 103 417 1 ü i - 
435, 100 100 5z *Eastern and S. Аіт!сар 6 p.c. Mor. Dab.,190 (reg.) 99 103 93 103 417 1 " " МА = 
£46,600 100 5% % a esas, ²˙ A а ОЮ: * “108 10) 103 417 1 e » d 
‚000 100 4% ^ Do. 6% Mortgage Debentures, 1909 102 105 102 105 817 8 | Feb & August 1024 — 
4200, 000 25 47 Do. 4% Mauritius Sub. Debs. (red. 10417 107% 104% 1077 815 2 | May and Novem»:r 82 - 
1t 0,52) 10 19 Globe Telegraph and Trust as 12} 13} 123 13} 817 4 | Jan., Apr., July, O:t. 134 12}, 
180,049 10 6% Do. 6perCent. Preference ....— = ..,— 163 172 16{ 173 8-9-7: | " " "à * 
150,000 10 5/0 Grest Northern of Copenhagen 30 3 3) 81 8 4 6 | January and July .. к с 
£97,800 100 417 Halifax & Bermuda Cable 44% ist Mort. Deb.(red).. 10) 163 10! 103 48 0 June and December - = 
17,000 25 12/6 / / 57 60 t7 6) 43 4 May and November = 
£100,000 100 6% Loudon Platino-Erazillan 6 per Cent. Deba., 1903. 18 liti 18 111 5 8 1 | March & September * 
£100,000 100 4% Pacific & European Tel. 4% Guar. Deba.(red) ..... 105 18 10› 108 814 6 | Juneand December y 
11,889 8 4/0 ЖАШЫРА et ee ee 6} 7 6} 7 5 6 8 ! April and October 7 = 
8,281 |£100 Cert.| 6% Submarine Cables Trud[dds «4 140 14: 1.0 145 4 1 8 " : id 
15,€09 10 — r . 24 34 2 3} T December and July. - 
£500,000 100 6% Do. брег Cent. Debentures (red.) $9 102 9) 10: {18 0 March & Septem „с 1003 = 
LU, CGS 24 — West Coat of Amer loan vá E 1 4 1 Е? m — = 
4160,c00 10 12 * Do. 4 fer Cent. Debentur ess 103 106 108 106 815 9 June and December m * 
£8, 71] 10 1/6 Went Indie and , om tw eas >>» 2 2 2 í E May and November 21 Аа 
ka, ker 10 6.0 Do. 6 per Cent. lst Preference.. æ = = a- .. 104 11 104 11 T XN! " " ^ à 
6,66: 10 6/0 Do. ö6 per Cent. 2nd Preference .. s= =æ... 9 10 9 10 6 о 0 " А ? 5 
££0,000 100 52 |+ Do. ö per Cent. Debentures .1—...... 105 18 105 108 4 13 3 January and July " n 
64,269 16 5,0 Western and Brazilian Ordinary = == =» == se ~ 1.1 13} 12} 134 4 9 8 | May and November - 
B8,12¢ 7% 39 Do. Брег Cent. Preferrea Ordinary = = =.. t4 9 84 9 48 4 РА " á E 
£8,129 74 173 Do. Deferred Ordner 41 43 44 4} = " " a * 
E89, 521 Stock 47 ро 4 per Cent. Debeuture Stock ....,,.... 106 109 106 109 814 1 June and December + 45 
£268,100 | 100 8. Western Union 8 per Cent. Sterling Bonds (red.“ 109 19; 100 105 614 3 March & September 22 
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ELEOTRIOAL COMPANIES SHARE LIST. 


| | | PREVIOUS | Price RATE PER 
Present | mm NT | ri | NAME. WEEK'S PRIOR | Wednesday, CENT. 
| SHARE. | DEND. | . Mancu28 | April 5. | YIELDED. | 
| TELEPHONES, n 
5 | Chil! Telephone (fully paid) COR E ee ЧА % 8 1 - _ 61i 4 
224.850 21 fs. 128. ted Telephone Const. & mauatactaring Ya % v Y. 6 7 0 
71,000 he — — Ord. adi wh tad as bates 1 1 t B 500 
84.000 1 6/4 DG, Prefeeneó ce cecosecencens — Ек i 1 
490,000 5 | | Nation ———————— аә ә. 41 Б 44 5 6 0 0 
15,000 10 6/0 Do. Cent. Cumulative æ æ» 11 18 11 3 45 9 
15,000 10 6/0 Do. 6% Cumulative 2nd Pre. 11 13 1! 18 4 5 9 
950,000 5 2/8 Do. 57 Non-Cumulative 8rd Pref e. ==... 41 — t 41 — 415 2 
1,829,471 | Btock и * Do. Debenture Stock 847 (red. 99. 1^1 9) 101 899 
58, 5 6/0 United River Plate 2 2 14 5} 4 51 511 8 
48151,7388 | Stock 6X |* Do. b per Cent. Debenture Stock (red.) ... 101 107 104 X7 4 13 li 
| ELECTRICITY SUPPLY COMPANIES. 

100,000 1 ~ [Bl'ckh'th & Gr'nw'ch D'st'ct Elec. Lt.Ord.'l0s vd. Ы E a L| 220 
6,000 10 7/93 | Bournemouth and Poole Electricity SupplyOrd xd 18 14 13} 13} 2 16 .0 
6,000 10 4/6 Do. 44 per Cent. Cumulative Pref. 1 111 101 11} 440 

80,000 5 5/0 | Charing Cross & Strand Electricity Supply Corp. . 10 12 11 12 8 6 8 
20,000 5 2 Doi 43 рег Cent. Preference „s.s a m mm. 8 6} 6 6} 8 9 8 
€84,000 b 36 Chelsea Electricity Supply Ordinary „e.s = = =. 8 9 7 8} 81517 
£100,000 Stock Ly Do. 44% Debenture Stock (red.) 114 116 114 116 8 18 1 
$1,200,000 $1,000 5% "ChicagoRdiscnist Mort 5%80year Gold Bonda(red) x 101 105 101 105 417 7 
60,002 10 7 ыа London Elec. ынга e e 17 18 17 14 8 6 8 
40, 10 6 6% Cumulative Prein... 16 16 15 16 815 0 
£400,000 Btock 6 Do. 65% Debenture Stock (red. 124 129 121 1?9 8 17 10 
40,000 10 У "county of London-& Brush Prov. Ord. (1 to 30000 U 12 11 12 — 
000 10 6/0 Do. 67 Cumulative Preference xd 14 15 14 16 400 
19,661 5 3/6 House-to-House Electric Lighting Supply rd. 8} 9} 8) 9j 8 13 8 
12,000 5 8/6 Do. 7 per Cent. Preference .....„ osm 9 lu 9 10 810 0 
15,000 5 10% Kensington and Knightsbridge Ord. ............ 13 14 18 14 318 7 
10,000 Б 6% Do. 67 Ist Pref.......... гара хасади, 1 8 7 81 812 9 
110,000 8 — London Electric Supply Ordinary ——— 84 4 Ё 4 — 
48,050 5 8/0 Do. 6% Free 64 7 64 7 4 5 9 
£100,000 | Stock fe Do. 4% Ist Mort. Deb... 195, 107 106 107 314 9 
62,500 10 5/0 Metropolitan da Supply Ordinary = = = =- -— 16h 17À 17 18 215 7 
99,500 | . 10 gi d. De UN ҖЕН) осер ааль 12} 13] 13 14 T 
£220,000 | Stock | 41% Do. 42 Deb. Stock First Mortgage 117 120 . 43) 815 8 
6,452 10 6/0 | Notting Blectric inary - ae oe ao oo an n ан a 174 16} 17} 8 8 7 
10,000 5 5.0 Oxford. Electric Ordinary. eee eee xd € 7% 64 7 Bil 5 
275,000 1 s Rand Electric ms.. = = 1 14 Е! 14 = 
£125,000 | Stock Б RiverPlateElec. Tt. Cr et u, Ltd. c "5718 Mor. Deb 85 93 83 93 5 8 1 
150,000 $100 $2 Royal Electric Company of Montreal Shares . xd - 19) 165 185 4 6 6 
130,900 100 uz » Do 4 P .. 109 105 107 4 41 
,980 5 9.6 | Bt. James and Pall Mall Electric Or ts 17 :8 17 18 407 
20,000 5 8/6 7 рег Cent. Preferen oe 9 10 9 16 810 0 
85,000 5 P South London Electric Supply Ordinary (£3 paid). 81 83 81 t8 ix 
19,900 5 7/0 | Westminster Electric Supply Ordinary 2... — 13 dj 15) 165 812 9 
ELECTRIC MANUFACTURING, &o., COM?ANIE3, 
90,000 2 1/23 | Brush Electrical Engineering 1} 2} 14 2} 213 5 
90, 3 1/23 Do. ё Mer Pref. Non-Cumalative .... . 26 14 23 24 5 L 1 
£125,000 | Stock % ы per Cent. Perpetual De ben ure Sto] 110 114 10 IU 8 19 2 
| £50,000 | Stock › |= Debenture Stock (red.) 103 155 102 19i X 5 

£20,000 5 5/0 obne Cable Construction 124 134 12, 13, 5 0 0 

£90, Stock | 447 Ist Mort. Deb, (red)). III 117 їч 117 317 5 

800,000 1 did. DK кй ner Alkali Co. (fully paid) i$ 13 I - M 5 13 6 

{ 50,000 1 : Chadburn's Ship Telegraph Ordinary ...... . li 1} 11 14 - 

50,000 1 71d Do. 6 perCent. Cumulative Pref. . . xl 1i 1$ 1 lt 413 0 

' 82,098 8 1/6 Crompton and Co. (Nos. 1 to 32,008) 81 3l 8t 33 4чу 

6100,00) 100 5% Do. 57 First Mort. Deb. (red.) — 98 101 93 1X 419 8 
99, 5 19? | Edison and ders vee (**A" Shares)( (23 patd).. 2 th 2 2: Lo X8 
17,189 b 2/83 2^ 4 1 b 4 % 61) u 
444,028 Stock 4% Do. age Debenture Stock (red. $4 97 9) 97 9) 8 
17,400 5 57 МР. 8 Elec c.CorporationOrd (fully pi). 5i 51 б 5} 4 611 
112,120 2 1/2; | Blectric {кен кене уда Co. (Limited) ==... 24 23 24 34 i11!1) 
25 3 2/93 Do, 7 per Cent. Cumulative Pre 84 8 3) 400 
£140,300 | Stock 4% Do. 47 First Mortgage Deb. (red.) m.a.s... 103 106 108 103 8 15 10 
91,196 1 - Elmore's Patent Copper Dopositing ... 4 i 4 * «ә 
15.000 10 £0/0 Heniey's Telegraph Works Ordinary .. m = = . 25 P 214 £61 5 6 8 
8,000 19 7/0 Do. 7 pər Cent, Preference ms =e =e == W..,... 184 ‘us 183 1:4 8 it w 

£50,000 | Stock 44% Do. Mortgage Debentare E (red.) „| 13 116 112 115 3 19 10 

$0,000 10 15/0 кау Rubber, Gutta Percha, &c., W m iud oe 219 22 21} 124 4 S 1L 

800,000 100 4% Do. 4 First Mortgage пу (red.) 10. Lu» lil 106 Bis 2 

87,810 13 94/0 Telegraph Construction and Maintenance .. __.. 38 42 87 4\ & 7 1 
£162,000 10 va Do. 4 par Cent. Deb. Bond-, 1))) . 105 103 105 108 311 8 
£18,400 5 =» Do. Manufacturing Ordinary Ыл өл аъ E y} 10] 91 101 
13,490 5 1/91 Da. SOUPE Sb... aix voor sa „ C Е. 61 51 6g 400 
£30,000 6 4/0 Wiuans and Robson Uraia .. .__ mwm 9t m 10 1) 3 16 2 
£30,010 5 8/0 Do. 6% Cumulative Prster enz it 7i 74 72 317 5 
£100,000 Stock 444 Do. 643% First Mort. O22 10¢ 105 1)6 103 818 8 
ELECTRIC RAILWAYS, TRAMWAYS, &о. 
12,000 10 8/0 Blackpool and Fleetwood . N 21) 95. РД 273 3 2 6 
50,000 10 1% Bristol Tramways and Carriage е 23) 2249 23) 245 21$ l 
£100,0C0 Stock 4Z De, 4% Шерой. e va2m ova TA m Ar — 1:0 12 14) 121 1 
80,000 10 1/0 | British Electric Traction Ordinary ............: 19) 2) 134 2) 3.0 0 
10,000 10 б/о Do. 67% Cum. Pref. (fully pd. & £2. 108. prm. pi) | 13t 4} 131 144 | à 411 
£100,0 0 Stock 52 Do. 5, Регр. Deb... ‚8 123 12) 12) 124 3 18 4 
40,000 5 1/64 | Buenos Ayres % Belgrano 6; Cum. Pref. (£3 paid)x t 33 og ug 51 $4 
27,500 5 2 no do, do (fully paid) 5 51 5; E4 | ai 
£260,000 | Stock 5% do. EX DEB. daa реда дог» 193  1tl 49. Jb. LRL 4d 

£35,250 au буо беш London АРИМ а а cap violent sui «абы алы 9} 10} 9} 10} 118 0 

178,308 1 1/93 Do. (£8p ————————————-- 71 8; 71 81 11i 2 

38530, 000 Stock 2 City and South 1 Railway Con, Огду, = =.. 63 70 68 1J 3 0 9 

22,500 10 T Do. Ordinary (£5 paid) ........ —— 4} ci 4} bł T 

9,251 10 5% Do. 6% Perpetua: revierence a= = = = = e — 141 lbg 141 154 8 5 7 
137,701 Btock a Do. 4% Perpetual Debenture =- = =» = = _.. 135 13: 133 185 219 7 
20,000 10 74% Imperial 1ramways Ordinary ............X all 21] 23} 214 25} 213 6 
10,000 10 6% Do. 64 Preferenca саза dd oor aj Ci ce a y I DAE 6 133 16 ing 812 9 
£100,000 Stock 44% Do. 45% Debenture. с.с ороон ca cs хп L'S} 1195 1183 119, | 815 4 
87,560 10 4% Livergool Orerhea 1 allway Ordinary m æ=.. lu lUs 10 104 | 8 9 2 
19,000 10 b% Do. tx Preferance . Lig 111 174 114 8-4 8 
126 000 Bto»k AT ( de co zi 103 luo 106 LU> 814 1 
80,000 b 8/81 New General Tractlon 6% Camalative Prei! 5 64 5 64 5 9 1 
£549,000 | Stock 8% Waterloo and Olby Ordinary m 100 112 109 112 238-3 
In calculating the yleld on this security, allowance has been made for acorued Interest, but no 


АҺ... 


DIVIDEND DUE. 


February & August 


Sune and Dacembsr 
ao and October 
June and December 


February & ^ 


March $99 = cb 


Tune and Tia^am^ar 
April and Octob?r . 
Feoraary & August 
January and July 
June and December 


March & September 
March & September 
January and J aly . 


Mch. „June, Sept., Des. 
Apfll aad 039975. „ 


June and Dees ubs: 
Ma 


„„ 2s = 


” 
en 


April and October .. 
February 4 Auzast 


March & September 


Septenber .. a2 


Feuroaty & August 
June ani Decem):3r 


Novem er ап 1 М у 


nne - 
Fabr... 7 & 


Juna and Da33nbar 
Half-yearly ..... 
senay & Jaly . 
S 
Ja 1uary and July ә 


"agun 


Fe raacy * Aigat) 
i" 
" 


Maroa & 80 de nber 
March aud Jaly 


April au 1925125 te 
May and Novam ar 


Ерга агу and August 


Jans ani 0303293: 
Jaduaty aad Jaly 8 


January and J uly .. 
May and Novemoar 
March & September 


" ?9 
Jaauary and July . 
Ma9ruacy X A«,490 


t [1] 
MONT aad Jay . 
M M. "я. wm =- - . 
duas азд Deo: mer 


or redemption, 


BUSINESS DONE 
DURING EIGHT DAYS 
ENDING APRIL 5. 


— 
=з 
„> 


2111111271 


©, 
LEOUS КАЕ 6 &; 
be 


(^ 


Digiti 


zed by N 3€ JO 


Lowest 


— 
~ 


221111113 
— 


111211 i 


— 


12061111111: 


cu 


Land 
Pl 1:102 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF - 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIEN CE. 


ESTABLISHED, First Series, 1861; 


Second Series, 1878. 


No. 


1,091. [ед] 


FRIDAY, APRIL 14, 1899. 


Prick ӨтхРЕМОВ & d. 
Abroad, 8d., or 16 cents, оғ ‘80fr., or Pont. 


CONTENTS OF THE CURRENT NUMBER. 


Nora . - 851 

Meetings of Scientific Societies 853 

Contemporary Electrical Science. 
Compiled by E. E. Fournier 


Carbons for Electric Lighting 
and Other Purposes. By F. 


The Milan-Monza Electric Rail- 
77 ð³·˙¹ 838 
Arc. — Discusgioer˖ n 

The Wehnelt Electrolytic Inter- 
rupter. By A. Blondel. Шив. 870 

Additional Observations with 
the Wehnelt Interrupter. By 


Jehl. Шив. Continued ... 855 | E. Thomson ..................... 870 
Experiments оп Alternate- American Notes 871 
Current Arcs by, Aid of Correspondence .................. 871 
Oscillographs. IIlustrated. .. 857 | Parliamentary Intelligence. 872 
The Induction Motor. By E. Legal Intelligence .. ............ 873 
Wilson. Illus. Concluded... 861 | The City of London Electric 
Electricity Works Accounts ... 862 Lighting Contract ............ 874 
THE WEHNELT INTERRUPTER ... 864 | Trade Notes and Notices . 875 
Reviews... винне, 865 | Companies’ Meetings and 
Induction Motor Diagrams. By Reporta [iier esee eroi oun 882 
C. C. Hawkins, M.A. Illus. City Notes... ~- 883 
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NOTES. 
a 8 ” 
THE Corporation of London has placed itself in а remarkable 
position with regard to the electric lighting of the City, and 


when Sir Courtenay Bovrr issues his report on the inquiry 


he has held into the applications for Provisional Orders of the 
three companies anxious to compete with the City of London 
Electric Lighting Co., the City Fathers will still have to extri- 
cate themselves from their difficulty by some action of their 
own. By the agreement between the City authorities and the 
predecessors of the City of London Co., the former undertook 
to withhold their consent to the granting of a Provisional 
Order for the City to any other company before the year 
1911, and the same agreement fixed a tariff for the public 
lighting distinctly advantageous to the Corporation. There 
was also a clause debarring the Corporation from themselves 
establishing a competing electricity supply service before 
the above date. In consequence, the Corporation felt 
itself bound to withhold its consent when the Charing 
Cross and Strand, Metropolitan, and Smithfield Markets Com- 
panies sought to obtain Provisional Orders. According to the 
electric lighting law, the Board of Trade, if it finds sufficient 
reason, has power to dispense with the consent of a local 
authority, and the Board of Trade inquiry which has just 
closed has been made with a view to determine whether there 
is, in this case, sufficient ground to do so. In the meantime, 


at the instance of Mr. A. C. Morton, the contract between the 
Corporation and the Company has been examined by learned 
counsel and has been declared to be illegal, owing to the fact 
that Sir Josera Savory and some other Commissioners of 
Sewers and Common Councillors were, at the time, also 
shareholders in the contracting company. 


SEs 


Ir is obviously the duty of the Corpótation to approach the 
City of London Company with а view to getting the contract 
put upon a legal basis. To consider the contracts dead, and 
‘Sto let the initiative of legislation come from the other 
side, as Mr. Morton suggests, might be good policy if it 
were merely a question of freeing itself from a troublesome 
agreement. But if the agreement is declared null and void 
and no subsequent one is made, might not the electric lighting 
company be able to recover additional payment for the public 
lighting supplied during all these years? The situation is, 
moreover, complicated by one section of the Council being іп 
favour of the Corporation erecting its own electric lighting 
works, if the contract with the company is no longer valid. 
As the result of a long discussion, it will be seen that the 
Court of Common Council was unable to make up its mind, 
and, to be on the safe side, resolved that, after the evidence 
of Mr. Ross had been taken, it should not tender any further 
evidence at the Board of Trade inquiry. The Streets Com- 
mittee has been directed to take further opinion of counsel on 
the question of the legality of the agreement, and we await 
with interest further developments. 


== 


SIONALLIxd has been continued between the South Fore- 
land and Wimereux during the week, and on Saturday 
last, amidst hail, snow and thunder storms, Mr. Marconi 
received a deputation of Post Office officials, including Mr. 
Lams, Mr. Hooxey and Mr. Gavey. As during previous 
experiments, neither the snow nor the hail in any way 
disturbed the transmission of messages, and a telegram was 
even successfully sent by Mr. Laws during a thunderstorm. 
A deputation from the Amazon Telegraph Co. was present 
at these trials and expressed a determination of testing 
the system in Brazil. Additional experiments аге 
being arranged to take place between Newhaven and 
Dieppe (64 nautical miles), between а cross-channel 
steamer and the shore, and between a French war- 
ship at differont points in the Channel апа the 
South Foreland. The United States War Department 
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has been conducting experiments between Washington and 
Fort Meyer. The Central News states that a proposal has 
been made in all seriousness, by the representative of a syndi- 
cate which wishes to acquire from the Wireless Telegraph Co., 
for thesole rights of establishing wireless telegraphic communi- 


cation between England and America! 
— 


THE widespread interest which is being excited by all these 
experiments will no doubt lead to further trials on all sides, 
and it will be of advantage to bear clearly in mind the 
danger of interference alluded to in our last issue. Wireless 
telegraphy falls within the Postrmastza-Gznerat’'s monopoly, 
and no doubt his advisers see clearly that if licences were to 
be given to all who were willing .to pay for them it would 
frequently be impossible to receive messages owing to the 
interference of other signals. In his letter to The Times, 
Captain Bapen-PoweLL somewhat thoughtlessly appealed to 
the Post Office not to assert its monopoly against this method 
of telegraphing, but, unless there is a controlling authority, 
the use of the system on land will be practically impossible 
until the receiving of signals can be limited to the ap paratus 
for which they are intended. Perhaps the most striking way 
to put this point is to say that any one, by installing, at the 
expense of a few pounds, a transmitting apparatus in the 
neighbourhood of the South Foreland and sending signals 
continuously, could paralyse Mancowr's experiments to the 


Goodwins and Wimereux. 
— — 


WE are able to give our readers the text of the first message 
transmitted between England and France by wireless tele- 
graphy. It was sent by Mr. Marcon: from Wimereux, and, 
although certainly prosaic, fully answered the purpose for 
which it was intended. It ran thus :—“ V V V Are you there 
VVV” / 

| — 

In spite of the endeavours of tbe daily press, which are 
geconded in no way by the financial papers, the organs of 
probably the greatest users of the telephone, considerable 
discontent is being shown with the measure Mr. Hansury is 
introducing in Parliament. Among the public bodies which 
have more recently passed resolutions disapproving of the 
Bill and in most cases favouring a general Government 
telephone service are the Liverpool City Council, the 
London and Liverpool Chambers of Commerce, and the 
Mersey Dock and Harbour Board. A long and interesting 
correspondence has also been published in Zhe Times on 
the same question, and we would draw attention more 
particularly to letters from Sir Joan Lussock, who dis- 
approves of monopoly whether owned by a company, Govern- 
ment or municipality; from Mr. FarrgruLL. Beca, who is an 
advocate of the Government taking over the whole business ; 
from Mr. Epwarp Rag on the financial aspect of the question, 
and last, but not least, from Mr. Е. E. Baines, formerly Sur- 
veyor-General of the Post Office Telegraphs, the two latter 
also favouring absolute State control. 


ALTHOUGH there were а number of telephone engineers 
present at the reading of Mr. Gavey’s Paper on “ Telephones ” 
before the Society of Arts on Wednesday last, the greater 
proportion of his audience were representatives from the 


subscriber’s end of the line, and the lecturer was well-advised 
in giving а simple and “ popular exposition of his subject, 
entirely avoiding technical and controversial matters. After 
briefly describing the telephonic receiver and transmitter, and 
touching on the advantages of metallic circuits over single- 
wire lines, he traced, in a few well-chosen words, the develop- 
ment of the telephone switchboard from the original 
‘“ Umschalter ” to the modern multiple board. Не then 
waxed most eloquent over the very latest thing in 
switchboard design, viz., the central battery system, 
evolved by the Western Electric Co., of America. In 
this system, to which we have referred on previous 
occasions, the individual subscriber's batteries or magnets 
are replaced by one central battery at the exchange, 


serving both for ringing and speaking purposes, and, in 


addition, the calling and ringing-off is automatically per- 
formed by the removal of the subscriber's telephone from its 
hook and its subsequent replacement. Mr. Sincuam pointed 
out that a difficulty presented itself when a subscriber has 
more than one telephone in his establishment, but Mr. Gavey 
prophesied a speedy solution. The National Telephone Co.’s 
exchange at Bristol is shortly to be equipped on this system, 
when it will have the practical trial in this country which it 
is already undergoing in the United States. 
——: 

The other point chiefly emphasised by Mr. Gavey was the 
large amount of labour involved .in the erection of au 
exchange. Although to the subscriber who airs his grievances 
in the newspapers, and to the town councillor who thinks he 
could, himself, establish a better service, it may appear а 
matter of ridiculous simplicity to afford means of connection 
between the lines of any two subscribers, those who have 
technical knowledge of the subject know that the design and 
equipment of a large telephone exchange requires skill and 
experience by no means inconsiderable. To quote Mr. Gavey's 


words :— 

To take an analogy. It is a simple matter to provide the catering for a 
single establishment, but there are few problems of greater magnitude than 
the provisioning of an army of, say, 100, 000 men. In the same way, any 
plumber-electrician can run up a few score wires and connect them to a 
switch, but when the wires grow from scores to thousands, and tens of 
thousands, spread over an area of some hundreds of square miles, the 
problem becomes as intricate as that involved in any other type of heavy 


electrical engineering. 
—— 


Ma. Preece, who was in the chair, contributed the greater 
part of the discussion, alluding chiefly to what to borrow 
a system of nomenclature now fashionable in other branches 
of electrical engineering we may term the “ grumble factor.” 
This factor, it would seem, depends more on the education of 
the subscriber than on the efficiency of the system; in other 
words, the subscriber ought **to know better." One method 
of bringing this about, Mr. Preece suggests, would be for 
the subscriber to visit an exchange and see for himself 
what the operators’ duties are. We may mention that 
a most successful cure was recently administered in this way 
to our contemporary the Financial News, Mr. PREECE 
held up the Berlin subscriber as a pattern. In that city 
technically speaking, the service is one of the most backward, 
the lines being single-circuit, and the pattern of the 
instruments respectably antiquated. Yet the proportion of 
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inhabitants who are subscribers is large, and there appears 
to be no great dissatisfaction among them. But we may 
mention that every one of these subscribers has been 
trained to strict discipline, and is accustomed to obey orders 
and to bow down to Government officials. The punishment 
for calling a telephone operator а ''sheep's head" may be 
imprisonment without the option of a fine; even the name of 
the offence is terrific, being a word of no less than sixteen 
letters. Assuredly all telephone officials will become advo- 
cates of compulsory military service and large standing armies. 


— G 


The Royal Society Soirée.—The first of the two annual 
Royal Society soirées will be held on Wednesday, May 8rd. 


The Soudan Telegraph Line.—A Reuter’s telegram from 


Cairo announces that the telegraph is now open to Sennar on 
the Blue Nile. 


Electric Lighting Bills.— The Central Electric Supply Bill 
and the St. James’ and Pall Mall Electric Light Bill were 
read a third time in the House of Commons on Tuesday. 


Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 


Paramaribo—Cayenne ......... Feb. 10, 1899 ... April 10, 1899 
Cayenne—Pinheiro ............ Mar. 10,1899 ... — 
Maranhan— Para April 10,1899 ... — 


The Proposed National Physical Laboratory. — The London 
correspondent of the Birmingham Post announces that 
Government will ask Parliament for a grant of £4,000, to be 
continued for five years, and, as well, to make provision for 
a sum of about £12,000 for the erection of suitable buildings 
and laboratory equipment. 


Patagonian Telegraphy.—The Argentine Government has, 
according to Engineering, invited Senor Luigi from Bahia 
Blanca for the purpose of discussing with him the construc- 
tion of a telegraph line to Patagonia. The Argentine Govern- 
ment originally intended to build a land line, but opinion 
appears now to be inclined to favour the laying of a sub- 
marine cable. 


The Paris Exhibition of 1900.— The Royal Commission for 
ihe Paris Exhibition of 1900 informs us that a Sub-Committee, 
consisting of the following gentlemen, has been appointed in 
connection with the British Electrical Section of the Paris 
Exhibition of 1900:—Mr. W. H. Preece, (Chairman), 
Sir Henry Mance, Mr. Alexander Siemens, Mr. Henry 
Edmunds, Mr. J. W. Swan, Mr. Н. Thomson Lyon (secretary). 


Obituary.—We regret to record the death оп the 6th inst., 
‘at his residence in London, of Mr. F. L. Hutchins, in his 
‘78rd year. Mr. Hutchins was a member of the firm of 
Murray, Hatchins and Stirling, and had a long connection 
with electrical matters through his position as legal adviser 
for the last 83 years to the India Rubber, Gutta Percha and 
‘Telegraph Works Co. Those who had relations with the 
-deceased have lost an able counsellor and a sincere friend. 


Accidents on the Continent.—The daily papers last Friday 
contained Reuter's telegrams, notifying two rather serious 
accidents in Switzerland and France respectively. At the 
electricity works in course of construction at Hagneck, on 
the Lake of Bienne, a dam, together with a caisson, was 
-catried away by the River Aar. Of twelve workmen who were 
in the caisson at the time four were killed, while two were 
seriously and others slightly injured. In Nancy, the brake of 
an electric tramear broke down while the vehicle was going 
down a hill. The vehicle dashed down the street at full speed, 
and collided at the bottom of the incline with another tram. 
Fourteen persons were slightly injured. 


The Government Telephone Bill.— At a meeting on 
Wednesday of a joint committee of the Electrical and Allied 
‘Trades Section and Postal, Telephone and Telegraph Com- 
mittee of the London Chamber of Commerce, appointed by 
the Council to consider what action the Council should take 


in connection with the Government telephone bill, the 
following resolutions were passed :— 

1, “That this Committee recommends the Council to urge upon the 
Government that it is undesirable that the Postmaster-General should 
license the councils or county boroughs to provide systems of public 
telephonic communication, pending the report of the Joint Committee 
about to be appointed by thc two Houses to consider the whole question of 
municipal trading.” 

2. “That the Council be recommended to urge upon the Government 
that, pending the Report of the Joint Committee to be appointed by the 
two Houses on municpal trading, the Telegraphs (Telephonic Communica- 
tion, &c.) Bill should be postponed.” | 

Royal Institution, —A general monthly meeting of the 
members of the Royal Institution was held on the 10th inst., 
His Grace the Duke of Northumberland presiding, on this the 
first general monthly meeting since his election as president. 
His Grace announced that the Hodgkins Medal, which is the 
first gold medal for scientific work ever given by the 
Smithsonian Institution, has been awarded to Prof. Dewar, of 
the Royal Institution of Great Britain, in recognition of his 
discoveries in the liquefaction of air, and in doing so he con- 
gratulated Prof. Dewar on this honour conferred on him, and 
also on the Royal Institution. He regarded it as specially 
gratifying as a sympathic recognition of scientific work and 
discovery in this country, coming from the great nation of our 
own blood on theother side of the Atlantic. Thespecial thanks of 
the members were returned to Sir Benjamin Baker, K.C.M.G., 
for his donation of £50, and to Nobel’s Explosives Co. for a 
donation of £105 to the fund for the promotion of experimental 
research at low temperatures. 


Supply Interruptions.— Two recent failures of the electric 
supply at Hull are reported. The former, which affected the 
New Town section of the network only, occurred at 1:40 a.m. 
on the 80th ult., the cause being a short-circuit of the mains 
in the same street as on a previous occasion. Mr. A. S. 
Barnard, the borough electrical engineer, in his report to his 
committee, attributed the mishap to bad work on the part of 
the contractors. The supply being recommenced before six 
o’clock the same morning, no great inconvenience was caused. 
The second failure occurred about two o'clock on the lst 
inst., and the whole supply was interrupted until 6:30. The 
cause appears to have been a too sudden switching-on 
of a large motor used in the Eastern Morning News 
printing office, thus reversing one of the 110 volts dynamos 
then running. The long delay in re-establishing the supply 
was due to the fact that half of the storage battery at the 
works was disconnected for repairs.—An accident which 
occurred at the Port Adelaide electric light station on Feb. 9 
is reported by mail. It is particularly unfortunate, as the 
station in question had only been running for a few days. 
Soon after the engines had been started for the evening, the 
main steam-pipe, connecting one of the boilers with the engine- 
room, burst close to the expansion joint. Fortunately a very 
small load was on, and the stop valve was open barely a 
quarter of a turn, so that in spite of the darkness the steam 
was shut off without great difficulty. The broken length of 
pipe was thrown with considerable force against the wall of 
the boiler-room, but no one appears to have been injured. 
There being no spare lengths of steam main available, the 
station was obliged to shut down for a few days. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, April 14th. | 

ROYAL INSTITUTION. 

9 p.m. Evening Discourse: “ Earth Currents and 
by Prof. A. W. Rücker. 


WEDNESDAY, April 19th. | 
RovAL METEOROLOGICAL SOCIETY. 
7:30 p.m. Ordinary Meeting at 25, Great George-street, S.W. 
RoyaL MicROSCOPICAL SOCIETY. 
8 p.m. Meeting at 20, Hanover-square, W. 
THURSDAY, April 20th. 
INSTITUTION OF CIVIL ENGINEERS. 
S p.m. Special Meeting, when Prof. J. A. Ewing, F.R.S., will deliver 
the seventh James Forrest Lecture, the subject of which will 
be Magnetism.” 


Electric Traction,” 


D 


854 


THE ELECTRICIAN, APRIL 14, 1899. 


^ CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р’Агве.] | 


Wehnelt's Electrolytic Interrupter.—H. Pellat throws some 
further light on the curious phenomenon noticed by him (see 
The Electrician of April 7, p. 822) by an observation 
which shows that the strong and the feeble current inten- 
sities obtained with the same resistance, according to 
the impedance in the circuit, are convertible, and only 
differ in stability. With an E.M.F. of 110 volts and the 
coil in position, the current strength is 25 amperes, the 
long flame plays between the terminals of the secondary 
and the interrupter makes a good deal of noise. On short- 
circuiting the primary, the current falls to five amperes, 
but not till several seconds have elapsed. The interrupter is 
then silent. On reintroducing the impedance, the strong 
current is not necessarily re-established. Often there is no 
difference, but a kind of chirping noise in the interrupter. But 
if the commutator of the coil is opened and closed, the strong 
current and long flame at once set in again, and the inter- 
rupter hums. This shows conclusively that of the two 
explanations proposed, the second is the correct one, and that 
the impedance introduced modifies the ratio of the open to the 
closed time, or more precisely, the quantity 


вра 
T/oR' 
[PELLAT, Comptes Rendus, March 27, 1899.] 


Properties of Uranium Rays.—H. Becquerel has repeated 
some of his earlier experiments on the rays named after him, 
and has found that the conclusions originally derived from 
them were to a great extent erroneous. As a matter of fact, 
it cannot be proved that these rays, whether proceeding from 
uranium, thorium, polonium, or radium undergo either polar- 
isation, refraction, or regular reflection. The absence of these 
properties places them on a line with Réntgen rays. There 
are some distinct indications of diffused reflection, and there 
again the analogy with X-rays holds good. As regards absorp- 
tion, it is found that polonium gives out rays which are easily 
absorbed, even by black paper, whereas radium and uranium 
rays have much greater penetrative power. As regards the 
source of the energy of these rays, the author still considers 
that an open question. Even when kept beyond the reach of 
any known radiation for three years, these substances still 
give out rays capable of impressing a photographic plate and 
of ionising the air, It has been suggested that they undergo 
some internal process which leads to the radiation of energy, 
and as the latter is very small, such radiation could be kept 
up for very long periods. But that is unlikely, since no 
known physical process is capable of increasing the energy 
thus g.ven out. 

[BECQUEREL, Comptes Rendus, March 27, 1899.] 


Slow Oscillations.—Some elegant new methods of studying 
oscillating discharges have been devised by W. König. They 
are based upon the well-known phenomenon of Lichtenberg’s 
figures, and are applicable to all oscillations of periods not 
exceeding those of ordinary sound-waves. He uses a metallic 
plate painted with asphalt lacquer and attached to a pendulum. 
The discharge is conducted to the plate through a conductor 
provided with a tip of straw, thus reducing the spreading of 
the figures. Well defined red and yellow lines are thus 
obtained, when the plate is strewed with a mixture of red 
lead and sulphur. The method may be further improved 
by attaching the straw to the prong of a tuning-fork. Every 
section of the wavy line obtained then represents a reversal, 
and the number of waves in each section is a measure of the 
- period of the discharge. The method is extremely accurate as 
such measurements go, the errors not exceeding 1 per cent., 
and it is available down to 20 volts. The author has applied 
it to verify the theoretical laws of discharge, and especially the 
influence of an iron core. When that is present, the period greatly 
alters with the amplitude, but as the frequency increases, the 
influence of the iron core becomes less and less marked. 


[Кӧміо, Wied. Ann., No. 3, 1899.] 


Demonstration of Wire Waves.—When the parallel wires of 
the Lecher system are led through long vacuum tubes, as 
proposed by Arons, the tubes light up along their whole 
length on working the exciter. But if the wires ‘are bridged 
both in front and behind the tubes, in such a manner that 
the distance between the bridges is a multiple of half a wave- 
length, stationary waves are formed along the wire, indicated 
by the luminosity of the sections, and the darkness at the 
nodes. W. D. Coolidge has now succeeded in reproducing ~ 
the same phenomenon in the open air, and with waves only 
12cm. long.. This was done by increasing the amplitude of 
the oscillations and by reducing the diameter of the parallel 
wires to 1mm. or even O'lmm. The author used a Blondlot 
exciter immersed in petroleum. The secondary circle was 
just below the primary, and only separated from it by a plate 
of mica. The source of energy used was an induction coil 
provided with a Tesla transformer. The distance between 
the parallel wires was 1 or 2cm. On darkening the room the 
wires were seen to glow at the ventral segments, and some 
capital photographs were obtained. 

[Coorrpcz, Wied. Ann., No. 3, 1899.) 


Consumption of Energy in Vacuum Tubes.—H. Ebert has 
measured the energy dissipated in vacuum tubes fed, not with 
a continuous, but with an alternating current. Direct-current 
measurements cannot be applied to this case on account of 
the phase difference introduced by the capacity of the dis- 
charge tubes. He carried the measurements to very high 
vacua, and made the important observation that the higher 
the vacuum the less the energy consumed in proportion to 
the luminous effect obtained, especially with the high poten- 
tials (9,000 volt) and the high frequencies employed (22,000 ~ 
per minute). At a certain point, however, the consumption 
of energy attained a minimum, after which it rose again 
on further increasing the exhaustion. This ‘‘ pressure of 
reversal " has a simple relation to the mean free path of the 
gas in the tube, being, in fact, inversely proportional to it. 
The further conclusion arrived at is that where the molecular 
diameters are equal the reversal pressure is the higher, the 
smaller the number of valencies in the gaseous molecule, i.e., 
the fewer the ionic charges which are liberated on complete 
dissociation. A gas offers the greater resistance to discharge 
the higher the valency and the smaller the sphere of influence 
of its molecules. | 

(Евевт, Wied. Ann., No. 3, 1899.] 


ALEXANDER PELHAM TROTTER. 


We are glad to announce that Mr. A. P. Trotter, the 
Government Electrical Engineer and Inspector for Cape 
Colony, has been appointed electrical adviser to the Board of 
Trade, in succession to Major Cardew, whose resignation we 
recently recorded. We feel sure that all our readers—.even 
those who do not know him personally—will echo our con- 
gratulations to Mr. Trotter, and welcome his return to 
this country, as he was for five years their guide, 
philosopher and friend’’ during the period he occupied the 
position of editor of The Electrician. Major Cardew, whom 
he is to succeed at the Board of Trade, having carried out his 
duties with such extreme ability and tact, the task for his 
successor must necessarily be no easy one, but we cannot 
imagine a man better suited to undertake it than Mr. Trotter. 

Mr. Trotter is an old Harrovian. At Harrow he was most 
distinguished by his being the best swimmer and diver ; and, 
subsequently, at Trinity College, Cambridge (where he went, 
after a few months at King’s College, London) he was as 
successful as an athlete as in reading, for he took Honours 
(Second Class) in the Natural Science Tripos, having studied 
under Clerk Maxwell, Prof. Michael Foster and Prof. J. Stuart, 
and yet found time to be captain of the Cambridge Bicycle 
Club, and to lower several records in bicycle racing: he was 
the first to accomplish one mile in less than three minutes. 
In 1880 Mr. Trotter articled himself to Messrs. Easton and 
Anderson, of Erith, and in 1884 he was engaged by the 
War Office on the design of electric search-lights, and also 
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assisted Mr. Preece in photometric tests of street lighting. 
His next engagement was with Messrs. Edmunds and Goolden, 
and about this time somé may remember his lectures to even- 
ing classes at King’s College. Subsequently he entered into 
partnership with Mr. W. T. Goolden, and the works of Messrs. 
Goolden and Trotter were built at Halifax. In 1887, not 
caring for the commercial part of the business, Mr. Trotter 
dissolved partnership, and returned to London to practise as 
а consulting engineer. In April, 1889, in addition to his 
consulting work, he fulfilled the duties of Technical Secretary 
to the Electrical Trades’ Section of the London Chamber of 
Commerce, and in 1890 became editor of The Electrician. 
Since the beginning of 1896 Mr. Trotter has been in Cape 
Town as Advisor to the electrical Government, and has 
been doing a vast amount of useful work there. Mr. Trotter 
is forty-one years of age. Space will not allow us to 
give a full list of all the Papers. he has contributed to 
scientific and engineering societies, but we may mention, 
among the more important, one read before the Institution 
of Civil Engineers on The Distribution and Measurement 
of Illumination; several others on similar subjects and on 
the physics of the electric arc, and the interesting account 
of his investigations of the disturbances caused in the sub- 
marine cables in Cape Town by the working of the electric 
tramways there. The latter, it will be remembered, formed 
the substance of a Paper, which received the honour of an 
extra premium by the Institution of Electrical Engineers, 
in 1897. Mr. Trotter has also been to the front in his 
advocacy and development of graphical methods and in 
everything pertaining to the slide rule. 


CARBONS FOR ELECTRIC LIGHTING AND OTHER 
PURPOSES.* 


BY FRANCOIS IBL. 
(Continued from page 790). 
VIII. ESTIMATION OF HIGH TEMPERATURE. 


Among carbon manufacturers, the ordinary parlance, when 
referring to the temperature at which they bake their carbons, 
will generally be found similar to that used in the pottery 
industry, that is, designated by Prof. Seger’s pyramids. It 
is a well-known fact to pottery manufacturers that it was 
formerly a very difficult thing for them to estimate in a 
practical way the temperature at which they had to bake their 
goods. To use pyrometers, no matter of what design, 
generally required some skilled attendant, while at the same 
time the readings of such instruments were often misleading. 

At the request of a well-known “Chamotte’’ works in 
Germany, Prof. Seger made a series of exhaustive experiments 
to determine the different points of fusion of certain mixtures 
of pure silicates, & , which he moulded into the shape of 
small blunted pyramids. In fact, the Seger pyramids 
represent a series of systematic mixtures, each of which have 
a different point of fusion, varying 20°C to 80°C from one 
another. Thus one set of the Seger pyramids that is 
numbered from 0:22 to 0:10 can be used to estimate tempera- 
ture that lies between 590°C to 950°C respectively, there 
being a difference of about 80deg. between each successive 
number in regard to its point of fusion. Another set, numbered 
from 09 to 1:0, is used for temperatures varying from 970deg. 
to 1,180deg., while each succcessive number’s point of fusion 
varies by 20deg. A third set, 1 to 86, is used for temperatures 
between 1,150°C and 1850'C respectively, each successive 
number’s point of fusion varying also by 20deg. Thus, by 
means of the 58 pyramids, any temperature between dull red 
and the melting point of platinum can be estimated. When 
а carbon manufacturer, therefore, says he uses a No. 17 or 
18 Seger pyramid in his Mendheim furnace, he means that 
he bakes his carbons at an estimated temperature of about 
1470°C or 1490°C respectively. 

It must be understood that this mode of measuring tem- 
perature is not to be taken as scientifically correct, but in 


* From a forthcoming book to be published by The Electrician Printing 
and Publishing Company (Limited). АП rights reserved. 


"COMPTE 
10 s 620) 1:0 А140; 10 SiO, 1,330 
11 2 0 12 AL,0; 12 SiO, 1,350 
12 620 14 41303 14 8103 1.370 
13 95 620) 16 A1,0; 16 SiO, 1,390 
14 d d 18 A105 18 SiO, 1,410 
15 95 620) 21 1,0; 21 sio, 1,430 
16 15 620) 2-4 A1,03 24 SiOz 1.450 
17 97 630) 27 A130, 27 Sid, 1,470 
18 fe 620) 51 А1,0; 31 SiO, 1,490 
19 97 620) 55 41303 35 SiO, 1,510 
20 95 cot 59 A1,0, 39 SiO; 1,530 


practice it has been found to suit all requirements and the 
estimation of heat obtained by such means has enabled the 
pottery industry (as well as the carbon trade) to burn or 


Fic. 53.—Method of Protecting the Pyramids. 


bake their goods with a precision heretofore unknown. The 
above table* gives the numbers, chemical composition and 
the estimated temperature at which the pyramids most com- 
monly used by carbon makers fuse, or rather fall over, when 
subjected to a certain heat. | 
It is usual to place the pyramids (two or three successive 
numbers) in two different parts of the furnace so as to be able 
to get a good idea of how the heat is distributed, and not to- 
turn off the gas until all parts of the chamber have an even 
temperature. It is, of course, understood that the pyramids 
should be protected from the direct action of the flames, as 
otherwise erroneous results are obtained, | 


1% РМ. | НЕЕ 
п 2222 


Fic. 54.— Seger Pyramids in the Furnace. 


The best way to place the pyramids in the furnace is to 
protect them by some fire-bricks, as shown in Fig. 58, and at 
the same time they must be so placed that they can be seen 
from the peep-holes of the furnace. These peep-holes are 
generally covered with mica, to prevent the air from getting 
in when observations are made, which when not in use are 
covered with fire-bricks. In using three successive numbers 
of the pyramids at а time for observation we have a cor- 
venient way of noticing the rise in heat, and Fig. 54 will serve 
to show how the estimation is approximately judged and fixed. 
Here we have the three p j 17, 18, 19—that have 
already been subjected to the action of a furnace. We see 
that 17 is fused down, and conclude that the temperature 


For a detailed account of Prof. Seger’s pyramids, see pamphlet published 
by the Thonindustrie Zeitung (Berlin). 
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that existed must have been higher than 1,470deg. Pyramid 
18 is pretty well bent over, and we can thus estimate that the 
intensity of the heat must have been very near to 1,490deg. 
That the temperature did not reach as high as 1,510deg. is 
proved by the fact that pyramid 19 is still straight.. 

It will be seen that the whole method of observation is a 
very simple one, and that any common workman can be 
entrusted with it. It may be mentioned that the pyramids 
should always be placed in the same place in the furnace, so 
as to always get the same relative results. When the 
pyramids have once been used they are not good for a second 
time, and new ones are thus always placed in the furnace 
with each charge. As they are very cheap, this is a matter of 
no importance. To prevent the pyramids from falling over, 
it is usual to use a little fire-clay and paste them at their base 
on to, the fire-brick. 


IX.—THE MANUFACTURE OF ELECTRODES ON A 
SMALL SCALE. | 


The financial success of many electro- chemical or smelting 
works is often dependent upon the cost of the electrodes they 
employ, which in most cases are made from carbon. It would, 
no doubt, be to the interest of such concerns to manufacture 
their own electrodes, and the following estimate will give the 
approximate costs of a small plant that can produce about 
500 kilos. (1,100lbs.) of electrodes per day, or 8,000 kilos. 
(6,600lbs.) per week. 

In the following estimate a Braun hydraulic press, No. 8, 
is taken, which can squirt electrodes having a width up to 
180mm. (F“). If larger sizes are required than the above, a 
Braun hydraulic press, No. 5, must be employed, which can 
produce electrodes having a width up to 500mm. (19:5"). 
Such a press would increase the cost of the plant about 
£541. 68. = $2,600 = f1.6,500.00. Press No. 3 can work off 
about 1,800 kilos. (2,860lbs.) per day, and press No. 5 about 
18,000 kilos. (28, 600lbs.) e see thus a press in а plant 
that only makes about 500 kilos. (1,100lbs.) works only a few 
hours every day. 

It may also be mentioned that in the following calculations the 
price of the raw material (common mixture, Table B and D) is 
taken at fl. O.05 (1d. or 2.5cts.) per kilo., and the material con- 
sists of either petroleum coke, or gas retort carbon mixed with 
tar. However, in many cases common coke, as obtained at any 
gas works, is just as suitable for making electrodes, while its 
cost is less than half. Works that produce carborundum, 
calcium carbide, or aluminium, &c., will find that electrodes 
made of common coke will answer their requirements. It is 
well when buying the coke to pay a little more per ton, and 
have only dense pieces picked out, which are better suited for 
making electrodes. In the estimate the writer has taken the 
low figure of f1.0.20 (4d. or 8cts.) per kilo. as the cost of the 
finished electrodes, although it is not probable that any 
concern can buy their electrodes at such a low price. 

It is supposed that power is at hand (about 10-12 B. p.), 
also a small space where the machinery can be set up, and for 
both an item of rent will be inserted in the yearly expenses. 


Machinery for Making Electrodes, Фс. 


1 Crushing machine ............ fi.630.00 ... £5210 0... $252.00 
1 Crushing mill with runners 960.00 ... 80 0 0... 584.00 
1 Roller mill, No. ............ 600.00 .. 50 0 0... 240.00 
1 Wet wirr 650.00 .. 54 3 4... 260.00 
1 Roller mill for kneading 600.00 .. 50 0 0... 240.00 
1 Cake pounder .................. 560.00 .. 50 0 0 — 144.00 
1 Hydraulic press, No. 3. ...... 4,020.00 .. 635 0 0... 1,608.00 
1 Five-Cylinder press pump... 1,620.00... 135 0 0... 648.00 
SUDGYICS se 560.00 ... 46 15 4.. 224.00 
Packing, freight, duty &erecting 2,000.00... 166 15 4.. 800.00 
Total оооу fi.12,000.00 ... £1,000 0 0 $4,800.00 
Complete Plant. 
Special machinery ............... fi.12,000.00 ... £1,000 0 0... $4,800.00 
Foundations, &c. .................. 300.00 25 0 0 120.00 
Mendheimfurnaceforelectrodes 12,000.00 .. 1,000 0 0... 4,800.00 
Couutershafta, belting, &c. ... 700.00 ... 6 8. 280. 
Utensils and small tar tank ... 500.00 . 25 0 0.. 120.00 
Sundrilexʃꝝ 700.00 58 6 8 280.00 
Total sum . fl. 20, O00 00 ... £2,166 15 4 ... 810, 400 · 00 


Labour Necessary. 


6 men at f1.1.20 (2s. or 48cts.) 


per day, or per year of 300 days £1.2,160.00 ... £180 0 0... $854.00 

1 man at 1.3.00 (5s. or $1.20) 
per day, or per year of 500days 900.00 ... 75 0 0 — 360.00 

2 men for the furnace, or per 
year of 365 days 1,095.00 ... 91 5 0... 458.00 
f1.4,155.00 ... £346 Б 0... $1,662.00 

Yearly Expenses. 
Табо авва Аза» fi.4,155.00 ... £346 5 0 $1,662.00 
Coal for furnace .................. 2,000.00 ... 16613 4 800. 

Oil and waste ..................... 500.00 ... 2 0 0 120.00 
Fire bricks, e. 800.00 .. 66 15 4 520.00 
Belting, dee 100.00 .. 8 6 8 40.00 
Repairs, &.. . 2,500.00 ... 208 6 8... 1,000.00 
Rent for power (average, 10 f.) 2,000.00... 166 15 4... 800.00 
Rent for space in the works ... 500.00 ... 4113 4... 200.00 
Insurance ........................... 75.00 .. 6 5 0 50.00 

10 per cent. redemption on 
4.26,000.€0 .................. .. 2,600.00 216 15 4 1,040.00 
pui. t HD 210.00 22 10 0 108.00 
f1.15,500.00 ...£1,275 0 0 $6,120:00 

Capital invested in electrode 
jj v e —— f1.26,000.00 . . £2,166 15 4 ... $10,400.00 

Working capital put in ......... 10,000.00 ... 853 8 ,0C0. 

Total capital considered as 

investe ll... fl. 50, 000.00 ... 25,000 0 0... $14,400.00 


1, 100l bs. 500 kilos. electrodes per day is about 330,000lbs. = 150, 000 
kilos. per year. 
At the low price of 4d. (8cts. or fl. O. 20) per kilo. (2.2lbs.) we have :— 
330,000 — 350,000 2 _ = 
22 * 4= £2,500, or tag 7 8— $12,000, or 150,000 x .2— fl. 50,000. 
Raw mixture at 14. = cta. = 1.0.05 per kilo :— 
ч x 1= £625, or 20200 x 2= $3,000, or 150,000 х .05=£1.7,500. 


Expenses per year ..................... £1,275.00 . . $6,120.00 ... fl. 15, 500.00 
Raw material ........................... 625.00 ... 3,000.00 ... 7,500.00 
( КЫК as £1,900.00 $9,120.00 ... fl. 22, 800.00 
Price of electrodes ..................... £2,500.00 ...$12,000.00 ... Я.30,000.00 
IQ —— 1,900. 9,120.00 22,800.00 
Profits once Pa coss £600.00 . . $2,880.00 ... fl. 7, 200.00 


This shows that when electro-chemical works or smelting 
concerns make their own electrodes, they can produce them 
at about £1. 18s. 4d. = $8.00 = fl. 20.00 per 100 kilos. (2 20 lbs), 
and yet have a profit on the money they invest, or, in 
other words, they can produce their electrodes at less than 
£1. 18s. 4d. = $8.00 = 8.20.00 per 100 kilos., when they 
desire only an interest of 5 per cent. on the capital they invest. 

In carborundum works there is a by- product of good carbon 
which will make excellent electrodes, so that such concerns 
have at hand a very cheap raw material which can be con- 
sidered as costing them hardly anything. It is self-evident 
that when a works needs more than about 500 kilos. (1, 100lbs.) 
of electrodes per day, the cost of manufacturing will not in- 
crease proportionally, as the more they make the cheaper will 
be the price of production per kilo., up to a certain limit. 
The writer has calculated, for instance, that when a carbon 
works invests about £600 ($2,880 or fl. 7, 200) for an electrode 
plant that can produce about 4,000 kilos. (8, 800lbs.) per day, 
electrodes can be produced at about £1. 58. ($6 or fl. 15.00) 
per 100 kilos., and at which price there will still be a profit 
of about 25 per cent. to 30 per cent. on the capital invested. 

The main success in all enterprises is, of course, largely 
dependent upon the amount of goods that will be sold, which 
amount cannot with certainty be fixed beforehand, yet the 
writer is of an opinion that the carbon industry would thrive 
well in England, while in the United States high grade carbon 
factories must, under all circumstances, prosper, as there is & 
growing demand for such brands. The fact that Europe has 
been sending large quantities of carbons, &c., to the above 
mentioned countries is enough to warrant the establishment 
of such works. A carbon factory, as has already been men- 
tioned should have its own soot works, and thus obtain a 
greater margin in its profits, as soot can no doubt be produced 
at about 20-80 per cent. less than the price the writer took in 
his calculations. 

Having a soot factory, printers’ inks can also be made, as 
done by a carbon factory in Austria. Shoe blacking, crucibles, 
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water filters, and other articles, the manufacture of which аге 
all sister branches to the carbon industry, afford an extension 
in business that will help to swell the profits by investing 
& little extra capital. As carbon factories have good furnaces, 
there is no reason either why they should not make their 
own retorts in which the carbons are baked or carbonised, 
which will thus also cut down some of the yearly expenses. 
Only oneor two extra machines are necessary for the purpose, 
by which the broken retorts are ground up, and, with an 
addition of some fireclay (chamotte flour), new retorts can 
be moulded or pressed and baked in the same furnace in which 
the carbons are placed if there is room, or when business is 
slack. The broken retorts furnish a very favourable material, 
as they have been subjected to high heat. 


( To be concluded ). 


EXPERIMENTS ON ALTERNATE-CURRENT ARCS 
BY AID OF OSCILLOGRAPHS. 


The Paper which, under the above title, has just been pre- 
sented by Messrs. W. Duddell and E. W. Marchant to the 
Institution of Electrical Engineers, forms one of the most 
valuable contributions to our experimental knowledge of the 
alternate-current electric arc which have yet been published. 
The communication is printed in full in No. 188 (Vol. XXVIII.) 
of the Journal, of which it fills no less than 107 pages. Not 
only has the investigation & value intrinsic to the particular 
conditions of alternate.current working, but, as we have 
before observed, we think that a careful study of the alter- 
nating, as compared with the continuous-current arc, is likely 
to prove as fruitful, if not more fruitful, of that experimental 
evidence and subsidiary phenomena which will ultimately 
lead to an explanation of the whole collective phenomenon. 
In view of the impossibility of reproducing the whole of this 
voluminous Paper, it is hoped that the following abstract will 
present some of the more important results which the inves- 
tigation has developed. 

The Paper commences with a very useful little bibliography 
of the published literature bearing on the subject of the inves- 
tigation, which may be said to be a general examination of 
the reaction which an arc has long been known to exercise on 
the wave form of the alternate current in the circuit. Thus, 
if a non-inductive resistance between two points in an alternate- 
current circuit be replaced by an arc, the current wave and 
the wave of potential difference between these two points will 
be modified, although the arc transmit the same virtual or 
©“ root-mean-square ’’ current at the same potential difference. 
This modification which takes place in the wave forms, depends 
upon the nature of the carbons employed, the nature of the 
rest of the circuit, frequency, length of arc, &c. The authors 
thus remark :— 


In an investigation like the present into the reactions of the alternate 
current arc on the wave fori, we in general require three wave forms, 


viz. :— 

1. The form of the wave of potential difference between the terminals of 
the dynamo when the arc is burning (which we will call for short the 
P. D. dynamo curve). 

2. The form of the wave of potential difference between the terminals 
of the arc (which we will call the P. D. are curve). 

3. The form of the wave of current (which we will call the current 
curve). 

We also require the root-mean-equare values of the above waves, the 
power supplied to the arc, the arc length, and the data of the circuit in 
which the arc is burning. It is preferable, and in many cases absolutely 
necessary, that the corresponding wave forms of the different electrical 
quantities, i.e., P.D., current, &c, should be obtained simultaneously. 
Many of the most interesting phenomena of the arc and those on which we 
require additional information are of & more or less variable or transient 
nature, such as the hissing arc, and arcs between electrodes other than 
carbons, consequently the waves only repeat themselves a very limited 
number of times, if at all. 

These considerations led us to choose a method in which the time taken 
in recording each wave is as small as possible, and by which the several 
P.D. and current wave forms can be obtained simultaneously. 


A description of the oscillograph used was given in a 
Paper on “* Oscillographs’’ before the British Association at 
Toronto.* The arrangements permitted of a photograph 
being taken at any moment, such as when the wave-form, as 


* See The Electrician, Vol. XXXIX., p. 637. · 


viewed directly by the eye, was seen to be representative of 
the general form under the particular conditions. The con- 
nections generally used were:—In the main circuit of the 
alternator was included (in series with the arc) a non- 
inductive resistance or impedance coil, as the case required. 
Also, in series with the arc was a resistance of 0:1 ohm, 
across which that coil of the double oscillograph for record- 
ing the current wave was connected. The other coil of this 
oscillograph was connected across the terminals of the arc, and 
recorded the pressure wave of the arc. An Evershed alternate- 
current ammeter and a Ganz wattmeter enabled the current 
through and the power taken up in the arc to be measured. 
An Ayrton-Mather electrostatic voltmeter permitted either the 
alternator potential difference or the pressure across the first- 
mentioned resistance or impedance coil to be read. Finally, 
a reflecting electrostatic voltmeter indicated the potential 
difference between the lamp terminals. A single oscillograph 
connected across the alternator terminals recorded the alter- 
nator pressure wave. Then follows an account of the experi- 
ments :— 


We must call attention here to the fact that we measured the P.D. 
between the terminals of the lamp and not between the tips of the 
carbons, therefore what we call “ P.D. arc" includes the drop of pressure 
in the termiuals, the metal work of the lamp, the carbon holders, and two 
10cm. lengths of carbon, 10cm. being the length we usually allowed to 
project from the holders. We determined experimentally, by short 
circuiting the carbon holders with a 20cm. length of carbon, what this 
drop amounted to, and found that, with our ordinary working current. 
of 14:8 amps. and all the metal work hot аз in use, the drop was 1'15 
volt, and thus the resistance of these contacts, &c., is 0:078 ohm. All the 
figures which we give later are the actual readiogs and are not corrected. 
for this drop. 

Two alternators, which differed very greatly from each other, were used 
for our experiments :— 

1. A Ferranti alternator of 9 kw. capacity which had a small armature 
reaction and which gave on open circuit, or on а non-inductive resistance, 
a very close approximation to a sine wave ; this machine had a range of 
frequency from 90 to 240 С) per вес. and gave at 100 Cu per sec. on open 
circuit wlth maximum excitation about 100 volts. 

The resistance of the armature is 0°24 ohm. 
The self-induction 5 „ 00009 h. 

2. A Pyke and Harris inductor alternator“ of 6 kw. capacity which had 
а very large armature reaction апа which gave on open circuit a peaked 
wave form, and on a non-inductive load a kind of hump. This machine 
had a range of frequency from 30 to 125 ©" per вес. and gave at 100 «^ 
per sec. on open circuit with maximum excitation about 550 volts. The 
resistance of the armature із 0:4 ohm. The self induction of the armature, 
wbich is very large, varies with the exciting current and position of the 
inductor from a maximum with no excitation and the inductor opposite 
the pole of 0:012 henrys to a minimum with the maximum exciting 
current we have used, and the: inductor half-way between the poles of 
0:009 henrys. 

The arc lamp used was a hand-regulated one, having adjustments for 
centreing the carbons, and fitted with holders for two search carbons. For 
the purpose of measuring the length of the arc its image was projected on 
а screen by means of a lens so placed that the image was six times as la 
as the arc ; the screen was ruled with lines 6mm. apart, so that the length 
of the arc could be read off direct in millimetres. And it is the length as 
measured on this screen which we mean when we speak of the length of 
the arc; thus, for example, length OOmm. does not mean that the carbons 
were actually touching, but that the images of the carbons were touching. 


PLAN OF EXPERIMENTS. 

In every experiment, a certain length of arc and current having been 
selected, the speed and excitation of the alternator were kept constant, 
and the distance between the carbons was regulated во as to keep the P. D. 
between them constant during the whole course of the experiment. 

When once the arc had burnt into shape—that is, had attained the 
steady state corresponding with the length, current and other conditions 
under which it is burning—we found, as long as the conditions of the 
dynamo and circuit remained the same, that regulating the length of the 
arc во as to keep the P.D. between its terminals constant, maintained the 
arc length, the current and the power supplied to the arc constant. Thus 
it is possible to compare our results with those of M. Blondel, who kept the 
current constant, and those of Prof. Fleming, who kept the power supplied 
constant. Mrs. Ayrton has drawn attention to the fact that, with the 
direct-current arc, a considerable time is required for it to attain a steady 
state, and we findjthat this, as might be expected, applies equally to the . 
alternate-current arc. 

We have had considerable difficulty in obtaining even approximately 
comparable resulte when using an arc with one or both of its carbons 
cored ; this difficulty, which we believe was also first pointed out by Mrs. 
Ayrton, seems to be due to a want of uniformity in the composition of ће, 
core aud in the binding material which holds the core together. There are 
two kinds of carbons in general use—namely, solid and cored—and these 
give three combinations between which we can burn an arc, and they are: 

l. The arc between solid carbons, which we will call, for the sake of 
shortness, the solid are“; 


* A description of this machine is given in The Electrician, 1892, 
Vol. XXIX., p. 37. 
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On Ferranti Alternator. 
Frequency, 100 œ per sec. 


On Ferranti Alternator. 
Frequency, 100 v per sec. 
Resistance in series. 


On dee and Harris Alternator. 
Frequency, 97 w per вес. 
Resistance in series = 0:5 ohme. 


Self-iuduction in series = 7:6.10-? h. 
Resistance i in series 


=0°3 obm. 


P. D. resistance of 3704 ohms P. P. resistance of 2:94 ohms 
P.D.dynamo s P.D.dynamo ... P.D. resistance of 2:7 ohms 
ч Current XC Current J e Current ~. 


Pua ae D. dynamo 
* Current XR x 
D 


— P. D. dynamo 


P. D. dynamo 
Б Р -4— Current b 


— Current 


1 P. D. dynamo 
8 лазе 


> P.D. arc. * 


3'9 ohms in series with arc 


Carbons, 15mm. “ Apostle.” 


Current, 14:8 amperes. 
Кто. 1.— Preliminary Experiments. 


Arc Length, 5mm. 


On Ferranti Alternator. 
Current, 14:8 amperes. 
Reaistanee in series, 5:9 ohms. 


Carbons, 15mm. “ Apostle.” Frequency, 100 ө» per sec. 


77 P.D.dynamo 
J V. Current 
d P.D. arc. 


P.D.dynamo ^58. 
Current N. 


Length 23mm. 


Note: to obtain this length 
resistance in series reduced 


Length — 1 mm. 


Note: the time scale in this 
figure is not the same as usual 44 


a — P.D.dynamo or 


P.D.dynamo Á 


Current 
P. D. arc. 


Length=omm. Length = =3mm. 


Length = 7 mm: 


22 
‚ Ею. 2.— Effect of Length of Arc, 


— —— —— — 


Solid -согеа Arc. Solid Arc. 


Cored Are. 


Cored Arc. 
Scales. 


2 amperes. 


lmm. = 10 volts. 
Current, 1mm. = 


3) 


Scale of P.D., 


10 volts. 
Imm. = 5 volts. 
2 amperes. 


liom. 


Arc P.D., 
Current, 


97 
» 


Scale of Dynamo P.D., 1mm. 
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. 2. The are between one solid and one cored carbon, which we will call 
the “solid-cored arc," always putting the top electrode first; and 

5. The arc between two cored carbons, which we call the “ cored arc." 

In most of our comparative experiments we have used one make of 
carbons throughout—namely, the Apostle "—and we have tried in turn 
the effects with the “solid,” the “ solid-cored " and the “cored arc" with 
carbons of this make. 

In the diagrams and tables corresponding numbers in each refer to the 
same experiment, the number of the experiments in the diagrams being 
given in the right-hand bottom corner of each set of wave forms. In the 
wave forms given in the diagrams time is always measured from left to 
right, as usual, and the scales of the respective curves are given on each 
diagram as во many volts or amperes per millimetre. Also in all cased 
the top half of the wave form corresponds to the top electrode being 
positive. 

Section 1.—PRELIMINARY EXPERIMENTS. 
(Fig. I and Table I.) 


To give a clear idea of the main features of the reaction of the arc on 
the alternate current wave forms, we replaced a non-inductive resistance, 
between two points in a circuit, by a solid arc taking the same r.m.s. (root- 
mean-square) current, while the dynamo excitation and the other con- 
ditions of the circuit remained unchanged. The results of this substitution, 
for three different circuits, are given in the first two rows of Fig. 1. In 
each case the arc substituted had the same length, carbons, and current. 

In the first case the whole circuit, including the alternator, wa3 com- 
paratively non-inductive, and with resistances alone all the waves were 
sinusoidal (experiment 1). The substitution of the arc for part of the 
non-inductive resistance caused a flattening of the P.D. wave between 
the terminals of the resistance, the production of a large front peak p, and 
the reduction of the current to zero for a considerable portion of the 
period (experiment 2). | 

In the second case, in which some of the resistance was replaced by induct- 
ance (experiment 5), the P.D. arc curve is almost rectangular, while the cur- 
rent rises nearly as rapidly as before the arc was introduced (experiment 6). 

In the third case, the total inductance in the circuit had approximately 
the same value as in the last; but instead of having inductance outside 
the alternator an inductive machine was used. Although before the 
introduction of the arc the P.D. and current curves (experiment 9) 
are quite different from those previously obtained, yet after the substitu- 
tion the P.D. arc curve is nearly rectangular, as before ; but the current 
wave is little affected by the change (experiment 10). 

In row 4, two cored carbons are employed ; and although, to keep the 
arc conditions constant, it was necessary to change the dynamo excitation, 
the curves are comparable in form, respectively, with those in the first 
row obtained with resistance in place of thearc. It will be noticed that 
the current curves in row 4 are practically the same as those in row 1, 
but that there is a characteristic dent, d, on the front side of the P.D. 
arc waves (experiments 4, 8,12). It might beexpected that the solid-cored 
arc would have a reaction intermediate between thoae of the solid and the 
cored arcs, and this is the case, the P.D. arc waves, row 5, being squarer in 
shape than those in row 2. But, further, the two halves of the P.D. wave, 
above and below the zero line, are not exactly the same; the top half, 

which corresponds to solid carbon +, being slightly convex to the axis of 
time as in row 2, while, on the other hand, the lower half, which corres- 
ponds to the cored carbon being +, shows, especially in experiment 3, 
the characteristic dent of the cored P.D. arc curve. Hence it follows that the 
nature of the positive, at any instance largely governs the reaction at that time, 
and this conclusion is amply borne out by experiments to he described later. 

There is an observation of M. Blondel which is illustrated by Fig. 1, 
and which impresses itaelf on us the more we work at the subject, and 
that is, that the shape of the P.D. arc wave depends on the total resistance 
and self-induction in the circuit (including the alternator armature) and 
is almost independent of the type of machine used, whereas the 
current wave form is largely dependent on the machine used and the 
nature and amount of the impedance of the circuit. 

When for a resistance between two points in a circuit we substitute a 
solid arc taking the same R.M.S. current, and the dynamo excitation and 
other conditions remain unaltered, we find that the R.M.S. of the Р.Р. 
between these points is raised in all casea (experiments 1 and 2, 5 and 6, 
9 and 10, Table I.). The power supplied to the circuit between the two 
points is greatly reduced by the substitution of a solid arc for one of the 
two resistances in series with the Ferranti alternator (experiments 1 and 
2); and as the R. M. S. current has not been changed, the power supplied 
to the circuit outside the arc is constant, therefore the whole output 
of the alternator is reduced by replacing part of the outside resistance by 
a solid arc, the main current and the excitation, &c., being the same in 
both cases. We arrive at a similar conclusion when we consider au induc- 
tance and a resistance in series with the Ferranti machine, the resistance 
being replaced by a solid arc taking the same current (experiments 5 and 6); 
in this case, however, the effect is only slight. 

With the third circuit—that is, a large and small resistance in series 
with the inductive Pyke and Harris alternator—the replacing of the larger 
resistance by a solid arc taking the same current (experiments 9 and 10), 
the other conditions remaining the same, leada to an increase of the output 
of the machine, which is the opposite to the effect in the last two cases. 
An examination of the wave forms (experiments 1 and 2) shows that the 
reduction in output on the Ferranti alternator is due to the current 
remaining small during a considerable portion of the period while the P.D. 
is comparatively large, and in a less degree to the drop in the P.D. dynamo 
which accompanies the higher maximum value of the current. This also 
explains the slight reduction observed in experiments 5 and 6. The 
observed increase of output of the Pyke and Harris alternator is not so 
easily explained, for the total self-induction of the circuit in experiments 
9 and 10 is roughly the same as in experiments 5 and 6. The explanation, 
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Table I. 
On Ferranti alternator. Frequency, 100 per sec. 
$ gel 8 d 
* 38 3 iy 1.2 
s| Carbone. |$ E 2815 к 8 2 
Z 38 38 з 38 3538 8 
re 83 8 f 83358 8 Е: 2 Notes 
2. 82 8 адо 38 5 o 
м до! 9 38428 o 
= E im $8 a ы | 6 Н 
Top. | Bot. 3 A Ё a B 
4s; а à 
1504 ohms in| 33| Very 45°1666 1:00 20 To be compared 
place of arc emall with No. 2 
2 Solid | Solid | 33| „ 55:2581,0774 20 | Slightly hissing 
5 „ |Cored| 39 „, 30.55 0:94 20 Not hissing 
Cored! „ 3˙9 „, at bi idi 099 |18:5 P 
52:94 ohms in} 0'3 |7-6x10 | 4777| 43:4 642 1:00 20 | To be compared 
lace of arc | with No. 6 
6| Solid | Solid | 0'3 | 7'6 ,, | 4°94) 502,635) 0855,20 | Slightly hissing 
„ !Cored| 0°3|7°6 „ | 4°79 578/536 0°96 |163 | Not hissing 
8| Cored; , | 03/76 „ |480 516461 0:985, 16:0 5 
On Pyke and Harris alternator. Frequency, 97 vn per sec. 
9! 2-7 ohms in! 05| Very | ... 39:91590! 1:00 0:74; To be compared 
place of arc small with No. 10 
10; Solid | Solid , 0° „ - | 60°0'654| 0:885, 0°74 Slightly hissing 
11 „ |Cored| 03, ,, .. 57:85356 0:96 | 069 Not hissing 
12 Cored ds 05; ү bos , 565483 0:98 | 0°68 " 


Table II. 


On Ferranti alternator. Frequency, 100 per sec. Carbons, 13mm. 


* Apostle.” Current, 14:8 amps. Resistance in series, 3'9 ohms. 
3 .| Carbons | Are | P.D. | 
д 7, - —--—~~|length.| arc. 5 Notes. 
Top Bot. mm. Volts. | : 


—y„—ꝛ—— —— ee | een — 


13 Solid Solid! 0 |262 509 | 0795| Giving roaring sound and 
| | | | small green flames 
144 1 |455 | 403 0˙63 | Hissing steadily 
15 „ » | 8* |532 581 , 074 Near hi sing point and 
| ! : slightly hissing 
16 Solid Cored, 0 |249 | 334 091 | Hissing 
. 1 |31:0 426 | 0°93 Not hissing, but near hissing 
| int 
^» „ 8 [374 521 094 | Nothissing ; steady 
19 Cored Cored 0 | 209 | ' 0:985 K Н 
20 „ | „ « 1 256 375 | 099 Ж Ө 
oL] owe 5 |320 470 | 0°99 s ч 
22 „ „ 7 |362 515 | 09% » : 


„Note the resistance in series had to be reduced to 5°3 ohms to get this 
length. 


Table III. Effect of Length. 
On Pyke and Harris alternator. Frequency, 97 У per sec. Carbons, 


13mm. “ Apostle.” Current, 14°8 amps. Resistance in series, 0°3 ohms. 

+ „| Carbon. | Arc P. D. 

i, | 5 length. arc. ата гота Notes. 

PA | Top. Bot. | mm. Volta. ` T 

23 Solid |Ѕона 0 | 267, 521 | 0810| Small green flames and 
| roaring sound 

24 „ E 1 | 43:0; 502 | 0790, Hissing 

25 „ M 3 |538| 688 | 0'865| Very slightly hissing 

26 „ Е 6 636 807 | 0:860 | Not hissing 

27 , 5 15 | 83:0/1,100 | 0:89 | Humming sound, same pitch 

as dynamo | 

28 | „ = 20 | 91:5 | 1,220 | 090 Same; very unstable 

29 „ Cored 0 } 284, 388 | 0:925 | Hissing 

501, a 1 | 336; 476 | 0:955 | Not hissing 

31 „ 3 5 | 386, 550 | 0965 А 

32 „ M 6 |458| 653 | 0:965 » 

35 „, " 15 | 660, 949 | 097 Ж 

„ А 50 | 91-6 | 1,315 | 097 | Humming sound of dynamo 

35 Cored „ 0 | 23°4| 338 | 0:975 Not hissing 

365 „ * 1 |27T4| 394 | 0975 Р 

37 „ з 5 |333| 483 | 0:980 и 

88 „ * 6 | 348, 507 | 0980 ы 

39 „ " 15 | 523, 745 | 0:965 7 

40 „ 1 30 | 81°5 1,155 0°95 | Giving loud humming sound 
| of dynamo 

41|, E 45 107 |1605 | 1:01 Same flaming; very un- 
| stable; readings only 


rough approximations 
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however, seems due to the fact that, owing to the very large internal drop 
of pressure in this machine, a slight diminution in the current at any 
instant is accompanied by the large increase in the P.D. between the 
dynamo terminals. With the solid-cored and cored arcs the effects are 
similar ; but all occur in a much less d 

The R.M.S. value of the P.D. between the terminals of the alternate- 
current arc, the power it absorbs and its power factor are not fixed func- 
tions of the nature of the carbons, the arc length and the current, but 
depend also on the nature of the circuit outside the arc. Thus, with the 
solid arcs (experiments 2 and 6), which are bet ween the same carbons, have 
the same length and R.M.S. current, and are supplied by the same alter- 
nator, the P.D. between the terminals of the arc is reduced 3 volts, or 6 per 
cent., if resistance in series with the arc be replaced by self-induction, while 
at the same time the power absorbed by the arc is increased by 9 per cent., 
with a consequent improvement of the power factor from 0°74 to 0:855. 
The same effect is also produced if, instead of self-induction in series, a 
highly inductive alternator supplies the arc (experiment 10). With solid- 
cored and cored arcs the same changes occur, but to a leas extent... The 
power factors of solid-cored and cored arcs are always higher than those of 
solid arcs, and for the cored arc are generally very close to unity. 

One of the most striking results we have obtained is the great stability 
and comparative silence of all the arcs we have tried on the inductive Pyke 
and Harris machine, coupled with their steadiness and high-power factors. 
We think that, if а highly inductive alternator, having good efficiency and a 


period, and has caused the power factor to drop to the low value of 0°63. 
On still further increasing the length of the arc the peak on the Р.Р. arc 
curve no longer increases rapidly, and the time during which the current 
is small remains about the same (see experiment 15), which was with an arc 
length of 5mm. Experiments 19, 20,* 21 and 22 are with the cored arc. 
In this case the characteristic change in the P.D. arc curve is that the dent 
d occupies a relatively higher position up the side of the curve as the aro 
length is increased. The results with the solid-cored arc (experiments 16, 
17 and 18) are much more complicated. 

On the inductive Pyke and Harris machine, owing to its higher E.M.F., 
much longer ranges of arc lengths were obtainable, being only limited by 
the instability of long ares. Thus, with the solid arcs on this machine, we 
were able to obtain a range of lengths from Omm. to 20mm. (experiments 
25 to 28+). In this experiment, as with the solid arc on the Ferranti 
dynamo, the front peak in the P.D. arc curve increases with the length, 
but in а more regular manner, while the second or back peak is hardly 
noticeable when the arc length is more than about 10mm. The current 
wave form tends to become more triangular in shape as the arc length 
increases ; but this effect, we think, is due to the increase in excitation of 
the alternator, and not to the change in length of the arc itself, as this 
machine gives, when sending current through a non-inductive circuit, a 
more triangular wave when the exciting current is increased. 

The effect of change of length with the solid-cored and cored arcs on 
this machine is illustrated by experiments 29 to 41,{ the dent d moving 


On Pyke and Harris Alternator. 


Carbons, 13mm. “ Apostle.” 


4 — Current 
d P.D 


77 — Current 
' P.D. arc. 


Length=omm. 


Га. 5.—Effect of Length of Arc. 


steep characteristic, could be built, these machines would be eminently suitable 
Sor arc lighting. For then the necessity for choking coils would vanish, and 
harder carbons, giving, therefore, a much higher luminous efficiency, could be 
employed without loss of steudiness of the light. 


Section 2.—ErFrrect or LENGTH. 
(Figs. and Tables II. and ПІ.) 


In order to test the effect of the arc length on the reaction on the wave 
form, the size and kind of carbons, the current through the arc, the resist- 
ance, &c., in series, and the frequency of the impressed E.M.F. were kept 
constant, while the arc length alone was varied, the current being kept 
at the same value by changing the dynamo excitation. | 

With the solid arc on the Ferranti alternator, length Omm. (experiment 
13), the P.D. arc curve has two small peaks connected by a slightly wavy* 
horizontal portion which we find is characteristic of the sound which the 
arc produces, the current remaining emall for about one-eighth of the 
period. If we now lengthen the arc, keeping the R. M. S. current through 
it constant, we find the front peak p on the P.D. arc curve grows higher 
and higher, while the back peak and waviness in the horizontal portion do 
not change much, until we reach an arc length of Imm. (experiment 14), 
which is a steady hissing arc ; in this curve the length of time during 
which the current remains small has increased to about one-fourth of the 


* This waviness has partly disappeared in the reproduction of the curves, 


Current, 14:8 amperes. 
Resistance in series, 0'3 ohm. 


Frequency, 97 & per sec. 


‚ arc. 


Solid Arc. 
Scales. 


„ Current, Imm. = 2 amps. 


5 volts. For P.D. Arc, Imm. =10 volts. 


2 amps. 


Solid Cored Arc. 
Scales 


„ Current, Imm. 


2 amps. 


-*«—— Current 
P.D. arc. 


Cored Arc. 
Scales. ; 
For P.D. Arc, прот. =5 volts, For P.D. Arc, 1mm. 


Current, 1mm. 


Length = 30 mm. 


» 


Norz.— P. D. Arc Scale of Diagram 40 only changed 
to imm. = 10 volts. 


up the side of the P.D. arc curve with cored carbons as before, and finally 
forming & front peak for long-cored arcs. "The P.D. arc curve of long 
solid-cored arcs also has a high front peak. 

A point of interest, as measuring in a way the stability of the arcs, is 
the length at which each arc could be burnt, the frequency, the resistance 
in series and the arc current, all remaining the same, the corresponding 
lengths being 20mm. for the solid arc, 50mm. for the solid-cored, and 
45mm. for the cored arc. The power factor, in all cases, on both alter- 
nators is lowest for hissing arcs, and generally increases with increase 
of arc length. With solid carbons, however, we find that the power 
factor has à minimum in our experiments, when the arc length is about 
lmm., and the arc is hissing steadily. 

In all the long arcs we have tried, whether with solid or cored carbons, we 
find that the P. D. between the terminals of the arc rises rapidly to a high 
value after passing through zero, and then falls again almost at once, form- 
ing a front peak on the curves. The increase in height of this peak, with 
increase of arc-length, led us to think that it was connected with the 
resistance of the gaseous column forming the arc proper, and we, there- 
fore, tried the experiments described in the next section to settle this point, 


(To be continued.) 
* Diagrams 16, 17, 18 aud 20 in Fig. 2 have not been reproduced. 


t Diagrams 24, 25, and 27 of Fig. 5 have not been reproduced. 
t Diagrams 30, 31, 33, 36, 57, 39 and 41 have not been reproduced. 
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THE INDUCTION MOTOR.“ 


BY ERNEST WILSON, 
(Concluded from page 827), 


Armature REACTION. 
Before dealing with the armature or secondary circuit of this 
motor, it will be well to examine the disturbance produced in the 
primary induction, as the external resistance р is varied from со to 


zero. The inductions m, Sidt, m. Tiedt give the average over 


a half period 0/, and are plotted in Figs. 8 and 9 respectively for 
values of расо, 107, 0:149 and 0 0095, the frequency being 95 
periods per second. It will be seen that the disturbance is not 
great; it is greatest when p=0:0095. The variation of this 
average induction for p=0°15 at 52 periods per second can be seen 
by comparing Table IV. with III. 
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We now come to the armature. 


e,dt, fedt and fe,dt curves when ра» 0, since there is no disturb- 
ance due to armature currents. We have to investigate the rela- 
tions between these curves for poo, and when р has diminishing 
values given to it down to zero - 
If the ordinary self-induction theory be assumed, and if the coils 
on the armature were simply closed on themselves and not pooled 
together as in this three-phase arrangement, the relation could be 
expressed in the form of the equationse: 1 (for p=% )=(r,+ Pi) 


yit Li; € (for p= )=(r,+p) yet Lys; es (for p=o)=(r;+p) 
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уз + Lys; where L is a co-efficient of self-induction. Integrating the 
above from time 0 to time t and equating periodic parts, we have 


| 11 | 
[а (for p= о) dt= Је Ly; 
0 0 | 
: t 
p (for p= o») dt — [Gated yg dt + I, 
0 
t 
| toro) d [rro уй + Ls 
0 0 


If the epochs be chosen when y, y, y, are zero, the last term in 
each equation vanishes. ce 

In our case the electromotive force of an armature coil is not 
(r+p) y at ару moment owing to the influence of the respective 
coils on one another. The extent of this disturbance can be judged 
by an examination of the phase difference between e, and y,, e; and 


* Paper read before the Institution of Electrical Engineers, March 9. 


If the leakage is known, and 
Л have examined it in this motor, it is not difficult to deduce the 


(se Tables IX. and XIV.) But by 
variation of L we may write— 
е, (for p=% )=e, (for p=a)+Ly, ; ei (for p= =e, (for p=b)+Ly, | 
where a b — — — аге the values of p in the acual experiments, 
In these cases also when y,=0 we have— 


| [stor p-o) ài = [ге (for p=a) dt 
0 0 
fe (for p) й= f'e, (for p b) dt 


0 


Уз, and e, and y, in each case 


0 
and so on for e, and ez. ; . 
Now the curves ei, e, e, for p= о, a, b, – - obtained at fre- 
quencies 52 and 95 (ace Tables V., VL, VIL, VIII., X., XL, XII., 
XIII.), have been integrated, and the difference between the 
ordinates (when y, - 0) of fe, (for p= oo) dé and fe, (for p=a, b- — —) 
dt, which on the theory should be zero, is not zero. It appears 
that as p is varied the fe, (for p= oo) dt curve must be increased to 
cut the other when y,=0, up to the value of p corresponding to 
maximum torque, but that after this with p=0-01 ohm, the fe, (for 
p= œ) dt curve has to be decreased to cut the other curve when 
у=0; and so fore, е. The extent to which the ordinates bave 
to be altered is given in Table XV. for the frequencies 52 and 95. 
If the ordinates of the curve fe, (for p= со) dt be increased or 
decreased according to the difference found in this way (when у, == 0), 
for the different, positions of the phase, then the relation between 
such modified curve and fe, (for p=a, b- — —) dt is to be accounted 
for by the term L y, and so for ез and eg. This has been done for 
different positions of a half period and the value of L deduced. The 
colleeted results are given in Table XVI. Fig. 10 gives one set of 
curves, and Table X VII. shows how L hasbeen deduced. The values 
of L are not constant, but as pis decreased we see that L becomessome- 
what smaller. This may be connected with the disturbances shown 
in Figs. 8 and 9. The maximum value of L is 1:8x10** C.G.S. 
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units according to the experiments, We can calculate the value of 
L approximately from the maguetic circuit of this motor. The 
area enclosed by one armature coil is measured and found to be 
280 sq.cm. The length of the air space can be taken to be 
0175cm. Then the induction due to unit current-turn (C. G. S.) is 
approximately 4x 280/0 176 — 20, 110 C. G. S. units. 

The reaction will be that due to the rate of change of this flux 
multiplied by 6 (n/6)*, where n/6 is the number of turns per coil, 
there being six coils in series. In this armature n=24, so that 


— 12 
АЛЕГА 


Fic. 10 


LG x 16 x 20,110=1:9 x 10° C.G.S. units as against 1:8 x 105 found 


in the experiments. 

This, then, gives an account of the armature reaction in this 
motor. Its effect is to increase and then decrease electromotive 
force as the external resistance p is varied as shown in the 
experiments. 

An examination of the results in Tables IX. and XIV. shows 
that as p is decreased, the phase difference between el, ез, ез (for 
P=) and the currents уу, Y3, y, increases up to the point of 
maximum torque ; after this the effect at 52 periods per second is 
to slightly increase phase difference, but at 95 periods per second 
phase difference is decreased. The currents are not displaced а 
quarter period, in which case their demagnetising «ffect for a 
given current would be greatest. One has only to examine 
Tables VIII.“ and XIII. to see how violent the reactions are when 
p has the smallest value. The torque fluctuates in any coil between 
positive and negative values; the effect is a differential опе: on 


* The experiments in this Table were very difficult to perform owing 
to the rapid heating of the alternators—the load was so excessive, It will 


be seen that the instantaneous value of y!+y3+y is not alwifys zero. 


However, the deductions are amply borne out by Table XIII., which is 
well üp to the average accuracy of these experimenta. 


E 
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the whole there is a small positive torque. If we consider r+ p the 
independent variable, and the torque the dependent variable we 
have for large values of r+ tbe currents y practically in phase with 
impressed electromotive force e (for p= оо): the torque is small 
because y is small. As r+ p decreases tlie angle of lag of y increases, 


it is true, but y also increases, and we have seen that the electro-. 


motive force e (for p= oo) is also increased by armature reaction 
as distinct from self-induction pure and simple; the torque 
increases. This goes on until tbe torque has a maximum value. 
After this, on further reduction of r-- p until p=0‘01 ohm, although 
phase difference is not greatly altered (it may even be decreased) 
the cumrent y is increased ; armature reaction diminishes the electro- 
motive force very greatly, with the result that the torque decreases. 
During these experiments I have received help from Mesars. 
Greenbank, Davey, Renfree, and Poole, past and present student 
demonstrators in the Siemens Laboratory, King’s College, London. 
To these gentlemen 1 tender my thanks. I wish specially to 
acknowledge the assistance I have received from Mr. Renfree in the 
working out of results. 
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ELECTRICITY WORKS ACCOUNTS. 


— 


Bradford Municipal Electric Supply Works. 


Having started supply in September, 1889, the Bradford 
municipal electricity Supply undertaking has now completed 
its ninth year of working. 

During 1898, the accounts for which are analysed in the 
first table, the loan capital has been increased by £42,600 
borrowed, £40,000 at 8 per cent., and the balance at rates 
from 2% per cent. to 23 per cent. Of the total amount of 
£167,312 borrowed, £6,525 has been repaid. The expended 
capital has increased by £28,858, and the total now stands at 
£170,225, representing 261:5 per kilowatt of plant available 
for generating purposes. 

The business appears to be increasing at а very satisfactory 
rate judging from the increased output, which exceeded that 
of 1897 by as much as 42:9 per cent. The average price 
obtained per unit comes out at the very moderate figure of 
9:6d., the total revenue from all sources being 8°75d. per unit. 
Notwithstanding the moderate tariff, however, the expenditure 
is no higher than 42-9 per cent. of the revenue, and at 1:61d. 
per unit for total costs, is something like 0:54. below the 
average for municipal stations of similar output during 
1897. This result is an excellent one, especially con- 
sidering that, included in this figure for the total 
costs at Bradford there are charges which, though 
perhaps chargeable in the revenue account, appear some- 
what unfairly therein to the extent they do. It will be noticed 
that in the item ‘ Repairs, renewals of mains, &c." there is a 
sum of £669 to ‘Incandescent lamps for free supplies." 
Then there is under Management £698 to “ bank 
interest and commission.” These two sums together represent 
0-23d. per unit, and this, deducted from the 1:61d., we have 
1:38d. as the remaining total costs. The fuel costs, at 0:827а., 
is more than a 1d. below the average of similar stations, and 
generating costs, at 0-794d., compare very favourably with 
1-25d., the approximate average (for 1897) for stations with an 
output of 1,419,000 units in the year. These costs, in 


combination with the low expenditure on capital account, are 
results of which Bradford has every reason to be proud. No 
doubt the tramways, as а customer, contribute substantially 
to the economy effected, but it should be noted that the load 
factor is not above or up to the average. 

Turning to the financial results, the working profit for the 
year was £12,678, representing 8:12 per cent. of the mean 
capital. Out of this was paid £8,249 to the depreciation fund, 
£4,780 to reserve, and £8,850 as interest оп the loans. There 
is thus a balance which, with £9,425 from the previous year, 
amounts to £10,827. a 


Newcastle-upon-Tyne Electric Supply Co. (Limited). 


The date of commencement of supply being in 1889 the 
undertaking of the Newcastle-upon-Tyne company has com- 
pleted with 1898 its ninth year of working. Since the last 
accounts £6,854 of share capital has been paid up, raising the 
total received capital to £78,149. The total amount expended 
is about £98,188, or 275:5 per kilowatt of generating plant. 
With a 84 per cent. increase in the equivalent lamp connec- 
tion the output has risen from 660,906 to 803,789 units sold, 
or about 22 per cent. 

The average revenue from supply was 8:87d. per unit sold, 
or counting all sources 4:875d. Owing to the meagre infor- 
mation contained in the abstract of the accounts supplied us 
we are unable to separately render the items of expenditure 
either on capital account or out of revenue. It will be seen 
that the works costs show a sensible improvement over those 
of 1897, and that they are well below the average in company. 
undertakings of equal annual output. The management and 
property charges have increased, but not by much, and the 
costs are still below the average of similar stations. 

There is an item in the net revenue account which we have, 
following the original accounts, kept out of the works expen- 
diture account. This item is one of £1,295 to special 
expenditure on dynamo reconstruction, &c, during year." 
As will be seen we have included this £1,295 with the £1,000 ` 
paid to depreciation and reserve.. The working profit for the 
year was £8,140, and this with a balance of £652 from 1897, 
has enabled an ordinary dividend of 8 per cent. to be paid 
after satisfying the interest charges. | 

Arrangements are in progress for increasing the capacity 
of the station and also for giving a continuous current supply 
for power and other purposes. To meet the expenditure thus 
entailed an issue of 8,000 new shares has been made. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 
Aberdeen (Municipal) dines 13 Jan, 6 Kensi'gton & Knightabr (Co.) 99 Mar. 3 


Ayr (Municipal). Nov. 11 | Kingston - upon-Hull (Mun.) 1898 Aug. 19 
Bediord (Municipal) ...... » Mar. 4 ton-on- es(Mun.) „ Mar. 25 
Belfast (Municipal) ........ „ Sept. 28 Lancaster (Municipal)...... . Oct. 21 
B g (Company).... , Dec. 16 (Company) „ 1899 Mar. 8 
Blackpool (Municipal) .... ,, Oct. 7 | Leicester (Municipal) ... » Jan. 20 
Bournemouth (Com . „ June 8| Leyton (Municipal) ........ 1898 Sept. 23 
Bolton (Municipal) ........ » Dec. Liverpool (Mun ора) Vari du » Aug. 12 
Bradford (Municipal) P vans „ Мау 20| Manchester (Municipal).... ,, July 29 
ton (Municipal) ...... „ May 6| Newcastle and District (Co ) ,, 2 
Bristol (Municipal) „ July 29| Newcastle-upon-Tyne(Co.) „ April 29 
urnley (Municipal) ...... » Sept. 16| Northampton (Company) .. ,, April 15 
n-upon-Trent (Mun.) ,, April 16| Norwich (Company)........ 4, Dec. 2 
Bury (Municipal) .......... i ov. 25| Notting ep a rae -..1899 Mar. 17 
bridge (Company)...... 1899 Mar. 10| Nottingham (Municipal) ..1898 Oct. 23 
Cardiff (Municipal) ........ „ Јао. 6| Oldham (Municipal) M ov. 18 
Charing Cross (Company) . „, Маг. 17 | Oxford (Company) ........ „ April 1 
Chelsea (Company) ........ „ Mar. 31| Portsmouth Municipal)... » Nov. 4 
Cheltenham (Municipal)... 1808 7 ton (Company) ........ 10 28 
Chester (Municipal). „ Oct. 14 Reading (Company)) » Sept. 16 
Clerkenwell (Company) ... „, Маг. 18| Richmond (Company) ...... , Mar. 4. 
Derby (Municipal) ........ ,, . Scarboro (Company) . . , April 1 
sone wore) OCT „ Nov. 25 St. James & Pall Mall(Co.)..1809 Feb. 24 
Dover (Company) ........ „% Mar. 11| St. Pancras(Vestry)........ 1898 May 18 
Dundee (Municipal). „ Nov. 4| Sheffield (Company) „ Dec. 16 
Eastbourne ом) e.s.. „ July 22 Shoreditch (Vestry) ) » May 27 
Rdinburgh (Municipal) . . . „, Oct. 14 | Southampton (Municipal) .. ,, June 8 
Exeter (Municipal) ........ » Aug 6 BOUM смоле раг) AN » Dec. 2 
Glasgow (Municipal) ...... „ Aug. 12 Stafford (Municipal) „ Oct. 21 
Guildford company) ...... >, May 13| Sunderland (Municipal)... . ‚ Aug. 19 
Halifax (Municipal)........ » Nov. 13, Taunton (Municipal) ...... » Aug. 6 
Hammersmith (Vestry) .... , June 10 Tunbri Wells (Mun.) ..,, July 22 
Hampstead (Municipal) .. ,, Sept. 9| Walsall (Municipal)... . . . „, Nov. 11 
Hanley (Municipal) ........ „ April 8| Wandsworth(Company) ..,, Mar. 18. 
Harrogate (Municipal) .... , . 30| Westminster (Company) ..1599 Feb. 24 
Harrow (Company) ........ „ Sept 9 Whitehaven (Municipal) ..1398 Dec. 28 
Hast'gs & St. Leonard's (Co.), Spal 99 | Windsor (Company)........ » Dee. 
H'use-to-H'use Co.(K'ns'gt/n)1599 Mar. 31| Wolverhampton (Municipal),, July 16 
Hove (Company) .......... „ Маг. 10 Woolwich (Company) 1899 Jan. 13 
Huddersfield (Municipal) ..1898 Mar, 25 Worcester (Municipal) .... ., April 7 
Islington (Vestry) . . „ June 24) Yarmouth (Municipal . 1898 June 17 


THE ELECTR 


Undertaking Worked by. .... ..... Bradford Corporation. 


Date of Commencement of Supply... September, 1889. 
System of Supply . .. . . . eee mem emm | Ó- Wirewith batts. on one side only, other supplied 
( ( [( e.» | A. H. Gibbings. [through motor- generator. 
YEAR ENDED DEC. 31, 1897. DEC. 31, 1898. 
QUANTITIES— 
Units generated — ee enm — — . * 1,104,496 
„ AAA 993,588 
p SORE 00 ü nme coment ces cas coven c» um os oum да 977,120 
„ sold for public lighting, &o. ......„ smem wos mms ces om 16,468 
„ used on works — P 21,658 53,369 
UNITS SOLD PER 8 C.P. LAMP CAPACITY WW. 110 164 
Maximum supply demanded . — — 1,123 kilowatts 1,589 kilowatts 
Number of public lamps... ss. assas ss oas „ 12 arc 20 arcs, 11 glow 
Number of consumers —— 620 
Connections to mains in 8-c.p. lamp 60,000 
CAPACITY OF PLANT IN 8-C.P. LAM rs ce se sas on 90,000 
CAPACITY OF PLANT IN KILOWATTS „u sa sas 22 2,803 
Per kilowatt Per kilow 
CAPITAL— Total, | Capacity, | Тоа. | capacity. 
AUTHORISED (TOTAL) -=-= |£120000 | £429 {£165,194 | £597 
are ee eee eee wees -— £4 wt t» mt m m — oe eee — — — — 
Loan (including Debenture charges)... | 120,000 42:9 165,194 5977 
pum (ZOTAR) . MM eim | 126,290 45:0 170,096 61:5 
CPP — : — — iad. сез 
Loan (including Debenture с PENA ——— | 124,712 44:5 167,512 60°43 
AUTHORISED BUT NOT YET RECEIVED (TOTAL).... | — 4,712 – 1:68 – 4,902 – 177 
Share (unissued) ....... — oes on oas oae oan oan aut ome — — — — 
Share (uncalled) ............. ————— — — == — 
Loan (including Debentures) „s.m sesse. sm oœ sm smse 4,712 — 1:68 —4,902 -177 
REPAID (TOTAL) sevessscsososeeeoneo ——ũ———õ— Ir 5,700* 2:04 6,525* 2:36 
RESERVE OR SINKING FUND „u... 22 1,461 0:521 2,392 0:864 
. Poo om ans sak — — — — 
EXPENDED (TOTAL) _ ON nmn nt Onn oam эше dm эте ous oda эе эче эз 141,872 507 170,225 61:5 
Lands and buildings „e... sas ses sas om san sms as 27,203 9°70 27,861 10°06 
I et eos sas eas sas o os oan . 49,744 17:8 57,363 20°70 
Malos... inen? rrr s ms sos oos oas oas oon — | 59,4984 20°9 74,056 26°7 
Miscellaneous . ——À 6,427¢ 2°30 10,946¢ 5°955 
BALANCE OF CAPITAL ACCOUNT. lll. | — 15,582 - 551 – 130 — 0:047 
REVENUE-— Total. |Perunitsold. Total. Per unit sold. 
OTAL eee 2 — . „з 8 — £19,444 4°690d. £22, 204 3°754d. 
Нето from BADLY ааьан qus qui ve ade dap iem mpi аа 18,553 44804. 21,299 5`605а, 
3 ӨССЕ, KO. eee еа ene nes cus ces Doi ses ons 498 0:120d. 641 0°108d, 
n public lighting *=* * —ů 2 22 —— pae — — aie 
— sale of lamps, & “ q scons 95 0:023d. 106 0:018d 
E miscellaneous sources 298^ 0:072d. 159 0°027d 
EXPENDITURE OUT OF REVENUE— 
TOTAL 00878 ............« VO A e — | £8,210 19804. | £9,525 16104. 
WORKS COSTS........ seoseens 0 K ‚71 18804. 5,970 10094. 
Generation of electricity ...... АКЕНЕ werd „ 3,889 0*939d. 4,694 0*794d. 
Fuel (including cartage, xc.) ee: cer san omn ous 1,555 0*3575d. 1,932 0:8277d, 
GA r La aA ce o 56s tos davon oom iid odd 426 0:1034d. 461 0°078d. 
Wages at station és nth aep Ut bite 1,254 0°302d. 1,562 0°264d, 
Repairs and maintenance at station. 654 0°158d, 739 0°125d. 
Distribution of eleotrioit оозе ces vas ves ves cus nan oon can ces 1,653 0°3984. 1,148 01941 
bi v Ov PR E . 532 0:127d 263 0°045d 
Repairs, renewals of mains, &c, ... ses ss su sa sæ nen sus 1,121 0:270d 8857 0:150d 
enn Lien viis mese piant : те pim Gua де 168 00414 128 0*022d. 
Aittendanoe уана даша — ous ces uae can 168 0°041d 128 0:022d. 
Renewals TE . see TENES 40.000 000042 pes ade -— -- — -- 
NANAGHONE AND PROPERTY CHARGES............. 2,500 0:603d. 3,555 0:601d. 
Roy ties —— ——U— 2 ——U—ä—ä Q— . — эе көз === — — — | 
Rent, rates, taxes ....... ———— —— баб cee 779 0 188d. 1,144 0: 198d. 
Management 5 „ 1,721 0:154. 2,413 0" 408d. 
AIRE узсе sno dota oS EM ID roro sod 3 780 0:188d. 1,025 0:173d. 
Stationary, . е ob олай pn pe ci 138 0°033d., 142 0"024а. | 
Establishment charges 00: nan wen es ses m 485 0:117d. 459 00784, 
Law charges, e.. 30 518° 00774. 7877 0:1334. 
% to mean % to mean 
FINANCIAL RESULTS— V 
WORKING PROFIT FOR YEAR .................._...... - | £11,234 8987 | £12,678 8127 
Sum carried to Depreciation Fund .............—. Š ‚68 2:157 3,24 2°08% 
Sum carried to Reserve or Sinking Fund ....... м 5,558 2:67% 4,730 5:03% 
Net interest on loans (incl. Debenture charges) ... 2,913 2'53% 5,550 2:157, 
BALANCE FROM LAST AN. > 7,546 6:03% 9,425 6:047 
BALANCE AVAILABLE РОВ DISTRIBUTION, &c. ...... 9,425 754% 10,327 6:62% 
у! т. ATEAN TAT v Ko ry eR d oak ene OESR erred -- ЕЕ — — 
ORDINARY DIVIDEND e e: — — — —- 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 42:27; 42:97; 
Expenditure per kilowatt capacity. РА £2. 18s, 7d. £3. 8s. 10d 
REVENUE PER KILOWATT CAPACITY Tr £6. 18s. 108, £8. 0s. 5d 
Expenditure рег 8-с. lamp capacity. soe sos sas oes ses 1s. 10d. 2s. 24d. 
REVENUE PER 8-C.P. LAMP CAPACITY ............... & 4s. 34 d. 58. 13d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 6s. 53d. — 
Price charged for lighting, per unit — 5d. 41а.” 
Price charged for power, per unit.............. 868 — 21. 21d. to ld.” 
Price charged for public lighting. — = nil — 


interest and commission, £698. 
h Subject to 24 discount within two months. 
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NEWCASTLE-UPON-TYNE. 


5 ewcastle-upon-Tyne Electric Supply Co. Ltd.) 
1889. 


DEC. 31, 1897. 


Alternate-current transformers in houses and 
R. C. Jackson. 


[sub-stations 
DEC. 51, 1898. 


— . ————— Ff À—————-— —— . — {| — 


d Includes 202,019 units for tramways. 
e Includes £535 in 1897 and £1,174 in 1598 to public lamps. / Includes insurance, £89, and bank 
7 Includes £669 to incandescent lamps for free supplies. 


during year. 


, ments during year, 
formation expenses. 


1,054,660 1,275,233 
660, 906 803,789 
631,798 774,788 
29,108 29,001 
18,356 18,884 
24:5 19° 
— 855 kilowatts 
14 14 
— 788 
40,000 53,500 
27,000 ‚600 
890 1,300 
Total, PO Dect Ж Total. | Per kilowatt 
£100,000 | £112 £100,000 £76'9 
000 | 112 100,000 769 
71,295 801 78,149 601 
46,995 52:0 55,149 40°9 
25,000 281 25,000 19:2 
53,705 604 — T 
55,105 60:4 46,851 36˙¹ 
nil = 5 — 
nil 2 s = 
2,200 2°47 7,100 5:92 
81,733 91:9 98,183 755 
81,073 911 i ET 
660 07742 — 
10,438“ -117 — 20,034 ° 
Total. Per unit sold. Total.  |Perunitsold, 
£12,680 | 4600d. | £14642 | 143754. 
100 | 40304 | 12,965 | 38734. 
988 0°359d. 1,079 0°322d. 
588 | 02144. 588 | 0:176d. 
2 0°001d. 1 — 
3 9 001d, 9 00054. 
£5,804 21104. | £6,504 1 944d. 
4,225 1 530d. 4,515 1 349d. 
3,517 1:280d. 3,947 I:180d. 
5,517 1:280d. 3,947 1:180d. 
568 01704. 
1.989 0'594d, 
8914 0'1174. 
1,598 O. Sd. 
1,598 0:478d. 
Total. 88 L.S lcap.exp'nded 
£6,400° 8:107; £8,140 9'05% 
1,200 152% 2,2957 | 2:557 
1,450 1:84% 1,476 1:64% 
110 0:139% 652 0:725% 
3,7970 4:81% 5,021 55875 
77 " 87 == 
444% 
£5. Os. Od. 
£11. 5s. 2d. 
х Zs. Id. 
4 78. 254, 
[ 5s. bid. 
24. 414.2 
: 2d. to 3d. 
£42. 


е Over-expended. f Of which 
£1,295 is amount of special expenditure on dynamo re-construction 
7 Less varying discounts. 
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SPECIAL NOTICE. 

NOW READY.—Vol XLI of “Tar Exszornicun,” bound in 
strong cloth. Price 17s. 6d., post free 18а. 6d. Also ready, Cases for 
binding. Price 2s., by post да, 54. 

A complete set of the Second Series of “ Tus ELEOTRICIAN “ can now be 
supplied. These sets are very scarce, and early application should be made, 


THE WEHNELT INTERRUPTER. 

In days gone by, a new discovery or invention was frequently 
left almost unheeded by the scientific world until the inventor 
himself had developed it, and had, with the utmost pains, 
succeeded in convincing others of its value and importance. 
Nowadays, the mere publication of the result of an investiga- 
tion or an experiment will sometimes suffice to awaken 
general interest, and will incite scientists, from those at the 
top of the tree down to th» humblest students, to repeat the 
experiments and to extend them, seeking, if a new principle 
has been discovered, a wider bearing for it, analogies to it, 
and further elucidations of it; and, if it be a new inven- 
tion, endeavouring to extend its utility and application. 


| Whether these workers are impelled solely by the true 


spirit of philosophic inquiry, viz., by the desire to dive 
further into the secrets of nature, or whether their wish 
is the more worldly one of having their names associated in 
some way or another with what may be a great invention, it 
would be invidious to ask. Itis enough that the motive is there, 
and may produce valuable results. Although the discovery by 
Dr. Weanext of the electrolytic interrupter cannot be com- 
pared in importance with, for instance, that of Röntgen rays 
or of the means of practically employing Hertzian waves for 
telegraphic purposes, it is eliciting almost as much experi- 
mental investigation as the former, and even more than the 
latter. The reason, evidently, is that WEuNELT's apparatus 
can be reproduced simply and cheaply, and that the results 
to be obtained from its two pieces of metal dipping in dilute 
sulphuric acid are almost as unexpected and startling as was 
the discovery of the amount of energy contained in one element 
of VorTA's couronne de tasses. 

The form of interrupter used by WxnwzrT himself consisted 
of an anode of platinum and a cathode of lead, contained in 
а beaker of dilute sulphuric acid. It being essential that the 
exposed surface of the anode should be small, a platinum wire 
sealed into a glass tube and projecting a few millimetres into 
the acid was employed, the tube being filled up with mercury. 
This simple cell, placed, instead of the usual interrupter, in 
series with the primary of an induction coil, effectually broke 
the circuit automatically over a thousand times a second. 
Twelve volts sufficed to make the cell work as an interrupter, 
but to get these high frequencies of interruption a larger 
yoltage was necessary, the frequency increasing with the 
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voltage. The apparatus has only been altered as to small 
matters of detail by subsequent experimenters. Most have 
found that the glass tube which surrounds the anode breaks 
off, owing either to the intense heat or to the mechanical force 
acting on it, and an ebonite tube or a tube with an ebonite 
stopper has been substituted. M. D’ArsonvaL, however, prefers 
to employ a test-tube in place of the beaker, and to bring the 
platinum wire through the glass at the bottom. The use of a 
eopper wire soldered to the platinum, in place of the mercury 
eonnection, has also been preferred, and some have constructed 
multipolar interrupters, while Prof. S. Lvaxus Тномрзон has 
found that the regularity of interruption is improved by causing 
a jet of air to flow rapidly past the anode. From the first, 
WEuNELT observed that inductance in the circuit, so far 
from being a disadvantage, actually helped the effect, and 
that a higher voltage was necessary if no inductance was 
added. This was confirmed by subsequent experimenters, 
and gave rise to the explanation that the phenomenon was 
essentially one of resonance. Prof. Тномрвом, in his letter 
published in our columns, was among the first to explain 
how this was so. The evolution of the gas on the small 
surface of the anode sufficed to cause the initial instability, 
and the capacity of the anode, together with the self-induction 
in the circuit, kept up an oscillatory current. M. BLoxDEL has 
found, however, that investigation into the cause of the Wehnelt 
effect was one eminently suited to his oscillograph, and the 
result of his researches, which we publish in another column of 
this issue, appears to afford a good explanation of the recondite 
phenomenon. Some other remarkable observations remain to 
be elucidated, however. Mr. CauPBELL Swinton has found that 
ihe fatigue, which sets in after about a quarter of an hour's 
working, is not due to the heating of the electrolyte, as it is not 
eliminated by placing the cell in a water bath, and Dr. D. K. 
Monnis has succeeded in temporarily removing the fatigue by 
merely reversing the current. Mr. Beattie has measured the 
frequency by observing with a dynamometer the condenser 
current flowing into a condenser shunted across the cell, and 
he finds that it does not correspond with the note emitted by 
the arc. Mr. Вклттє necessarily assumed a simple periodic 
current, and the discrepancy is explained by an examination of 
M. BLoxDEL's curve. Mr. Hitu's observation that hydrogen as 
well as oxygen can be collected at the anode and his explanation 
of it may be also noted, Possibly this may imply a reversal 
of the current, but with equal probability, we think, it may be 
associated with the remarkable reversal of the ions of H andO 
observed by Prof. J. J. Тномзом in the electrolysis of steam. 
Соміма now to the probable usefulness and applicability of 
WEENELT’s device. Prof. Lopok, at the Physical Society, dis- 
pelled the idea that the new interrupter would improve 
Hertzian wave telegraphy to any extent, but its effect on X-ray 
work appears invaluable. All workers testify to its decreasing 
the time of exposure required, and to its eliminating the 
troublesome flickering observed on the fluorescent screen. 
Then, as pointed out by Mr. Ввоокз in our last issue, and 
also by Prof. Етлнп Тномвом, it renders possible the use of 
alternating current mains for working the induction coil, with 
the came simplicity as when utilising the continuous current 
supply, and its importance in this respect to the medical pro- 
fession is hard to over-estimate. In other directions also the 
Wehnelt interrupter is likely to prove of value. Alternating or 
rapidly-interrupted currents are frequently required for lecture 
demonstrations in buildings supplied only with continuous 
current. Prof. Erimu Tuomson has also worked a welding 
transformer by its means, and he even describes how a Wehnelt 
electrolytic musical box may be constructed, which last may 


prove useful as a lecture room experiment, but will have, we 
sincerely hope, no direct practical utility. Prof. FENG has 
found, at the expense of considerable repairs to his Tesla 
eoil, that a Wehnelt interrupter in the primary circuit of the 
first induction coil greatly exalts the electromotive force at the 
secondary terminals of the Tesla coil. | 
In addition, therefore, to providing a pretty scientific toy, 
WznnuzLT's discovery is destined to be of great value, both in 
aiding pure scientific investigation and as a useful adjunct in 
at least one of the most important recent applications of 
electrical science. | 


REVIEWS. 


— — 
Hectro- Dynamics. The Direct Current Motor. By С. А.!Слвов. 
WiLsoN. (Longmans, Green and Co., London. 1898.) 

- Binceé his Paper on The Design of Electric Railway Motors 
for Rapid Acceleration " was read before the Institution last 
year, the author's general method of treating electric motor 
problems is well known to electrical engineers. The work, 
the subject of this notice, may be characterised as a more 
complete discussion of the general subject of the continuous- 
current motor from the same standpoint as was taken up in 
the Paper referred to. A certain knowledge, by the student, 
of the use of the elements of design of motors is taken for 
granted, and the first chapter rapidly gets under way 
with a discussion and definition of the quantity chris- 
tened by the author the ‘induction factor.” The first 
and third chapters are thus taken up. Between them 
is sandwiched a chapter on “The Conditions of Uniform 
Motion,” which is quite interestingly written, and con- 
tains on pages 24 and 25 a very clear discussion of the 
essential identity of the two kinds of communication of 
energy, viz., ав heat and as work. Next, the peculiarities of 
shunt and series-wound motors are separately discussed in so 
far as they affect traction problems. Chapter VI., treating of 
“ Efficiency," is a useful discussion of the subject, and deals 
clearly with the practical testing and with the analysis of the 
various losses in motors. 

The“ Force Factor " is another term for which the author 
is responsible. There seems more sanction for the introduc- 
tion of this special term than for Induction Factor from 
the importance which the former quantity bears in relation to 
electric traction and the adequate rating of motors ; this factor 
really stands for the quantity “watts per revolution per 
second." The author takes the view that this latter expression, 
as also “ volts per revolution per second "—the equivalent of 
what he calls the Induction Factor —is misleading or 
inappropriate, as involving the idea of motion, whereas in his 
treatment of the subject the static conditions of the traction 
motor is of almost primary importance. There is a valuable 
chapter dealing with the subject of.motor control; the 
examples and quantities used to illustrate the discussion in 
this chapter, and, indeed, throughout the book, are so often 
taken from actual practice, or the results of actual tests, that 
the various data and curves have an intrinsic interest and 
value apart from their primary function. 

We are surprised to note that the word “ tension is 
exclusively used to denote what we usually term pressure, and 
that resistance or С. R.“ drop is referred to as heat drop." 
We congratulate the author on the general lucidity and the 
freedom from errors or misprints, and not least on the instruc- 
tive data which he has included in the book. While, probably, 
practised engineers will prefer to interpret the expressions and 
symbols into forms they are more accustomed to before using 
them ; nevertheless, the work should prove very useful on this 
special subject, and an excellent course to the student. 


Canalisations Electriques. Lignes Aériennes Industrielle. By R. V. 
Picov. (Paris: Gauthier-Villars and Masson and Cie.) 

In the present state of the electrical industry there is room 
for technical books with а narrow scope, dealing more fully 
with some special point in connection with electrical engineer- 
ing than a treatise of more general character can do. An 
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excellent example of this specialised literature is the small 
volume before us, which forms one of an Encyclopédie 
Scientifique . Aide-Mémoire," published under the direction of 
M. Léauté. As the sub-title implies, the book is not devoted 
to electrical networks generally, but only to overhead lines; 
and for some reason, which we fail to understand, the word 
* industrielles’’ seems to confine the author to electric light 
and power lines, and to exclude telegraph and telephone con- 
ductors. The subject treated is still further narrowed by the 
omission of any reference to that special branch of line con- 
struction employed on tramways. Even with this limited 
range, however, this book should prove most useful, as it 
instructs the reader thoroughly in the mechanical design of a 
pole-line, and contains practical hints as to the choice of the 
material and its erection. There are, of course, some points 
in the book which are open to criticism, and others which may 
not coincide with the views and practice (limited, we allow) 
in this country. Among the former we may mention the 
unscientific mode of expression, applied to a lightning con- 
ductor, ‘‘ C'est sa self-induction seule qui s'oppose à l'écoule- 
ment du fluide"; and among the latter, a paragraph on the 
needlessness of soldered joints in most cases. | 


Specification. No. 3. February—May, 1899. (London: The Proprietor 
of “The Builders’ Journal and Architectural Record.” 

This publication, hitherto a quarterly, is now, commencing 
with the present number, to be issued half-yearly, the 
publishers finding that the immense amount of labour 
involved in the production of a work of over 600 pages renders 
it quite impossible to continue on the original plan. An 
additional number of interesting and useful articles appear in 
this issue. One of these, entitled A Country House Electric 
Light Installation," by К. S. MacKinlay, is thoroughly good 
for its length, being well and concisely written. The section, 
entitled Electrician,” has been enlarged from about eight 
pages to about twenty-one. The new matter is chiefly the 
Board of Trade, Fire Office, the London Building Act and 
other regulations relating to electric lighting. 

Of less direct interest to electrical engineers is a technical 
description with sections of the Leyton pressed sludge and 
dust destructor, by William Dawson, M I.C.E., the engineer 
and surveyor to the Leyton District Council. There are also 
some valuable hints anent pile-driving in the form of a report 
by the committee of the American Association of Railway 
Superintendents of Bridges and Buildings. Although the 
matter contained in this number is probably double that in 
the preceding number, the bulk of the book has been kept 
within limits by utilizing the blank pages hitherto left for 
notes. There is no doubt that the work as it is will prove 
a valuable acquisition to engineers, architects and surveyors. 


INDUCTION MOTOR DIAGRAMS. 


BY O. O. HAWKINS, М.А, 
(Concluded from page 612.) 


If the above results be now examined from the basis of a 
single resultant field actually existing, it is seen that not only 
is the maximum field passing through the armature reduced 
below that which would be due to the primary current alone, 
i.e., is reduced to the value corresponding to e, but that it is 
again reduced to the value corresponding with e cos ¢,, and 
its phase is shifted backwards, so that the lines enter the 
armature with a lag ¢, behind the normal to the wattless 
magnetising current be, and with а still greater lag behind the 
normal to the total primary current. So long as there is an 
induced E.M.F. in the armature there are no actual lines pro- 
duced by the armature current across the air-space in the 
resultant field, but the effect of leakage may be conveniently 
considered on the basis of two superposed fields, as if the 
armature current actually produced lines in the air-space and 
so had self-induction, Really the lag of entry continues to 
approach 90deg. antil standstill of the motor occurs, and the 
resultant field through the armature becomes weaker and 
weaker as it becomes more and more distorted. The field 


wires do, however, actually have self. induction, the E. M. F. 
thereby produced being at right angles to the total* field - 
current and increasing simply in proportion to it. 

In Figs. 22-27 are drawn a number of diagrams for the same 
motor as in Part I., in which R,=0°75, and R. а? 0:5, the 
number of phases of the field and armature circuits and their 
numbers of turns being taken into account by the ratio of 
transformation a, so that whatever back E. M. F. is produced 
in the field, the induced E. M. F. in the armature is reckoned 
on the same basis. The variable that must be fixed for each 
diagram is the speed of the armature or which amounts to the 
same, the slip which determines the frequency /, of the arma- 
ture currents. 

With no current in the secondary, a magnetising current of 
20:3 amperes produced such a field that the total back E.M.F. 
due to itis 100 volts. Out of the total number of lines, 
it has been assumed that 15 per cent. leak through the air 
without entering the armature, 80 that the self-induced E.M.F. 
in the primary is to the useful back E.M.F., as 15:85. 
Thus, for each ampere of magnetising current, we have a 
useful back E.M.F. of 353 volts = 8:28 volts; and for each 
ampere of total current (any eddy-current --component- 


excepted) we have a self-induced E.M.F. of 363 = 0:57 volts. - 


Fic. 22.—No load. 968 revs. 
z=8°, $-518?. а=8:5°, 


Fic. 23.—900 revs. 
x=6°26°, = 418. a=5°, 


The impressed E.M.F. is to be 100 volts, while the speed 
of synchronism is 1,000 revolutions per minute. Let the 


motor be 6-pole, so that the frequency of the field is f —50 


8 1,000 


60 
E.M.F. with no current in the secondary is 15 volts, and is = 


27 f C,L, the inductance of the field is LIM 
2m х 50 х 26:3 
‘00182. The inductance of the armature, L,, reduced to the 
primary system, must with drum-winding be practically the 
same as that of the field, and we assume it therefore to be 
the same, viz., L,a* 2:00182. Take any speed of the arma- 
ture, say 800 revolutions, then the slip is 200; = 0:2, and the 
frequency of thecurrents in the armatureis f, = sf = 0:2 x 50 = 10. 


If % be the angle of lag in the armature, tan d.e eH Las 
and in the present case with both L, and R, reduced to 


2 x 10 x 00182 


the primary system, tan ġ,=—- - < —:228 whence 


ba = 12:85дер. Take any value of the useful back E.M.F. in 
the field, say 85 volts, then the induced E.M.F. in the arma- 
ture will be 85 x s=85 x :2—17 volts, and the ohmic E. M. F. 


* See preceding note. 


= 50 cycles per second. Since the self-induced 
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wil be 17 * cos 12:85deg.=17 х ·975 = 16-58, whence Cy = 
9106 Draw a line ОС, at 12:85deg. to the 


zm = 88:16 amperes. 

vertical line Oe, (Fig. 24) and upon them mark off the values 
of the ohmic and induced E.M.F. Prolonging OC, through 
O to C,, the power component of the primary required to 
balance the secondary current must lie along OC, and have a 
length = 88-16. Hence, along a line inclined to the vertical 
at an angle of 12-85deg., plot C., = 88:16, and along a line 
inclined to the horizontal at the angle of hysteretic advance 
В' =8-5deg., plot the magnetising current C, = 26:8, which is 
required to give the useful back E.M.F. of 85 volts. Com- 
pound the two, and the resultant OC, of 49 amperes is 
obtained. This current acting round the leakage circuit will 


produce a self-induced E. М.Е. = 15 x Ros —98 volts. No eddy- 


current component has as yet been introduced since any such 
° component is directly balanced by the actual eddy-currents 
and does not magnetise the field. The current of 49 amperes 
which magnetises the leakage paths must itself be ahead of the 
leakage magnetism by a certain angle z owing to the hysteresis; 


x 
` 
eee =>» — ч» “т ш» 22 ->A 


` 
` 

“ ` 

“a? 


Or rede: ` 
+ - ` 


Fic. 24.—800 revs. Maximum efficiency. Fro. 25.—700 revs. Maximum Н.Р. 


х=5°.. $—852*. a=2°5° х=0%5°. $284. а= 20, 
hence the self-induced E.M.F. is less than 90deg. ahead of the 
current by the same angle z. This angle by which it falls 
behind 90deg. cannot, however, be determined until the total 
back E.M.F., to the square of which the hysteresis watts are 
proportional, is known. An approximation must, therefore, 
at first be made by assuming some angle of lag for the total 
magnetism, less than 8:5deg. Since the inclination of the 
current OC, to the vertical ia 48deg., the maximum angle 
between e, and e would be 90deg.— 43deg. = 47deg., if there 
were no hysteresis loss due to the leakage lines ; the resultant 
of e and e, would then be A/86! + 28* + 2 x 85 x 28cos 4 7deg. 
—106. The actual angle between e, and e must be something 
less than 47deg., and the total back E.M.F. will be rather 
more than 106 since e and e, are more nearly in phase. If 
the total back E.M.F. be 107:5, the total hysteresis watts will 


107-5? А 
be 888 x (00) = 448. Out of this we have already 
accounted for 85 х 26:8 віп 8:5° ог 388 x 100 = 880, hence the 


difference still to be accounted for is 448-330=118. This 
must be equal to the product of the self-induced E.M.F. 
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and the projection of the current OC, upon it, i.e., 
28 x 49 cos (90deg. — z) = 118, whence cos (90deg. — х) = 56149 


= 0°086, and 90deg. – z = nearly 85deg. Hence plot e, S5deg. 
ahead of the current, and compound with e, whence we obtain 
the resultant total back E.M.F. OE =107°5 volts. ` | 

The eddy-current loss like the hysteresis loss is proportional 
to the square of the total back E. M. F.; it will, therefore, be 


562 x (100) 650 watts. The eddy-current component 
must be in phase with the total back E.M.F., and will be 


100 
650 А p 

= 1075" 6:05. From the extremity of OC, a line Ce = 6:05 
(Fig. 24) must, therefore, be drawn parallel to OE the total back 

.M.F., and this must be compounded with the previous com- 
ponent of 49 amperes. Thus the resultant total primary current 
OC is found to be 53 amperes. The loss of volts over the primary 
resistance is then 58 x 0:75 = 89:8 volts. From the extremity 
of the total back E.M.F. OE draw a line EK parallel to OC, 
and along it plot the loss of volts = 89:8. Join OK, then 
OK is the E.M.F. that must be impressed in order to give the 
back E.M.F. of 85 volts, &c. It scales, however, 187, so that 
the whole diagram must be reduced in the proportion of 


Fic. 27.— Standstill. 
2=375, ¢=406° a-105. 


Fia. 26.—500 revs. Maximum torque. 


124.25. $-359. а=9:5°, 
100 : 187, as shown by the similar triangles marked in heavier 
black lines. To begin with the secondary, the induced E.M.F. 
will be 12:4 instead of 17, and the ohmic E. M. F. will be 12:1 
instead of 16:58. The magnetising current C, and the 
power component are reduced to 19:2 and 24:2 amperes 
respectively, and the total current to 88:7. The useful back 
E.M.F. is now 62 volts instead of 85, and the self-induced 
E.M.F. corresponding to 88:7 amperes of total current, or 
86 amperes without the eddy component, is 20°5. 


The advantage of plotting the various quantities as in 
Fig. 24, so that the current lines fall to the right of the 
diagram and the E.M.F. lines to the left, is that the projection of 
the current lines on the volt lines gives the various items of 
work involved. Thus, the projection of OC, on e gives the 
work done in the armature, including a share of the hysteresis 
loss in the field due to the useful lines. The projection of 
OC, on e, gives the remainder of the hysteresis loss: if e, 
were at right angles to OC,, there would be no work therein 
involved, the total back E.M.F. and the projection of OC, on 
the line of total back E.M.F. being inversely altered. Bui 
now the projection of OC, on the total back E.M.F., gives 


- i * 
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Table II. 
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752/2325 4'8 248 | 14-15 89-0 | 5-0 266 |51810618] 1,643| 530| 359-5 11:5 348| 0 
753,227] | 75 250 143 |870 |49 27-6 |4870:66 | 1,826, 572 294 426 534-0 26:0, 342 166 
69-0 21:4 13:7 28:5 | 16°3 |85-5 4.7 31:25 41:80-745|2,530! 720 258 392 9400 94:0 524 | 522 
620/192 242 360 |2055 | 78-05 4-373877 (3520-817, 3,160 1,120 | 236 | 244 | 1460-0 | 295°0 288 879 
56:0; 17:3 (51:8 41:5 |9257 | 74:5 |4:1844:8 | 54-010'829 5,710 1,500 215 312 1,685:0 5000 252 933 
476 147541:4 500 | 28:5 |71:5 | 4-0 524 | 35-90-810] 4,245 2.050 200 | 285| 1/7100 | 855-0180: 675 
49:4 13˙15 48-3 58:0 | 33-0 | 71-0 | 3-98.59°0 | 38:3|0°785 4,655 2,600 | 197 283| 1,5550 |1,160-0| 90 305 6450" 46 
394/122 520 610 |348 |709 | 3-971622 14060726 4,725 2,900 193 282 1,5500 [15500 0 | 0 | o | 1 [575105 


the work done in the armature plus all the hysteresis loss in but for overloads when the angle of lag of the secondary 
the field due to both useful and leakage lines, and the projec- current is large, the more precise method above described is 
tion of C on the total back E. M. F. gives all the work done | necessary. It will be seen that for small loads C, is virtually * 

a prolongation of g,e, the power component of the magnetising 
current, but as the angle of armature lag increases, the inclina- 
tion of С, to ge increases. Further, the eddy component does 
not decrease so fast as the magnetising current, since the total 
field does not decrease nearly so fast as the usefal field 
(cp., Fig. 28). In fact, from no-load to standstill the eddy 
component only decreases from 5 to 8:97, and there is appre- 
ciable error in regarding the eddy component as in phase with 
e rather than in phase with the resultant of e and e, 

From a number of such diagrams for various speeds, all 
the characteristics of a given induction motor can be derived 
(Table ү plotted as before (Figs. 28 and 29). It will 
be found that ¢ is large at no-load, and gradually decreases up 
to а certain point, when owing to the leakage and self- 
induction of the primary, it agains begins to increase. Hence, 


=== 
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Volts or Amperes. 
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toad. Per cent. slip. 70 


Fio. 28.—Current, torque and н.р, per phase, with magnetic leakage. 


(including the eddy-current loss) other than heating the 
primary winding. Finally the projection of C on E, gives the 
total energy consumed in all ways. 
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Fic. 30.—Speed, power factor with magnetic leakage, and with 
8 50 | К, a?-Rf- 25. 
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at a certain load, there is a maximum value of the load- 
factor cos ¢, although this does not necessarily coincide with 
the point of maximum ‘efficiency. At no-load there is but a 
small angle between E, and e, but as the speed decreases E, 
advances up to or beyond e and attains a maximum point of 
advance, after which it again recedes. The total watts trans- 
mitted to the armature per phase — e C, cos ¢,, and the torque 
per phase, which is proportional to the former, reach their 
maxima at the same time, and this is for the load and speed 
200 400 600 800 1000 1200 MO) when the impressed E. M. F. is furthest ahead of e, or if it is 
| i Brake watts per phase. - | never ahead of е, is least behind e; e.g., in our case when 
Fic. 29.— Speed, power factor and efficiency with magnetic leakage. a =2° or E, is only 2° behind e. А comparison of Figs. 28 and 

р | ! 29 with Figs. 17 and 18 shows the immense effect of leakage in 

For loads within the working range of the motor, e, is | reducing the power-factor, torque, efficiency, and brake watts 
small, and little error is involved in plotting C, as was pre- | of the motor; it further alters the relative position of their 
viously done in part 1 when magnetic leakage was absent, | maxima. XE 
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А 
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It has been shown that cos ф, instead of increasing con- 
tinuously (as it does when magnetic leakage is absent), 
reaches а maximum and then declines. With the data of 
our imaginary motor, however, its value at standstill is still 
above its value at no-load, yet in practical motors this is not 
the case, but the curve of cos ¢ relatively to brake horse power 
curves round and descends below its ascending values. The 
reason for this is to be found in the lower values of resistance 
and consequent greater armature lag in the practical case of 
an efficient motor. Thus, if the resistances of armature and 
field-winding be reduced to 0:25 each, and all else is left 
unaltered, we obtain the curves of Fig. 30, corresponding to 
those of Fig. 29. This single instance serves to show how 
much information can be gained from induction motor 
diagrams as to the relative effect of altering one at a time 
ihe values of the data. 


THE MILAN-MONZA ELECTRIC RAILWAY. 


The problem of substituting electric traction for steam on 
the railways in Italy has been actively discussed during last 
year by the Italian Government and the leading Italian rail- 
way companies. It is now ccntemplated by the latter to carry 
out. practical experiments on several trunk lines of secondary 
importance, in order to ascertain the value of the various 
systems proposed. The first application has been made on 
the Milan-Monza line, which is a line common to the Mediter- 
ranean and the Adriatic Companies. Accumulator traction 
has been substituted for steam, and the inauguration of the 
new system took place a few weeks ago. We give herewith a 
brief description of the plant, which is now in regular operation. 

The power house is situated in the central railway station 
at Milan. The supply current is three-phase, at 3,600 volts 
pressure and 42 periods, and is derived from the network of 
the Edison Company. It actuates a Schuckert motor 
generator, consisting of a three-phase induction motor of 
100 н.р. and 400 revolutions, directly coupled to a continuous- 
current dynamo of 67 kilowatts at 250 to 350 volts. From 
the switchboard the continuous current is led to the ca 
house (70 metres distant) for charging the batteries. | 
. The line is about eight miles long, and is entirely operated 
by motor cars, each containing a battery of 180 traction cells 
and a small battery for lighting. The cars have been supplied 
by Messrs. Grondona, Comi and Co., of Milan, and are of the 
double-truck type, with two covered platforms at the onds; 
their dimensions are: 60ft. long over all, 9ft. Gin. wide, and 
8ft. 4in. high. The body of the car is divided into two first- 
class and two second-class compartments, and contains 64 
seats and standing-room for 26 passengers. The compart- 
ments are inter-communicating, entrance being made by the 
end platforms. At the extremity of each platform is a cab 
for the motorman. | 

The motor equipment consists of two 50 н.р. single-reduction 
motors, series-wound and four. polar, the reduction being in 
the ratio of about 1 to 8; the suspension is of the usual type, 
but with a double spring at each end. Each truck has a motor 
operating one of the axles, while the other axle is idle. There 
are two controllers on each car, and each consists of two 
independent commutating cylinders—one for connecting the 
circuits, and the other for inserting resistances. 

Two sets of 65 Hensenberger cells form the battery. These 
are usually connected in series, giving an average discharge 
pressure of 285 to 275 volts. With accumulators fully 
charged, а length of 31 miles may be run at the regular 
speed of 29 miles per hour. The accumulators are placed in 
boxes under the floor of the car, and the possibility of gases 
penetrating to the interior of the car is fully avoided. In 
addition, while the car is in the motor-house for charging, an 
electric pump is employed for extracting the gases from the 
interior of the boxes. 

Braking the car is effected by a hand-brake and a Westing- 
house air-brake; the latter is supplied by an electric com- 
pressor, which supplies also the acoustic signals. The cars 
are completely lighted by electric lamps. There is a 10 c.p. 
lamp in each single room, a 16 c.p. lamp on each platform, and 


& 16 c.p. lamp in the motorman’s cab. Externally the oar has 
five lamps of 25 o.p., coloured according to the usual rules of 
the Italian railways. The lighting current is supplied by a 
small battery, placed near the principal one. 

The motor-car, without passengers, weighs 58 tons in all, 
of which 16 represent the weight of the accumulators, This 
corresponds to about 1,8001Ь. per seat. A regular speed of 29 
miles per hour is maintained in service, but in the teats the 
cars have reached a speed of 88 miles without difficulty, The 
whole electrical equipment of the power-house and the motor- 
cars has been supplied by Messrs. Schuckert and £o., of 
Nuremberg. 


THE HISSING OF THE ELECTRIC АВС. 


Ihe following is an abstract of the first day's discussion 
in connection with Mrs. Ayrton's Paper at the Institution 
of Electrical Engineers on Thursday, March 28rd :— 

The PRESIDENT (Mr. J. W. Swan), after complimenting Mre. Ayrton 


on her Paper, which formed, he thought, quite a model of scientific methed 


in research, said that he felt much astonished at the great progress that 
had been made, and the perfection that had been realised in the arc 
method of electric lighting. He remembered how the very first arc lights 
spluttered and hissed ; and the trouble in connection with these was not 
entirely, as Mrs. Ayrton had pointed out, due to defects in the lamps 
themselves, but due in a very considerable measure to defects in the 
carbone. Carbons at that time were cut square or octagonal, and were 
made out of some hard substance such as was now found in gas retorta 
Considering the many circumstances which tended to its instability, arc 
lighting had reached a wonderfulj point of perfection; he should have 
thought it was almost finality, had not Mrs. Ayrton shown that it was 
possible to advance still further. Amongst other practical applications of 
this discovery—for he could speak of the work of Mrs. Ayrton in no other 
terms than as a discovery—he thought they would nolonger use the fluted 
carbons that had been used in connection with lighthouse illumination. 
Prof. SILVANUS P. THOMPSON said that they now had a practically 
new definition of the term hissing arc." .Apparently there were several 
thiogs that 4 hissing arc did. It made а noise, it showed a greenish colour 
(this was also a discovery of Mrs. Ayrton's); it spurted ; it produced 
mushrooms ; it covered;the surface of the crater for the time being with 
a kind of cloud or nebula, and it was accompanied with а very distinct 
drop of potential. But which of these things was to be taken as the 
criterion? He had always thought the noise should be taken as the 
criterion, and he was not altogether sure that it was not still to be tsken. 
But yet, after all, the drop in potential appeared to be most important 


in Mrs. Ayrton’s mind, because she bad pointed out again and again 


how in some cases the potential dropped and in others it did not. They had 
seen put upon the screen two arcs eide by side, one of which was open and 
the other enclosed. When the current was increased through both of them, 
and they beard a hiesing noise, they were told that it was the open arc 
that was hissing and not the enclosed, while to all appearances it was the 
enclosed, because it had spurted all over the place. It was very difficult 
how to tell what was a hissing arc and what was not, and he hoped Mrs. 
Ayrton, in her reply, would make it quite clear. There had been a 
remark made early in the Paper, referring to the discussions at different 
times upon the physice of the arc. They had been told to look in 
diagram 1 at the last line comparing the 1 mm. arc, and Mrs. Ayrton had 
pointed out that if they had the arc in the silent, state they might 
increase the current up to 14 amperes and no more ; after that they might 
have a hissing arc with 17 amperes, but that they could not possibly bave 
an arc either silent or hissing at 15 amperea Now this fallacy—for 
fallacy it certainly was—had been supported by Profe:sor Ayrton, but 
Mrs. Ayrton herself now supplied the antidote. They used to be told that 
if they had an arc, and kept the potential difference constant, and then 
lengthened the arc, the current increased in:tead of decreasing ; but he 
ventured to point out that it waa a fallacy. What they did was to lengthen 
the arc, and at the same time they did something to theexternal circuit to 
prevent the potential falling, and what they did was to increase the 
current in order to keep the potential up, aud the result was that they 
had a larger current for a longer arc. He thought Mrs. Ayrton rather 
underrated Mr. Trotter’s work ; Mr. Trotter had obtained very similar 
results to Mrs. Ayrton some years ago, although he (the speaker) did not 
know that they had been mentioned in any Paper un the eubject. He 
had intended to refer to the question of the shapes of carbon, but Mrs. 
Ayrton’s researches had proved that square carbons were to be deprecated. 
It was now definitely proved that the hissing of the crater was intimately 


connected with the access of oxygen complicating the effects at the crater 


surface, yet there was a great deal bebind that to explain why that com- 
plication should of itself set up the instability and the drop of potential. 
Мг. W. M. MORDEY eaid that Mra. Ayrton had not made quite clear to 
him whether instability was always an accompaniment of hissing, or not. 
If it was not, then they need not mind having an arc that did hiss. He 
mentioned tbis because of the reference to fluted carbons in lighthouse 
illumination. He had only been in a lighthouse once when the lights were 
on, and the arc was hissing the whole of the time. But it was, never- 
theless, a good, steady, useful light, and they must remember that these 
fluted carbens added to the useful effect of the arc by allowing the light to 
get out. One of the drawbacks of arc lighting was that the light Was given 
off from the surface of the crater, and only to a very small extent usefully 


F 
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directed its rays to the objects that had to be illuminated. It was on that 
account that Sir James Douglas (a former member of the Institution) 
introduced, when he was the engineer to Trinity House, that form of fluted 
carbon which he believed was always used in the lighthouses round our 
coasts. However, he thought there was still a large field to be, explored 
in connection with fluted carbons and alternate current arcs, and he hoped 
Mrs. Ayrton would give them a Paper on the physics of the alternate 
current arc generally, as well as on the hissing. He would like to mention 
а point in connection with alternate current arcs that had attracted his 
attention, which, perhaps, Mrs. Ayrton might be able to explain at the end 
of the discussion. There was seen, with alternate current arcs, a dark 
band halfway between the carbons reflected on the globe. It was seen 


on an ordinary l4in. globe as a dark band of about ljin. ог 2in.- 


wide. With & low period alternate current, say 50 per second, there 
was a regular steady pulsation that was not connected, eo far 
as he could see, with the periodicity. The periodicity was far too 
high to be noticed with the eye, but if this band was watched it 
would be seen to increase and decrease in breadth—perhaps 25 per cent. 
or 30 per cent. of its total breadth—at a rate of 400 or 500 times a minute. 
As there were with a 50 period current 6,000 currents a minute, there 


could be no connection whatever between this slow and regular beat and: 


the periodicity itself. Не had tried by various experiments to ascertain 
the cause of it, but without success. It. was nothing to do with the 
mechanism, because it bappened when the carbons were clamped perfectly 
steady. His last point was would Mrs. Ayrton explain the cause, if it were 
known, of the more granular appearance of the luminous surface of the 
carbons їп the enclosed are. | 


THE WEHNELT ELECTROLYTIC INTERRUPTER.* 


BY A. BLONDEL. 


The action of the curious Wehnelt interrupter, recently pre- 
sented to the Académie by M. D’Arsonval, has not yet been fully 
explained. It has been well established by experience that the 
essential condition for its oscillatory working is that the circuit be 
inductive.t Without self-induction, the interrupter immediately 
stops working, the anode gets red, and a very weak current passes 


continuously. The self-induction of the coil, or a supplementary 
inductive coil suffices to produce the phenomenon, and the 
frequency of the latter may be varied from one to several thousands 
per second by varying the inductance. One may, therefore, think, 
with the numerous writers who have already expressed their 
opinion, that it is a question of resonance between the self-induc- 
tion and the capacity of the condenser formed by the polarised 
anode. This capacity may, for instance, reach one or two micro- 
farads with a platinum wire 10mm. long and 0°бтит. diameter. 

But this interpretation, based on the hypothesis of sinusoidal 
variations for alternating currents, would not explain how the 
increase of electromotive force, working on a circuit of invariable 
composition, can increase the frequency. Neither does it 
seem to be confirmed by a direct study of the current 
curve. For example, the curve in the figure, copied from 
curves of current and electromotive force taken by means of 
my 5,000 period oscillograph, by MM. Duris, Farmer, and 
Tchernosbitoff under my direction, indicates a single овсіШа- 
tion. The experiment was made at 40 periods, with a self-induction 
of from 0'2 to 0'3 henry in series with the interrupter. The latter 
had a wire similar to that already referred to. The pressure of the 
battery was 33 volts, the current 5 to 6 amperes; the pressure at 
the terminals of the cell increased to 76 volts. The figure shows 
that the current is first established as in all inductive circuits ; the 
electrolysis continues to increase until the production of the 
gaseous envelope around the anode, then directly it is completed 
there is a sudden interruption of the current, and, at the same 
time, an enormous increase in voltage, projecting the spot outside 
the field of vision. Then both the current and the pressure resume 
their initial values and the action begins again. ‘The precaution 
which we have taken, to give to the circuit a slower proper period 
than that of the oscillograph, permits us to think that these indica- 
tions may be relied upon. 

* From the Comptes Rendus, April 4, 1899. 

t This necessity bas also been indicated by Dr. Fleming, M. Pellat and 


others. . 


Under these conditions the phenomenon of interruption only 
occasions one single aperiodic impulse. The energy LI? accu- 
mulated in the self-induction, and liberated by the interruption of 


the current, causes the condenser formed by the polurised anode 
in the electrolyte to be charged at high potential. 
destroys itself by discharging in an arc which is formed between 
the platinum and the electrolyte, and drives away the dissociated 
oxygen. 
is again in contact with the liquid which condenses the vapour, if 
any remains, and permits the current to flow again immediately. 
This action may be approximately compared with that of a 
hydraulic ram or a pulsometer. 
understand the necessity of a certain proportion between the 
self-induction and the anode without it being necessary to liken the 
phenomenon to a true resonance. One understands also why the 
employment of a high voltage, which increases the rapidity of the 
electrolysis, can increase the frequency. Finally, the form of the 
volts curve suffices to explain the large increase of the mean 
pressure at the terminals of the cel], pointed out by MM. Wehnelt 
and Pellat. 
ination of.the action at high frequencies, but one may fairly believe 


This condenser 


The anode is therefore immediately freed from gas, and 


This explanation allows one to 


The oscillograph used did not lend itself to an exam- 


that the phenomenon preserves the same character whatever the 
frequency. The explanation which I have proposed may, there- 
fore, be general. 


ADDITIONAL OBSERYATIONS WITH THE 
WEHNELT INTERRUPTER.* 
BY ELIHU THOMSON, 


Alternating-Current Circuits.—The interrupter will even work on 
alternating currents, provided the period natural to the interrupter 
is high enough to allow the current to rise to the critical value 
during the half wave or during one alternation. By placing the 
interrupter in series with the primary of an induction coil end 
connecting them across the alternating circuit, a torrent of sparks 
appeared between the secondary terminals at full separation. This 
was replaced by the noisy arc when the terminals were closer 
together. Furthermore, the sparks, when obtained, appeared to 
be undirectional, another good point in favour of the interrupter 
when used with alternating currents. Hence there is no obstacle 
to the use of alternating current in working an induction coil 
without condensers in exciting Crookes’ tubes by the discharges. 
This fact renders unnecessary the high-frequency apparatus and 
double-focus tubes commonly used with alternating currents, and 
reduces the apparatus to a simple induction coil and interrupter. 
It will probably be best to use a piece of platinum foil as a cathode 
in place of a lead plate, as this will add to the permanency where 
the current reverses, as in alternating-current excitation. 


Interrupter in Parallel. —It is found that two, three, or four of 
the platinum-point anodes may be worked in parallel in the same 
acid bath, and that their limiting currents need not be equal, while 
the sharpness of interruption, even in this case, is not apparently 
impaired. Several interrupters worked in parallel act asa unit, 
and take up a rate due to the total current, or, at least арргохі- 
mately, to the sum of the single currents of the interrupters. The 
musical scale may be sounded by varying the grouping of various 
sizes of platinum-point anodes properly adjusted. 

Inductances.—Interrupters may be made to work with a fraction 
of an ampere at low or high rates, depending on the inductance in 
circuit and the voltage. The inductance of the whole circuit, 
including the dynamo, is to be taken, unless a battery, a condenser 
or a dead-resistance load is across the terminals in addition to the 
branch containing the interrupter. The presence of the battery in 
shunt, or of the condenser, if large enough, or of the dead-resis:- 
ance load, if sufficient, may practically annul the effect of the 
inductance o. cae dynamo circuit, leaving the inductance coil in 
series wich the interrupter to alone control the rato of interruption 
with any given surface of platinum anode. Jn one instance two 
incandescent lamps connected across the mains near the interrupter 
brightened considerably when the interrupter was working. The 
rate of interruption was high, and was reflected into the supply leads 
as a high periodicity superposed on the continuous current. 


Different Rates Simultaneously Produced.—Two or more inter- 
rupters, working at different rates, may be supplied from the same 
source. Part of the inductance ia circuit may be common to the 
interrupters, and part be in branches through each interrupter, as 
before suggested. 

Variation of Inductances. —Several ways of controlling the rate of 
interruptions may be employed. The writer has used an induct- 
ance coil with a switch for varying the turns of wire in circuit, and 
this has been placed in circuit with the primary of an induction 
coil and its interruptera. In one instance, a small transformer was 
made with an iron wire bundle for a core, 8in. long and three- 


* Abstract from the Electrical World of New York. 
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fourths of an inch in diameter, Wound ona bobbin surrounding 
this core was a coil about Stin. long, consisting of eight layers of 
No. 22 wire. This was the primary put in circuit with the inter- 
rupter. Outside the primary turns was a single layer of No. 12, 
45 turns in all, or about 20ft. of wire. By closing the coarse 
secondary through & resistance which could be varied, the pitob of 
interruptions could be controlled, and, if desired, the musjosl 
soale sounded. Again, the wire core could be pushed in or drawn 
from the axis of the coil with the same effect, making this a sort 
of electrical trombone. Further, numerous taps were taken from 
the secondary layer, and these enabled more or less of the secondary 
to be closed, or partly closed through resistances or inductances to 
secure different rates or pitches. Similarly, in another case the 
taps were taken from the primary coil, no secondary being used, 
and the active length varied, which varied the rate. The sounds 
80 produced are not very musical, but are definite enough in pitch 
to enable a tune to be played, and the device could doubtless be 
automatically operated by contact made through perforations in a 
moving paper roll. 


Electric Welding.—A small. sized, open-core welding transformer 
was operated with entire success, and the same arrangement 
enlarged and otherwise adapted to the purpose can doubtless be 
employed on a much larger scale in commercial work. This would 
enable welding work to be done wherever the direct-current service 
is to be had. 

New Method of Working.—The writer has tried with success the 
following method of working an induction coil : A Wehnelt inter- 
rupter was put in circuit with an inductance across a 110-volt circuit, 
direct current. In shunt to the interrupter only, the primary of 
the induction coil was connected through a condenser. 


Repulsion and Rotation Experiments. —The new interrupter also 
furnishes a means whereby actions hitherto regarded as requiring 
alternating currents for their satisfactory demonstration may be 
produced from direct currents or circuits. The now familiar 
phenomena of repulsion of rings, plates, or the like, rotations of 
discs, &c., are readily reproduced. 


Open and. Closed Magnetic Circuit Cores.— The oores for the coils 
used with the interrupter should naturally be of the open-magnetic- 
circuit type. They may approach the closed-circuit type, having 
а moderate air gap cut in (еш. Closed magnetic circuit cores may, 
however, be employed in the following way, devised by the writer: 
A polarizing winding, in addition to the other windings, is pro- 
vided. It magnetises the core when the interrupter opens the 
circuit, oppositely to the effect of current in the winding in circuit 
with the interrupter or primary coil. The relations between the 
turns is such that the current through the interrupter overpowers 
the polarising current, the latter reversing the magnetism of the 
core at the time of interruption. The effect is similar to that of 
an alternating current in reversing the core magnetism rapidly. If 
а secondary coil be provided upon the same closed core its turne, 
sections, &c., can be adapted to the effect desired to be produced. 


THE WORLD'S TELEGRAPH AND TELEPHONE 
WIRE. 


The following table, giving the approximate mileage of the tele- 
graphic and telephonic systems of the world at the end of 1898, was 
included in the Paper on ‘‘ Telephones,” read by Mr. John Gavey 
before the Society of Arts, on the 12thinst. It is compiled from 
official documents supplied to the Bureau International at Berne :— 


present time. 


CORRESPONDENCE. 


— — 


GOVERNMENT TELEPHONES. 
TO THE EDITOR OF THE ELEOTRICIAN. 


Бтв: I hago just sean a cutting from your issue of the 7th 
inst., and I have to øsk that you wil kindly pommit me to 
notice it. In doing so I know I am writing to a supporter of 
the Post Office Telephone Department and also of the National 
Company. In the paragraph in question you refer to an 
American correspondent having sent me the telephone rate at 
Baltimore. I said nothing about a correspondent having 
sent me this. I took the rate from a document used in the 
proceedings before the Senate Committee of the New York 
Legislation in February, 1895, in which it is stated that the 
£16 rate in Baltimore for a radius of two miles is a legal rate 
fixed by the Legislature. It does not mention whether the 
wires are single or double. 

You say, “ Mr. Provand appears to be quite unaware about 
the charges in Manchester, Liverpool and other large towns.“ 
I know the National Company's rates, so far as they publish 
them. Glasgow has a single-wire exchange. The rate is £10- 
within half-a-mile of the exchange, rising to £25 at greater 
distances. I have before me a receipt for £20 paid for a wire, 
the distance from the exchange being less than two miles.. 
This, therefore, is far higher than the. Baltimore rate. You 
say that the National Company in London charge £10 for 
private houses. I am writing from a private house to which 
they refuse to supply me with a wire for £10, and ask several 
pounds more. You do not appear to know the National Com- 
pany’s tariff. | 

I have taken no pains to convince you that the rates of 
telephone service in New York are maintained by corruption. 
I have simply quoted facts in connection with the pro- 
ceedings taken before the State Legislature in regard to 
the rates. As а consistent friend of monopoly in this 
country you naturally support it in New York. There 
the rates are maintained by corrupt methods, here by the Post 
Office Telephone Department. The result is the same to the 
public, 1. e., extortionate rates and bad service. The remark 
in the last sentence of your note, to the effect that permitting 
municipalities to supply telephone service is not likely to lessen 
the danger of corruption, is simply an insult to our munici- 
palities, by inferentially comparing them with Tammany in 
New York. Notwithstanding the opposition of the supporters 
of monopoly, and of the Post Office telephone blunderers, the 
Government Telephone Bill will pass and licences will be 
issued to such municipalities as ask for them and comply 
with the necessary conditions. The result will be that tele- 
phone service in this country will be as good and as cheap as it 
is in many other countries. I look for the departure of the 
National Company from Scotland altogether within a few 
years, from inability to compete in the supply of a good service 
at а fair price.— Yours, &c., А. D. Provanp. 

2, Whitehall-court, London, S. W., April 18, 1899. 


[The Baltimore tariff we quoted is that charged at the 
The English tariffs we quoted are those 


LINES. WIRE. 
Telegraph lines. | Telegraph lines. $20 
| Telephone E Telephone 
State Ad- lines of State Ad- lines of 
ministra- | Railway States and Totals. ministra- : Railway | States and Totals 
tions and com- private tions and com- private 
| private | panies, Companies. private : panies, Companies. 
| companies. | companies. : e 
кае subject to Internat. Telegraph Convention: Miles. Miles. | Miles. Miles. Е Miles. | 25 00 2 Miles. I Miles. i 
ШТО рей C о ваен Айкай a Aa Иа ККК 490,200 179,570 169,300 | 839,070 || 1,604,300 , 623, 852,800 3,080,300 
Extra-European . . .. ..... .. . . .. .. . . . . . .. 5 167,300 64,620 14,290 | 246410 | 406,100 | 205,300 | 119,220 | 730,650 
IT.— Countries not subject to the Convention :— | | 
North Ameis ГУ а Union Co... eee 235,000 | | e | 255000 | 1005400, — 1,003,400 
e 248,500 | 186,400 | 424,900 745,600 | 2,175,000 | 2,920,600 
South America . . . . еы HUNE 15,533 | 9,500) 3107 | 27,940 | 29,820 27,960! 31,070 | 88,850 
Africa, Asia and Australia _............................... 24,853 | 27,950 9,320 62,133 74,560 85,880 | 24,850 , 183,290 
ILI.—Submarine cable companies . 107,00 167,800 | 169,600 | 169,600 


1,117,526 | 529,950 382,17 | 2,029,803 | 3,396,510 1,685,940 


3,202,950 ' 8,285,400 
E 2 


! 
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charged to the majority of subscribers in the respective towns. 
We have not supported monopoly in New York, and have 
offered no opinion as to whether the telephone rates there are 
maintained by corrupt methods. Mr. Provand himself is 
responsible for introducing that element into the discussion— 
which must now close.—Ep. Ё.] 


AMERICAN NOTES. 
New Yor, April 8. 


Air Brakes for Electric Cars.—The Third Avenue Railroad 
Co. expects to brake their cars with a brake operated by com- 
pressed air, a slow-speed electric motor being used to effect 
the compression. The current will be automatically shut off 
when the air brake is applied. 


, Electrically-Operated Pumps.— Quite a number of cities are 
in the market for electrically-operated pumps for water supply. 


| The Rapid Transportation Question.—A scheme of greatest 
importance for this city, which has been the theme of fruitless 
discussion in engineering circles for years, is the providing of 
cheap and rapid transportation facilities for the people of the 
city. Only those who have to come and go on our elevated 
roads or surface lines, especially in the “crush ” hours, have 
any idea of the discomfort attendant upon travel to and fro. 
‘A company, under the leadership of the Metropolitan Street 
Railway Co., offer to construct an underground rapid transit 
system. A proposition has been already submitted to the 
Rapid Transit Commission. The project involves the con- 
struction of a tunnel five miles long, to bo followed by viaducts 
and tunnels alternating according to the configuration of the 
ground until the upper section is reached. It is proposed to 
make this distance at fast express speed, viz., 15min. The 
estimated cost isnot given, though such figuresas $200,000,000 
have been mentioned. | ( 

Municipal Electricians.— The municipal electricians will 
hold a convention in this city September 4, at which it is said 
180 cities will be represented. 


_ Telephone Charges.—A strong fight has started in the 
United States against exorbitant telephone charges, and the 
legislatures of several States are taking a hand in it. 


Briskness of Electrical Business.—The general business 
conditions are improving rapidly. The prosperity now prevail- 
ing is bringing out capital. The papers are full of announce- 
ments of new enterprises, of combinations, of consolidations, 
of advances in wages. The railway interests are enormous 
buyers, and are largely re-equipping the roads. Locomotive 
works are crowded, car shops are refusing orders, and, in 
fact, all manufacturing concerns are crowded with work. 
Copper has advanced under the heavy demand, but it looks as 
if it had reached high-water mark. The announcements of 
the discovery of new and rich copper deposits fill the daily 
Press. Boston and New York capitalists appear to be infatu- 
ated with the business. European interests also are in the 
rush for these properties, and some of them are undoubtedly 
of exceptional value. 


— ——— 


LEGAL INTELLIGENCE. 


er 


Castner-Kellner Alkali Co. (Limited) v. Commercial 


Development Corporation (Limited). 

The Master of the Rolls and Lords Justices Rigby and Vaughan Williams 
yesterday (Thursday) delivered judgment in thia case on the appeal of the 
defendants from the order of Mr. Justice Bigham on August 3 last. The 
case has been fully reported in The Electrician of July 15 and 22, and 
August 2, 1898, and March 3 and 10, 1899. The action was brought by 
the plaintiffs, the registered owners ot letters patent No. 20,259 (1894), 
granted to Carl Kellner for an invention of improvements їп 
electrolytic apparatus for decomposing alkaline salts, and for an 
Injunction restraining defendants from manufacturing or selling 
caustic soda or other alkali in infringement of these letters patent. 
The apparatus tbe defendants proposed to use was pavented by M. 
Rhodin in 1896, and the plaintiffs alleged that this apparatus was in fact 
identical with one form of the Kellner patents, and their case was that the 
defendants had added nothing to the Kellner patent which was the one 


sued upon. Defendants, who denied the infringement, also attackel 
plaintiffs’ patent on the ground of disconformity. Mr. Justice Bigham 
decided that the plaintiffs’ patent was not bad on account of disconformity, 
and that the defendants had infringed their patent, and granted the 
injunction asked for. Hence the present appeal by defendants. 

The MASTER OF THE ROLLS, in giving judgment, said that tte 
action was brought for infringement of patent, but it was brought under 
very unusual circumstances. In the first place, the plaintiff's patent 
(Kellner's, 1894) had never been used for any eommercial purpose, nor 
indeed, at all, except, perhaps, by way of experiment. Its non-use was 
not explained by the fact that, although new and novel, it had been 
superseded by a later invention. But such was not the case. The patent 
sued upon bad not been used, because a prior patent belonging to the 
plaintiffs had been found to answer their purposes better ; but this prior 
patent was not relied upon by the plaintiffs in the action. In 
the next place the defendants had not yet begun work, s> that no 
infringement, in fact, by what they actually did could be proved. They 
had, however, constructed some apparatus according to another patent 
(Rhodin's, 1896), and they had admitted that they intended to use this 
apparatus ; but it was obvious that, if in practice it were found desirable 
to depart from some of the directions contained in that specification, such 
departure might have a very material bearing upon the question whether 
the defendants really infringed the plaintiffs’ patent. His lordship made 
this obzervation because Rhodin’s specification referred to the slow 
rotation of one of its component parts, whereas it seemed plain that much 
better results were obtained by quick rotation of the same part. If defend. 
ants’ apparatus were at work his lordship was satisfied by the evidence that 
the part to which he was referring would be rapidly and not slowly rotated. 
But if this were во, the effects produced would be so different that the 
question of infringement would, in his opinion, assume a totally different 
aspect, Again, when the defendants began to work they might find it better 
to keep what were called their bells stationary, and to rotate the trays and 
troughs in which they stood. They were under no obligation to work pre- 
cisely as told by Rhodio. But if such modification were made the question 
of infringement would be totally different from what it was if they were to 
assume that the defendants intended to make no departure from the 
directions contained in Rhodin’s specification. Again, when comparing the 
processes described in Kellner and Rhodin’s specifications, Mr. Terrell made 
a very important admission in favour of the plaintiffs. Headmitted that if there 
was no distinction between a rotary movement and a to-and - fro movement, 
described in Fig. 1 of Kellner's specification, then there was no practical 
distinction between his apparatus and plaintiffe. This admission was not 
referred to by Mr. Justice Bigham, and it was very important, as plaintiffs’ 
patent was for an apparatus and not merely for a method for making 
soda. But to treat this admission as an admission by the defendants 
as they would use it would necessarily amount to an infringement of 
the plaintiffs patent, even if it was valid, appeared to bim to be 
pushing the admission much further than was put to the learned counsel 
who made it, or to his cliente, who would suffer the consequences of 
it. He paused there, to consider the first point which arose in this 
case, and that was the nature of Kellner's invention aa disclosed in the 
specification. The invention was for an improved apparatus, and the real 
nature of that invention wes quite clear. It was an apparatus for making 
an open-mouthed vessel containing an electrified solution of salt over а 
stationary layer of mercury, covered over fresh water. The vessel was to 
be moved in such a way that the electrified salt solution should be in 
contact with part of the mercury for a time and then be shifted 
to another part, whilst the mercury was acted upon by the salt 
water and converted into an amalgam of mercury and sodium, 
or be brought into contact with the fresh water, so as to decompose the 
amalgam into mercury and soda in solution. That was Kellner’s invention, 
and, so far as he could judge, it was novel and useful. Kellner showed in 
his provisional specification one mode of carrying it out - namely, by a to- 
and-fro motion of the vessel or bell containing the salt solution; but it was 
quite competent for him to point out in his complete specification any better 
method of presenting tbe mercury first to tbe salt water and than to the fresh, 
provided be kept the mercury as quiescent as possible. His last point, 
therefore, was one of the essential features of his invention —the means 
of having a stationary mercury cathode, the shifting of the bell, and 
tbe non-shifting of the amalgam formed in it; the care tsken to 
make openings in the lower ends of the bells, so as not to displace 
the mercury, and the deacriptions showing how to work the appa- 
ratus whilst the mercury cathode itself remained at rest, so that 
the aim of the inventor was to keep the mercury as quiet as possible, 
consistently with the moving of the bells of salt water over its surface. 
This was very important, in order to distinguish Kellner's invention 
from Castner's prior invention, in which the mercury was moved rapidly 
from the mouth of one compartment coutaining salt water to the mouth 
of the other containing fresh water. His lordship had carefully studied 
Kellner's specification, and also the evidence of the experts called on both 
eides, and, notwitbstanding what was said about there being no practical 
difference between moving a bell through mercury and moving mercury 
under а bell, he was satisfied that any process by which the mercury was 
intentionally moved or disturbed, otherwise than to the least possible 
extent, by moving bells of salt water over it, was outside and not 
fairly within Kellner's real invention as disclosed in his original speci- 
fication. There he differed with Mr. Justice Bigham. His lordship 
did not attach importance to Fig. 6 in the complete specification, in 
which the position of the salt water aud the fresh water were reversed. 
That was & modification consistent with the real invention described in 
the provisional specification. Further, be was not prepared to hold 
(especially having regard to the admissions made by Mr. Terrell, as already 
mentioned) that the mere sübstitution of a rotary motion for a to-and-fro 
motion of the bells would not be equally within Kellners invention, as 
described in his provisional specification, provided, alwaye, care were taken 
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to keep the mercury still; but the clause No. 3, and Figs. 7 and 
8 to which it referred, was, in his opinion, an entire departure 
from the essential feature of his invention, as originally described. 
Here the mercury was intentionally not kept as still as possible, 
but might be moved and disturbed to any extent. This was quite 
inconsistent with the original idea. An invention for an apparatus for 
keeping the mercury still was not an invention for an apparatus for 
keeping the mercury moving. Clause No. 3. covered both inventions, and was 
tuch a departure and such an extension of Kellner's real invention as to 
render the patent sued upon invalid as it stood. Very possibly the 
defect could be cured by a disclaimer, but whether, when so cured, 
the patent would be infringed by the defendants it would be quite 
improper now to decide. If he was right in thinking that the defendants’ 
apparatus could not be worked with advantage unless the mercury 
was kept in rapid motion and and not kept as still as possible, the plain- 
tiffs would be well advieed to reconsider their postion before they com- 
menced а fresh action on an amended specification. In his opinion the 
judgment ought to be reveraed, and judgment entered for the defendants 
with costs, and the plaintiffs must pay the costs of the appeal. 

Lord Justice RIGBY concurred in a judgment of some length. 

Lord Justice VAUGHAN WILLIAMS said he was in the unfortunate 
position of having to differ from his learned brothers. He explained bis 
reasons for so doing in an exhaustive judgment, which.he then withdrew. 

Judgment was then entered for the defendants in accordance with the 
finding of the majority of the Court. 


Radford v. Tasker and Sons. 


At the Coventry County Court, last week, Mr. E. R. Radford, of 
Leicester, sought to recover £50 as commission from Messrs. W. Tasker 
and Sons, electrical engineera, Andover. Plaintiff said he was engaged by 
а manager for defendants to attend to their Coventry depót at a fixed 
ralary and a commission of 5 per cent. on all orders passing through the 
branch. Defendants denied that the person referred to had power to 
made the arrangement which plaintiff set up as justifying his claim. 
Judgment was eventually entered for plaintiff for £37. 10s., and costs. 


PARLIAMENTARY INTELLIGENCE. 


COUNTY OF LONDON AND BRUSH PROVINCIAL CO.'8 
BILL. 


The Select Committee of the House of Commons, preeided over by Sir 
William Coddington, which has bad under its consideration a group of 
Bills relating to projects for extending the use of electricity, both for light- 
iog and power purposes, in the Metropolis, resumed its labours on Tueaday. 

Mr. PEMBER, Q.C., for the promoters, now stated that he wished to 
make an anbouneement which he thought might have the effect of shorten- 
ing the labours of the Committee. It would be to someextent a complaint 
against the Board of Trade. Provisional Orders had been asked for by the 
promoters to give them power to supply electricity to the districts of 
. Fulham, Battersea, Bermondsey, Rotherhithe, Lewisham, Lee, Greenwich, 

Eltham, Poplar, Bethnal Green, Hackney and Stoke Newington. These 
Orders were applied for months ago, but as late as April 4th, when the 
Committee, &c., were dispersed for the holidays, letters in regard to all 
these applications were received to the following effect :— 

“ Dear Sir: With reference to the application made by you on behalf of 
the County of London and Brush Provincial Electric Lighting Co. ( Limited) 
for the above-mentioned Order, I am directed by the Board of Trade to 

state that they are not satisfied that the consent of the local authorities 
should be dispensed with in respect to any of the districts included within 
the area of supply." 
It was not, therefore, the intention of the promoters to further proceed 
with the applications for these Ordera, which were made in October last. 
The Board of Trade, therefore, could have, months ago, written the letter 
he had read, as they knew that the consents had not been obtained. He 
did not know whether it was possible fur anyone to give the Board of Trade 
а wigging, but he only wished he could do it. (Laughter.) The promoters 
had written to tle Board of Trade enquiring whether local inquiries could 
not be held, but the Board had made up their mind. The Bill would, in 
consequence, have to be amended, and the representatives of the various 
districts had been told tbat their further appearance before the Committeo 
would be unnecessary. The promotera, would, however, still ask for powers 
to lay mains through Shoreditch, Bethnal Green, Islington, Whitechapel. 
Battersea and Lambeth. 

Mr. WORSLEY TAYLOR, Q.C, (for the L.C.C.), said Mr. Pember's 
Announcement had come to himeelf and his clients with great surprise, 
though he must leave his learned friend to. settle his quarrel with the 
Board of Trade. What had taken place showel the exceeding incon- 
venience of the course adopted by the promoters in promoting a Bill, the 
lesser half of the objects of which were disclosed within ita four corners, 
whilst the greater half were concealed. He did not know what attitude 
the L.C.C. would now assume towards the Bill. 

The CHAIRMAN said the action of the Board of Trade in putting off 
their refusal of the Provisional Orders for so long seemed to the Com- 
mittee rather discourteous, but they (the Committee) had no jurisdiction 
in the matter. 

Counsel for a number of the petitioners against the Bill asked for costs, 
but the Committee reserved its decision on this point. + 
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Mr. WORSLEY TAYLOR said be proposed to take no further action 
on the Bill, but to reserve the right of the L. C. C. to appear at a future 
stage. He would suggest, however, that it might be well for the Com- 
mittee to throw out the Bill, so as to enable the promoters next year to 
come forward with a new and more carefully-considered measure. If the 
preamble were passed it would be well to put in the Bill a clause conferring 
on the L.C.C. powers of purchase. a. 

Mr. STATHAM (for the Lambeth Vestry)’ asked] the Committee to 
reject tbe application for a roving commission to open up the streets of 
Lambeth. At present there were three companies supplying electric ligh. 
in the district, and in December, 1897, the Vestry had entered into an 
agreement with the promoters of the present Bill, under which certain 
privileges were conferred. 

Mr. JOHN SMITH (vestry clerk of Lambeth) held that the fact that 
the Vestry had entered into an agreement with the promotera showed that 
there was no ill-will on the part of the Vestry. He objected to the pro- 
posal in the Bill to give the Board of Trade a veto as between the Vestry 
and the promoters in the matter of the opening up the roads. 

Mr. С. TAGG (clerk to the Camberwell Vestry) pointed out that in 
return for consent to the proposals of the promotera in 1895, it was agreed 
that the Vestry should have powera of purchase. There were no purchase 
powers in the present Bill. There was no power under the existing pur- 
chase clause to purchase a generating station. 

By Mr. PEMBER: Then, if you are not able to purchase the big gene- 
rating station we propose to put up in Camberwell—which will be large 
enough to supply outside areas with energy as well as Camberwell—you 
would be in the same position after the passing of this Bill as you are in at 
present !—Tbat is во, | 

The Order of 1896 givea you power to purchase the works authorised by 
tbe Order? —Yes ; and though there is no generating station mentioned, 
we hold that there ought to be. 

Mr. TALBOT (for the Camberwell Vestry) eaid, in 1895, the Vestry 
had gone very carefully into the matter, and had to give consent 
to the promoting company’s application for a Provisional Order, on the 
condition of the acceptance of the purchase clause, conferring on the local 
authority the right to acquire the undertaking after 21 instead of 42 years; 
and also tbe additional powor to buy at any time, by paying £133 for 
every £100 of capital expended on the undertaking, with a 5 per cent. 


‘dividend on the capital of the company for the extra period. It was also 


contemplated that a geverating station should he erected in Camberwell, 
proportionate to the demands of the district, but the company now pro- 
posed to erect a station of such dimensions that if at any time the local 


authority purchased they would b» unable to acquire anything but the 


mains, as the station would be on» supplying other districts as well. This 
he asked the committee to refuse its a-sent to. 

Mr. E. MANVILLE, the consulting engineer to the Vestry of Shore- 
ditch, testified to the crowded state of the roads in Shoreditcb, owing 
to many large water and gas mains, together with the mains of the 
National Telephone Co., the Hydraulic Power Co. and others. In 
the last financial year the Vestry had supplied by their undertaking, 
1, 030, 00 units of electricity in Shoreditch, of which 761,000 units 
had been taken by consumers. The cost of production was a little 
over 144. per unit. This low rate was due to the fact that the heat 
generated by the destruction of the dust and refuse was used for 
the production of electricity. Only one quarter of the steam power required 
at the electric station was obtained by the use of coal. With the exception 
of the Edinburgh station the Shoreditch station was the most economically 
worked in the kingdom. Owing to the smallness of the area to be tupplied 
—about one square mile—the service was carried out under favourable 
circumstances. He could nct say whether the local rates were paid on the 
generating station. The accounts did not include interest on capital. 

Dr. H. M. ROBINSON (clerk to the Vestry of Shoreditch) gave similar 
evidence, and stated that the electric undertaking was now paying rat 28 
the same as any other undertaking in the district. The electricity depart. 
ment was credited with 23. for every ton of refuse destroyed. 

The CHAIRMAN said he did not consider that the figure 1:28d., given 
as the cost per unit for the production of the electricity, was a fair one. 
A credit of 2з. per ton was given for destroying the dust; but the electric 
undertaking was not debited with anything for the use of the steam 
produced in so doing and used for generating purposes. 

Mr. VESEY KNOX (for the Shoreditch Vestry) contended that that 
Vestry, having set up an electricity undertaking of their own at a cheaper 
rate than жаз the case elsewhere in the metropolis, were entitled to be 
treated with the greatest consideration. He asked the Committee to 
refuse the powers now asked for. | 

On Thuraday the Committee inet, and the CHAIRMAN said: The Com- 
mittee do not think it necessary to hear further evidence in opposition to 
this Bill, as they have decided that they cannot pass the preamble. The 
applications made for costs the Committee have considered, and have 
decided not to allow. 


SS a a ͤ у да а честа 
. 


Annual Meeting of the Verband Deutscher Electrotech- 
niker.—The seventh annual general. meeting of this Society 
has been arranged to take place in Hanover from June 8th to 
11th. Members wishing to read Papers, or to exhibit appa- 
ratus, &c., are requested to communicate with the Secretary 
at 8, Monbijouplatz, Berlin, N., as soon as possible, and to 
state, at the same time, whether their Papers will be illus- 
trated by experiments. The Papers themselves should be sent 
in by the middle of May at the latest. Е 
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- ELECTRIC LIGHTING SCHEMES FOR THE CITY 
OF LONDON. 


On Tuesday Sir Courtenay Boyle, K.C.B., resumed the inquiry into the 
applications for Provisional Orders for the supply of electric current to the 
City of London area, made by the Charing Cross and Strand Electricity 
Supply Corp. (Limited), the Metropolitan Electric Supply Co. (Limited), 
ana the Smithfield Markets Electric Supply Co. (Limited). The counsel 
employed in the enquiry were the same as set out in our issue for March 31. 

At the commencement of proceedings Sir COURTENAY BOYLE asked 
whether the Corporation proposed to submit evidence from the City 
engineer. 

Mr. GRAY (for the Corporation) explained that at a meeting of the 
Court of Common Council, held the previous day, a series of resolutions 
were passed, the effect of which was that the City engineer would be called. 

Mr. D. J. ROSS said he was associated with the late Col. Haywood in the 
first installation of electric light in the City in 1870. He was familiar with 
the laying of the mains in the City in 1890-92, and knew that the work 
seriously interfered with the traffic and caused a great amount of public 
inconvenience. The operations were on a very large scale, and £30,000 was 
spent in relaying pavements, He believed the cost of electric current would 
be cheapened if there was competition witbin the City. Iu nearly all cases 
the space beneath the footways in the City were filled with pipes and 
tubes, and if other mains were laid they must be placed beneath the 
carriage way, & fact which would add to the public inconvenience. Under 
the agreement with the City of London Company the Corporation claimed 
ld. a lamp in case of a failure. The fines paid by the company in 1892 
came to £119, in 1893 £136, іп 1894 £138, in 1895 £137, in 1896 £362, 
in 1897 £552, and in 1898 £156. Unless all the circumstances connected 
with that competition were known it was difficult to express an opinion as 
to the public advantage to be derived from competition. 

Mr. POPE (for the City of London Company) said the attitude of the 
City Corporation was one of the most important factora in the question, 
and he assumed that this attitude was correctly described by the reso- 
lutions which that body had adopted on tbe previous day. Не would not 
discuss the question wbether the agreement between the company he 
represented at that inquiry and the late Commission of Sewers was a 
valid agreement or a binding one, that was a matter between the Corpo- 
ration and the City Compiny. He contended that the consent of the 
local authority to a Provisional Order was a condition precedent to the 
granting of the Order, and that there must be special circumstances to 
induce the Board of Trade to pass over such consent. The advantages of 
competition did not constitute such special- circumstances, as this was 
common in every case. "The resolutions adopted only the previous day by 
the Corporation surely meant that the City desired to be left alone, the 
existing arrangements being undisturbed. If the agreement between the 
Corporation and the City Company had been rendered void, the position 
of both bodies was an awkward one, as some of the most onerous condi- 
tions were determined, not by the Provisional Qrder of the Company, but 
under the agreement. Among otber matters was the question of street 
lighting, which was determined, not by the order, but by the agree- 
ment. No case had been made out against the City Company. The 
service could not be a bad one, as in the publie supply the occasional 
default had involved a penalty of only £36 in six months upon a total 
payment of £12,000. This could not, he urged, be held to justify the 
Board of Trade in disturbing the relations betwéen the local authority 
and the City company. 

Mr. FITZGERALD (for the Metropolitan Company) said the Corpora- 
tion had acted consistently throughout, and it was obvious from the reso- 
lutions just adopted that it desired to leave the matter in the hands 
of the Board of Trade to be dealt with in manner it might think best for 
the public interest. He asked the Board of Trade to say that the Metro- 
politan Company was the most capable of the three applicants to compete 
with the existing supply within the City. ИИМ. 

Mr. SHIRESS WILL (for the Charing Cross Company) contended that 
the Corporation clearly meant by its resolutions that the Board of Trade 
should not stand still, as nothing could be gained by such action. 

Mr. BALFOUR BROWNE (for the Smithfield Markets Company) said 
his clients were best able to supply the City and to meet the wishes of the 
Corporation, as they were the only one of the three applicants already 
within the City district. 

Mr. GRAY said he was instructed to state that the Corporation did not 
recognise the Smithfield Markets Company in any shape or form. The 
Corporation desired to take a position of absolute neutrality in the matter 
in accordance with a resolution passed on Feb. 23. 

Sir COURTENAY BOYLE said the inquiry would now close. The 
subject would receive the utmost careful consideration of the Board of 
Trade, which would communicate with the Corporation befor2 coming to 
any decision. 


THE CITY OF LONDON ELECTRIC LIGHTING 
CONTRACT. 


A special meeting of the London Common Council was held on Monday 
to receive reporta as to the legality of the contract with the City of London 
Electric Lighting Co. and also as to the attitude to be observed by the 
Council at the Board of Trade inquiry into the applications of three elec- 
tricity supply companies for Provisional Orders for the City district. 
After having decided to discuss the matter with open doors, the 
report of the City Solicitor, embodying the opinion of counsel. 


(Mr. W. O. Danckwerts), was read by the Town Clerk. The Streets 
Committee now recommended that this report and opinion should be 
referred back to them, with authority to take further opinion of counsel. 
The solicitor stated that the question had reference to the alleged 
breach of section 42 of the Sewers Act (1848) by Alderman Sir Joseph 
Savory, who had become interested, as a shareholder in the Brush Com- 
pany, in the electric lighting contracts entered into by the Commission 
of Sewers and that company. Mr. Danckwerts was of opinion that 
section 42 of the 1848 Act was still in force and applied to the Corporation, 
to whom the powers of the Sewers Commission bad been transferred. He 
was of opinion that the section was operative not only with regard to the 
time at which the contract was made, but to the whole currency of the 
contract, so that a contract would even be affected by an alderman or common 
councillor becoming concerned or interested therein after it had been made 
or entered into. Cases had been before the courts which settled this point, 
and from these decisions it was clear that a shareholder in a company was 
во interested or concerned in a contract made with the company in which 
he-was a shareholder, the result being that section 42 of the Sewera Act 
rendered null and void any contract made between the Sewera Com- 
mission and a company which during the currency of the contract had as 
a shareholder anyone who was a commissioner of sewers or an alderman or 
councillor. Sir Joseph Savory was a shareholder in the Brush Co. appa- 
rently during the currency of contracta with the commissionera, and the 
contracts so became null and void. He appeared also to have been a share- 
holder in the existing City of London Electric Lighting Co., as were also 
other commissioners and common councilmen ; and the contracts between 
the Corporation and the Company were, in his (Mr. Danckwerts) opinion, 
null and void. If that were во, they could be set up either by fresh con- 
tracts or by legislation. "The matter might be legally tested by bringing 
an action against the Company for a declaration, and it might also per- 
sonally be tested by proceeding for penalty. The City solicitor said if 
the Corporation were satisfied with Mr. Danckwerts’ opinion, and did not 
deem it necessary to have it justified by that of one of Her Majesty’s 
counsel, the Corporation ought to take immediate steps in the matter. 
Of courae, the opinion was not binding on the City of London Company, 
апі it was not likely that the Company would for one moment admit its 
accuracy. Should an immediate test be deemed desirable, it would be an 
easy matter to ask the opinion of a court of law on'the subject. If, on the 
contrary, the Committee were of opinion that advantage ought not to be 
taken of what was considered by some a technical breach, and by others a 
serious breach of the statutory provisions alluded to, the Company would 
still have to be approached with a view to an early removal of the disability 
under which the Gom pany маз working, supposing the opinion he had read 
to ke correct. Mr. Algar, who moved the adoption of the report, and, 
further, that it should be referred back to Committee in order that further 
legal opinion might be obtained, said the majority of the Committee was 
satisfied with the opinion. During the conference with counsel a question. 
was raised as to whether, if a member of the Court had taken ut any time 
a share in the City Company, the contract would become null and void, 
and counsel replied: “Certainly ; but the Company has it within its 
power to pass a resolution to the effect that rio member of the Court of 
Common Council should be capable of holding shares in the Company.” 
Having regard to thé serious position in which the Corporation was placed 
the Committee now asked the Court to allow them to take the opinion of & 
Queen's counsel in order to ascertain whether Mr. Danckwerts' opinion 
would be confirmed. Mr. Alpheus Cleophas Morton made a lengthy 
speeoh. He said the cbaracters of the members of the Court of Common 
Council should be kept clear of all conspiracies and all improper acts, and 
he hoped the time had come when the Court could deal with the City 
Company, who had acted so wrongly with the Court. The Company com- 
menced by surreptitiously putting down pipes in the City streets for the 
purpose of letting them to the National Telephone Co. If the com- 
missioners bad done their duty they would have compelled the Company 
to pull them all up again. The report was then adopted and the 
Committee was authorised to obtain a further opinion. 

The next matter discussed was the report of the Streets Committee 
relating to the Board of Trade inquiry, &nd to the request of Sir Courtenay 
Boyle, K.C.B., to be furnished with the views of the Corporation and 
the evidence of the engineer with regard to the three applications for 
Provisional Ordera to supply electricity within the City. It was recom- 
mended that the following propositions should be adopted :— 

(a) That evidence be tendered, on the resumption of the inquiry, by 
the engineer and by the electrical engineer. 

(b) That if, notwithstanding the terms of the agreement with the City 
of London Electric Lighting Co., the Board of Trade see fit to exercice 
the power conferred upon them by section I. of the Electric Lighting 
Act (1888), this Court is of opinion that the Board should not grant more 
than one Provisional Order, as a multiplication of the systems of supply 
would be prejudicial to the interests of the Corporation when the time 
came to take over the undertakings. 

(c) That this Court is of opinion that the Board of Trade should not 
dispense with the consent of the Corporation unless in the case of an 
applicant who is prepared to accept the insertion in the Provisional Order 


| of such terms and conditions as will secure the immediate and future inte- 


rests of the private consumers and the public. 

(d) That, should the Board decide to grant competition in the City, it 
should be subject to the Corporation having the right to purchase the 
undertaking (whether within or without the City) on terms to be previously 
agreed upon. 

(c) That provision should be made in any Provisonal Order to guard 
against the possibility of combination between two competing undertakers. 

After considerable discussion it was decided not to give expert evidence 
at the inquiry, and to inform Sir Courtenay Boyle that the Corporation 
did not desire to express any prefereuce for any one of the companies. 
Reeommendations (c), (2) and (е) were then adopted without debate. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first que Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
| NOW READY. 


% LABORATORY NOTES AND F'onus."—With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Ur. J. A. чощ, and will be found of $ servioe to Teachers, Demon- 
strators and Students. The object of this series is the sa of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3a. 6d. per 
dozen net; in sets of any three, 18. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. .The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. nee; or in handy portfolio, price 12s, net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 18. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms.” These cheaper Forms have prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Fo 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. | 

'"ELEOTRIOAL TESTING FOR TELEGRAPH ÉNGINEERBS."— By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
5 of the theory of testing as applied to electrical lines in general. 

emy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 


«Тнв STUDENTS’ Gum TO SuBMARING CABLE TISr Nd.“ —A new work 
by Messrs. Н. K. О. Fisher and J. C. H. Darby, with the above title, is 
now ready, price бв. neb ; abroad, 6s. 3d. This work is intended to serve as a 


guide to operators : in the telegraph service, and to those who desire 
to enter that servioe. e great cable companies now insist that their 
operators and probationers shall Tee certain examinations in electrica] 
subjects. The book is very fully illustrated. Second Edition now ready. 


"SOBMARINB OABLE-LAYING AND Reparring.”—By Н. D. Wilkinsor, 
M. I. E. K., &c., fully illustrated; price 13s. 6d. 

'"PRAOTICAL Norms FOR ELBOTRIOAL Stupanrs.”—By Messrs. A. Е. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 


% ELBOTRO-ÜOHBMISTRYI."—By Dr. G. Gore. Third Edition. Price 3s., 


% Кгвотво Morivs Powsr,” by Albion T. Snell, contains bho 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has 
much experience. Price 10s. 6d., post free; abroad, lis. New edition 
ready May 1, 1899. 

* WIRELESS TELEGRAPHY: SIGNALLING ACROSS Spaces WITHOUT WIRis 
BY ELxOrRIO Wavzs.”—By Dr. О. J. Lodge, with many original illusia- 
tions. Enlarged Edition, 28. 6d. net, 2s. 9d. post free. 

'" ELRCTROMAGNETIO THEORY.”—By Oliver Heaviside Pol. I., 12s. 6d. 
Vol. II. ready May 1, 1899, 


‘THB INCANDESOENT LAMP AND ITS MANUFAOTURR."—' This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8e. 

‘Tas STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS, "— Edited 
and enlarged by W. Worby Beaumont. Price 8s. 6d., post free. 

(«Тнв ART oF ELBOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s, 6d., post free, 


"THE MANUPAOTURB OP ELEOTRIO LiGHT CARBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price ls, 6d. ; post free, 1s. 9d. 


"Тнв BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH, 1896-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of genera 
as well as special information bearing upon the whole subject of eleotrica 
discharge research. Prioe 5s., post free; abroad, 5s. 3d. 


"LocALIBATION OF FAULTS IN ELrormOo мант Marins.”—By F. С. 
Raphael. Price 5s., post free; abroad, 58. 6d. Prospectus on application. 

^ ELECTRICAL ENGINEERING FORMULA," a pocket-book, by Messrs, W 
Geipel and H. M. Kilgour ; price 7s. 6d. ; by post, 7s, 9d. ; abroad, 8s. A 
fine large paper edition with wide margins for notes can also be supplied. 
Price 12s. 6d. ; post free, 13s. ; abroad, 18а. 6d. New Edition in the press. 

“Тнв ALTERNATE CURRENT TRANSFORMER,” Vol, I.—By Prof. J. А. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 12s. 6d., post free: 
Vol. II., price 12s. 6d. post free, is also ready. | 

** ELzoTRIO LAMPS AND ELzoTRIO LiGHTING," by Prof. J. A. Fleming, 
M.A., D.So., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. Price 7s. 6d., post free. 

‘ THE ELEOTRICIAN" PBIMEBS.—In Two Volumes. Vol. I., Theory. 
Vol. II., Practice. Price, stout paper cover, 2s. 2d. each, post free ; cloth, 
28. 9d. Single Primers, 3d. each, post free. 

«Тнв POTENTIOMETER AND ITs ADJUNOTS": A Universal System cf 
Electrical Measurement.—By W. C. Fisher, Fully illustrated. Price 6s. 
post free; abroad, 6s, 6d. Digest post free. 

«Овом ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth! 
also ready. Price 7s. 6d. ; abroad, За. Prospectus on application, 


‘Morva POWER AND GEARING FOR ELEOTRICOAL Machu mr. - By 
E. Tremlett Carter, C. E., M. L. E. E. Price 12s. 6d., post free; abroad 
18e. €d. Prospectus post free. 

** ARMATURE WINDINGS OF ELEOTRIO MaoHINES."—By Н. Е. Parshal 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Eleotric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 870 pages, 140 full-page 
illustrations and 65 full-page tables, 80s., post free. 

IN THE PRESS. 


"Tus ELEOTRIO Aro,”—By Mrs. Ayrton. 
‘Tag MANUFACTURE OF CARBONS FOR ALL ELECTRIOAL PURPOSES.”— 
By Francis Jehl. 


* ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. 
May 1, 1899. 
5 BATTERIES, THEIR DESIGN AND MANUFACTUBR."— By E. J. 
e. 


* PRIMARY BATTERIES: THEIR CONSTRUCTION AND Us.“ — By W. R 
er. 

* PRACTICAL TRLEPHONY.”—By Dane Sinclair and F. C. Rapbae 

* THE ELECTRICIAN’ WIREMAN’S PooKET-BOOK.”—By Е. C. Raphael. 


Vol. 11. ready 


“The Electrician” Blectrical Trades’ Directory and Hand- 
book for 1899.— The Big Blue Book” for 1899 is Now Reapy. 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &o., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume contains, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways, finally corrected to Feb. 9, 1899. "The 
price of the Directory and Handbook remains the same—10a., post 
free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


TENDERS INVITED. 


As advertised elsewhere, the Epsom District Council invite tenders 
for the supply and erection of: (a) Lancashire boilers and fittings, 
economiser, feed pumps, &e.; (b) pipework, &., in engine and 
boiler house; (c) steam dynamos and motor boosters ; (d) storage 
batteries; (e) main switchboard and oonneotions; (f) overhead 
travelling crane; (g) underground mains and conduits; (h) arc 
lamps and posts; (i) street glow lamps and accessories ; and (k) 
station lighting. Specifications, &c., may be obtained from the 
consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen-street- 
place, London, E.C., on and after the 10th inst. Tenders to the 
clerk (Mr. E. G. Wilson), High-street,, Epsom, by noon of May 8. 

The Hampstead (London) Vestry invite tenders for the supply of 
two 600-kilowatt steam alternators, five Ferranti or similar type 
switchboard panels, boilers, feed-water heaters, feed pumps, a 
40-kilowatt exciter, water softening plant, air pump and condenser, 
economiser, overhead travelling crane, &c. Further particulars are 
set out in an advertisement, and specifications, &o., re obtained 
at the office of the clerk (Mr. Arthur P. Johnson), Vestry Hall, 
Hampstead, N. W., where tenders must be lodged by noon of May 18. 


The Electric committee of Belfast invite tenders for mechanical 
stokers, economisers, pipe work and condensing plant. Specifica- 
tions, &c., may be obtained from the city electrical engineer (Mr. 
Victor A, H. McCowen). Further particulars are given in an 
advertisement, and tenders must be sent in to the town clerk - 
(Sir Samyel Black) by noon of Thursday, April 20. 

The Belfast Electric committee also invite tenders for laying con- 
duits and building junction boxes and for laying cables. An adver- 
tisement contains further particulars, Specifications, &c., may be 
obtained from the city electrical engineer (Mr. Victor A. H. 
McCowen), and tenders must be lodged at the office of the town 
clerk (Sir Samuel Black) by noon of Thursday, 27th inst. 


The Town Council of Reigate, Surrey, require tenders for (1) two 
water-tube boilers, economiser, brickwork, and flues, (2) steam 
exhaust and other pipes, steam pumps, &с., (3) two 100 kilowatt 
and one 20 kilowatt steam alternator, 8-ton overhead travelling 
crane, and sub-station equipment, (4) switchboard and instruments, 
(5) mains, lamp-posts, lamps and fittings. Specifications, &c., can 
be obtained from Mr. F. Hastings Medhurst, consulting engineer 
to the Council, 13, Victoria-street, London, S.W., on and after 
April 10, and sealed tenders must be delivered to the town clerk 
(Mr. Clair J. Grece), 84, Station-road, Redhill, Surrey, not later 
than noon of Monday, May 1. An advertisement on another page 
gives further particulars, 


As advertised elsewhere, the Salford Electric Light committee 
invite tenders for the supply of 3,220 yards of 02 high tension 
concentric lead-covered cable, compound insulation. Specificationr, 
&c., may be obtained from the electrical engineer (Mr. Chas. L. 
Turner), Walness-road, Broughton. Tenders (addressed to chair- 
man of Electric Light committee) must be delivered at the office of 
the town clerk (Mr. Samuel Brown), Town Hall, Salford, by 9 a.m. 
of Friday, 28th inst. Я С> | 
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The Darlington Corporation invite tenders for the supply and 
erection of:—(1) Lancash‘re boilers, with mechanical stokers ; 
(2) engines, dynamos, pumps, pipes, &, Green's economiser and 
tools; (3) storage battery; (4) switchboard and boosters ; (5) arc 
lamps; (6) feeders, mains and arc light leads, including road work. 
Further particulars are given in an advertisement. Plans and 
specifications can be obtained at the office of the borough surveyor. 
Plans can also be seen at, but not obtained from, the office of the 
consulting engineer (Prof. Alex. B. W. Kennedy), 17. Viotoria- 
street, London, S. W., and tenders must be lodged with the town 
clerk (Mr. Hy. С. Steavenson), Town Hall, Darlington, by May 8. 


Asadvertised elsewhere, the Edinburgh Corporation invite tenders 
for twelve months’ supply of :—(1)steam coal, (2) arc lamp carbons, 
(3) cast iron pipes, pavement box frames, &o. Specifications may 
be obtained from the borough electrical engineer (Mr. F. A. 
Newington), 5, Dewar-place, and tenders must be lodged with the 
town clerk (Mr. Thos. Hunter, W.S.), City Chambers, Edinburgh, 
not later than 24:h inst. | 


The Vestry of the parish of St. Mary, Buttersea (London), require 
tenders for the supply and erection of (1) feeders, distributing 
mains, and aro light leads (including laying and jointing); (2) 
watertube boilers; (3) steam dynamos and engines. Further 
particulars are given in an advertisement, and specifications, &., 
may be obtained from the vestry clerk (Mr. W. Marcus Wilkins), 
Municipal-buildings, Lsveuder-hill, London, S.W. Specifications 
and drawings may also be seen at, but not obtained from, the 
office of Prof. Alex. B. W. Kennedy, 17, Victoria-street, London, 
S. W., and tenders must be sent in to Mr. Wilkins on or before 
noon of Wednesday, June 7. | | | 

The South Shields Corporation require tenders for steam and water 
pipes and valves and a 15-ton hand-power overhead travelling crane. 
Tenders to town clerk by 20th inst. 


The Poplar (London) District Board of Works invite tenders 
for engine and pump room equipment and all electrical plant except 
battery ; boiler house equipment ; battery and battery stands ; and 
publio street lighting. Tenders to Mr, Potts by 10 a.m. April 25. 


The Tynemouth Corporation invite tenders for boilers, &o., 
economisers and fittings, ejector-oondenser, circulating pumps, 
tanks and pipework and water cooler, pumps, feed pipes, &o., 
travelling crane, traction switchboard, lighting switchboard, 
accumulators, cables, and traction steam dynamo. Tenders to the 
town clerk by noon of April 15. 


The Great Northern Railway Co. (Ireland) invite tenders for 
cables for feeders, returns, potential lines, &c., 6 motor and 
6 trailer cars, overhead construction, and battery and booster. 
Tendess to secretary by April 20. 


The Peterborough Corporation invite tanders for the supply and 
erection of Lancashire boilers and economiser ; steam dynamos, 
balancers and boosters ; secondary battery and accessories ; switch- 
board and instruments ; piping, tank, condensers and pumps ; and 
insulated cables. Tenders to town clerk by April 20. 


The Hull School Board invite estimates for the installation of 
the electric light at the central higher-grade school and school of 
science. Tenders to clerk by 25th inat. 

The West Ham Council invite tenders for two 1,500 1. H. P. 
engines, two 800 kilowatt alternators and exciters, Tenders to 
towa clerk (Mr. Fred. E. Hilleary) by 4 p.m. of April 25. 

The Gas and Electricity committee of the Stockport Corporation 
require tenders forstorage battery of 750 ampere hours’ capacity. 
Tenders (addressed to chairman) by 19th inst. 

The Reigate Town Council invite tenders for the electric lighting 
of their proposed isolation hospital. Particulars from surveyor, and 
tenders to town clerk by 19th inst. 

The Dublin Corporation invite tenders for the supply, fitting and 
connecting of electric light fittings suitable for a 200 volt supply. 


Specifications from city engineer and tenders to town clerk by 
20th inst. 


The municipal authorities of Almodóvar del Campo, Oiudad 


Real, Spain, require tenders for the eleotric lighting of the streets 
for 20 years. "lenders by May 5. 


TENDERS RECEIVED AND ACCEPTED. 


The Gloucester Town Council, at their last meeting, considered 
reports of the Electricity Supply committee and the consulting 
engineer (Mr. Robert Hammond), and accepted the following 
tenders for additional plant required for the electricity works :— 


British Insulated Wire Co. (public are lighting) ) . ө £969 16 
Blake and Knowles (condensers and air pumps) ..................... 567 0 
Stanton Ironworks Co. (cast iron water pipes) ........................ 400 0 


Ashton, Frost and Co. (steel steam, exhaust pipe and drain pipes) 1,185 0 

The Aberdeen Town Council have accepted the tender of Messrs, 
Macartney, McElroy and Co. for the supply of overhead line con- 
struction, tram-cars and accessories, switchboard, instruments, &c., 
for the Woodside electric tramway, at £7,793. The tender of the 
British Insulated Wire Co., for feeder, pilot and test cables, has 


been accepted at £5,340. Including the contract for the permanent 
way and road work, the whole of the contracts amount to £32,153. 

Tho Canterbury Council have accepted, on the recommendation 
of the Lighting committee and their consulting engineer (Mr. Robert 
Hammond), the following tenders for additional plant and mains :— 
R. Taylor and Sons (one boiler complete and mechanical stokers) £707 10 
India Rubber Company (one 150 kilowatt steam dynamo, steam, 

exbaust, &c., pipes, condenser, and accessories, centrifugal 

pump and motor, tools, painting, & eese 2,622 0 
Western Electric Co. (underground mains, cables, &c.) ............ 1,314 0 
The tenders for switchboard extension ara still under consideration. 

The Bury (Lancs.) Town Council have acsepted the following 
tenders :— 

Ashton, Frost and Co., for the supply and erection of three electric ` 
motors at the sewage work:. Eighteen tenders were received. 

W. Lord, for the supply and erection of Lancashire boiler with steam 
and other pipes. Two tendera received. 

Scholes and Sons, for the wiring of the sewage works. ‘Twelve tender 
received. | 

The following tenders have been obtained by the Fulham Vestry 
for the supply of generating plant, mains, &o., in connection with 
their electric lighting scheme, and have been referred to the 
Electric Lighting committee and the consulting engineer (Mr. F. H. 
M«dhurst) for analysis and report :— 

British Insulated S. 2. de Ferranti 

Wire Co. £51,542 8 6 (Limited) £49,339 17 2 
Jobn Fowler & Co... 50,815 2 6 | Brush C». ........... 47,282 0 0 
Jobnsonand Phillips 49,927 6 0 | General Electric Co. 45,718 7 10 
The tenders were not publicly invited, the above firms being asked 
to submit estimates privately. 

The following tenders were accepted by the Hammersmith 
(London) Vestry at their meeting on Wednesday evening :-— 

Babcock and Wilcox, three water tube boilers, £3,320. 
J. Musgrave and Co., two vertical steam engines, £7,284. 
Siemens Bros. and Co., two alternatora, £5,684. 
Callender'a Co. cables, at schedule prices. 

James Ritchie, cast iron pipes at schedule pricas. 

The Liverpool Corporation have extended the contract with the 
Callender company for the supply, laying and maintenance of elec- 
tric light mains for two years. 

The Burton Town Council have accepted the tender of Tinkers 
(Limited) for the supply of additional boilers at the electricity. 
works for £1,980.° Originally the Council were recommended to 
accept the tender of Messrs. Edwin Danks and Co., but the labour 
members objected to the acceptance of the tender as they alleged 
the firm did not psy the standard rate of wages. The actual result 
is that the Council pays £285 more by the acceptance of a fresh 
tender. The tender of Messrs. Westwood and Wright has also 
been accepted for the supply and erection of ironwork at the station. 


The Rothesay Town Council have aocepted the tender of Messrs. 
Lowdon Bros. for the supply and erection of two 20 н Р. coupled 
engines and dynamos, switchboard, cables, arc lamps and To 
feed pumps, steam and exhaust pipes, &o., at £2,501. 193. 2d. 


The tender of Messrs. James Carrick and Sons has been accepted 
by the Brighton Town Council for the supply of a 20-ton travelling 
crane at the electricity works at £415. Messrs. Carrick and Ritchie 
also tendered at £498. | 


The Dundee Tramways committee recommend the Council to 
accept the following tenders :—Cooper and Greig, four Lancashire 
boilers and seatings, £3,058 ; Lowdon Bros., two 450 н.р. steam 
dynamos and one 700 н.р. steam dynamo, £9,700. The steam 
dynamos are to be Willans’—-Thomson-Houston sets. 


The Plymouth Town Council have accepted the tender of the 
Edison and Swan Co. for the supply of sub-station transformers at 
schedule prices, and arc lamp carbons at £5 per 1,000 pairs. The 
tender of the Brush Co. for the supply of street-box transformers 
at schedule prices has also been accepted. 


The Winchester Town Council have accepted the tender of 
Messrs. E. Н. Gudgeon and Co., for wiring the publio offices, public 
library and art school, at £214. 7s. 8d. 


APPOINTMENTS VACANT AND FILLED. 

The Gas committee of the Keighley Corporation require an elec- 
trical engineer to prepare specifications, &c., of an electric lighting 
scheme, Further particulars are given in an advertisement, and 
applications (addressed to the chairman of the committee) must be 
sent to the town clerk (Mr. George Burr) by May 1. 


The Leyton District Council require a draughtsman for their 
electricity department to work under the instructions of the 
Council's chief electrical engineer. Salary £10) per annum, rising 
to E150. Some further particulars will be found in an advertise- 
ment. Mr. R. Vincent, Town Hall, Leyton, is clerk to the Council. 


The Belfast Electric committee require an assistant electrical 
engineer. Further partioulars are given in an advertisement, and. 
applications must be lodged with the city electrical engineer (Mr. 

ictor A. Н. McCowen), Central Station, East Bridge-street, 
Belfast, by Tuesday, 25th inst. 
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The Salford Corporation require an assistant electrical engineer. 


Salary, £160 per annum. Applications (addressed to chairman of 
Electric Light committee) must be delivered at the office of the 
town clerk (Mr. Samuel Brown) before 9 a.m. of Tuesday, 18'h 
inst. See advertisement. 


The Hull Electric Lighting committee require two junior assist- 
ants. Applications to city electrical engineer (Mr. A. S. Barnard), 
Electric Light Station, Dagger-lane, Hull, by April 20. See advt. 


The Sheffield Corporation require a mains superintendent, at a 
salary of £250 per annum. Applications to the manager and 
engineer (Mr. Wm. Johnson), by 27th inst. See advertisement. 

The Central London Railway Co. require a traffic superintendent 


and an accountant. Applications to secretary, 16, Great George- 
street, S.W., by 29th inst. 


Mr. H. Haskayne, assiatant superintending engineer of the South 
Wales district Postal Telegraphs, has been · appointed superin- 
tending engineer of the North Western district at Manchester, in 
succession to Mr. John Doherty, who recentl 
Haskayne joined the old United Kingdom Telegraph Co. at 
Liverpool in 1863, and after six years’ service went to Leeds, where 
he remained until 1870. When Government took over the 
telegraphs Mr. Haskayne was transferred to the commercial branch, 
but in 1874 he was appointed to the engineering department. In 
1892 he was promoted to the position of assistant superintending 
engineer of the South Wales district under Mr. J. Gavey. 


Dr. J. T. Nicholson, of Montreal, has been appointed lecturer in 
the engineering department of the Manchester Municipal Technical 


School. 
BUSINESS NOTICES. 


Under the title of the Helios Electrical Construction Co., a com- 
pany has been formed to represent in this country the well-known 
firm of Helios, Cologne, one of the oldest electrical concerns in 
Germany. The company has offices at 49, Cannon-street, E.C., 
and has appointed Mr. A. C. Eborall (who was at one time with 
Messrs. Brown, Boveri and Co.), as their chief engineer. We are 
informed that the company will have special facilities for quick 
deliveries of lighting and power plant. 


Owing to the parliamentary and preliminary work in connection 
with the Midland Electric Corporation for Power Distribution 
being nearly complete, Mr. G. L..Addenbrooke hae closed his 
Wolverhampton office, and future communications should be sent 
to 53, Victoria-street, London, S. W. 


Messrs. Pratt and Keith, of Aberdeen, have added an electrical 
department to their business, and Mr. Alex. Lindsay has been 
appointed electrical engineer. 


BANKRUPTCIBS, LIQUIDATIONS, &c. 


The following are among the oreditors in the bankruptoy of 
Daniel W. Paine, electrician, 84, Gloster-road, Brighton :— 

А. Випипр..................... £33 | General Electric Co £16 
Fuller and Co. ...... S... 80 H. M. Salmony and Co.. 15 
Crystal Lamp Co. ............ 28 

The liabilities are returned at £162. 3s. 8d. 

Аё а meeting on 5th inst., at 31, Bedford-row, London, W.C., 
jt was resolved to wind up the Electrical Time Recording Co. 
(Limited) voluntarily. Mr. A. B. Clifton is liquidator. 

Claims against R. C. Douglas, of Mayfield, Urban-road, Sale 
(formerly trading as the Manchester Electric Co. at Haworths- 
buildings, Cross-street, Manchester), must be in by 21st inst. Mr. 
C. J. Dibb, Byrom-street, Manchester, is trustee. 


Electrical Standardizing, Testing and Training Institution.— 
The new session of this institution has just commenced. Par- 
ticulars of the course of study will be found set out in an adver- 
tisement on another page. 


Electric Launches.—Messrs. Laing, Wharton and Down will 
supply, post free, a well illustrated brochure describing the ** Vril” 
launches, motors, controllers, &c. The particulars given will 
prove especially interesting to yacht owners. 


The ‘‘ Engineering Magazine."—The contents of the April 
issue of this magazine include: ‘‘Commercial Aspects of Electric 
Traction in Great Britain ;’ America and Germany as Export 
Competitors and Customers; © Machine-shop Management in 
Europe and America; The Monitor, the Battleship, the Cruiser, 
and the Destroyer; The Merits and Permanency of the Masonry 
Arch Bridge; The New Terminal of the Orleans Railway at 
the Quai d'Orsay ;" ‘‘ Depreciation as an Element of Machine-shop 
Cost-keeping ;" The Development of Wood-working Machinery; 
„The Prospective Expansion of American Shipbuilding; and 
** The International Association for Testing Materials.“ е usual 
review of the en zineering press is also given. Copies of the 
шеш may be had at 1, 2 and 3, Salisbury-court, Fleet-street, 
‘London. 


retired. Mr. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufact | 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from March 31 to 
April 11, with the ports of destination :— 

Argentina—Buenos Ayres, £1,875 (including £517 telegraph material); 
Australassa— Melbourne, £775 (telegraph material); Nelson, £115 (tele- 
graph material); Newcastle, £480 ; Sydney, £2,765 (including £741 tele- 
graph material) ; Wellington, £1,962 (including £1,715 telegraph material) ; 
Belgium—Oatend, £116. Chili—Boca, £15. China—Shanghsi, £295. 
Denmark— Copenhagen, £49. Egypt —Alexandria, £5. France Boulogne, 
£18. Germany—Hamburg, £110. . Holland —Amsterdam, £20. Hong- 
Kong, £182. India — Bombay, £311 (including £133 telegraph material); 
Calcutta, £450 ; Madras, £530 (including £134 telegraph material). Japan 
—Yokohama, £390. Jara—Ballek Pappen, £290 (telegraph cable’. Malta 
— 81,501 (including £1.450 telegraph instruments). Portugal Lisbon, 
£80 (telegraph material) South Africa—Cape Town, £523; Durban, 
£1,248 ; East London, £3,461 ; Port Elizabeth, £1,045 ; Zanzibar, £26 
(telegraph material) Straits Settlements —Singapore, £171 (including £132 
telegraph material) Sieden—Stockholm, £780 (telegraph material). West 
Indies—Trinidad, £13. Total (for 12 days) £19,367, against £16,127 for 
two days last year (April 6 and 7). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


All-British Cable Schemes.—In The Times of April 1 there 
appeared a letter signed Colonial,” which contained the following 
statement, among others :— 

“Some years ago the Pender group effected an amalgamation of office in 
Hong Kong, with the Great Northern Telegraph Co. of Copenhagen, whose 
cable connects with the Russian Government Telegraph Administration. It 
would seem that the Danish Company handed over its rights in that agreement 
to Russia, inasmuch as the Company's representative in London declared 
in an interview some months ago that the cable worked from the joint 
office and inti oduced as a Danish cable is now Russian property. Conse- 
quently the Pender group are responsible for the existence of this dangerous 
anomaly— that Russian officials are admitted to an important telegraph 
office, in an ontpost of the empire, through which all telegraphic communi- 
cations with our Government, public, and Press must necessarily pass ! 
Тпеге, at any rate, the door is wide open. It will not do for the Pender group 
to plead ignorance of the intimate relations existing between the Danish 
Company and the Russian Government; that was a matter of common 
knowledge in China long before the amalgamation.” 


Mr. Е. О. C. Nielsen, representative of the Great Northern 
Telegraph Co. in this country, has replied as follows in The Times 
of the 11th inst. :— 

„The letter of April 1, signed ‘Colonial,’ states that the Great Northern 
Telegraph Co.'s ‘representative in London’ declared in an iaterview some 
months ago that the cable worked from the joint office (in Honk Kong), 
and introduced as a Danish cable, is now Russian property. Permit me 
to point out—firat, that I am not aware of having had any ‘interview ' 
with anybody on the subject referred to for à whole year, or not since 
April, 1898, and the gist of my observations on that occasion to a repre- 
sentative of the Westminster Gazette, as quoted in that paper of 
April 27, 1898, was quite the reverae of the statement attributed to me by 
‘Colonial’ ; secondly, that I never made, nor could have made, any such 
statement —(1) because, as pointed out at the said interview, one of the very 
objects of the joint working arrargement of the two companies in tbe Far 
East was to leave the leadership and control of the Hong Kong station to 
the British Company (the Eastern Extension Telegraph Co.); (2) because 
the cable from Hong Kong to Amoy, and further to Shanghai, Japau and 
Siberia is and always has been the property of the Danish Company (the 
Great Northern Telegraph Co.), in whose service there is not a single 
Russian, but a number of Englishmen, and whose shares are more largely 
held in this than in any other country, while not a single share is held in 
Russia. As to the relations of the Company with foreign Governments, 
tbey are, happily, as intimate with the British as with the Russian and 
other Governments on whose territories our cablea are landed. The otlier 
invidious insinuations of ‘ Colonial’ I may safely leave unanswered ; they 
are beneath notice." ' 

It is announced that the Canadian Government has decided to 


introduce a Bill by which Canada agrees to pay ,°;,tha of the cost of 


laying a submarine telegraph cable from Vancouver to Sydaey, so 
soon as the Imperial Government is prepared to contribute a 
similar proportion, leaving the Australian colonies to complete the 
cost. Sir Charles Tupper and Sir M. Bowell have jointly 
congratulated the Canadian Premier (Sir William Laurior) on the 
Government proposals. 


Argentina.—In a report on the trade of the Argentine Republic 
for 1898 attention is drawn to the great progress of electric lighting 
and power schemes in Argentina. Buenos Ayres is crossed and 
recrossed by electric tramways, and three extensive electric light- 
ing concerns have been established—one British, one German and | 
one French, making four companies in the Buenos Ayres district, 
al in full working order. The two electric tramway companies 
are both British, but à German company has recently bought up 
the Metropolitan Tramway Co. and intends to convert the line into 
an electric one. The number of passengers carried on the Buenos 
Ayres tramways in 1898 numbered 106,000,000, while the railway 
running into the city carried only 11,000,000 passengers. 
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Bath.—By a narrow majority of one the question of constructing 
electric tramways has been shelved by the Surveying committee. 


Blackburn.—The Council have decided to apply for sanction to 
borrow a further £25,500 for electric lighting and tramway pur- 
poses, to cover the requirements of the lighting and tramway 
department during the present year. 


Bootle.— The date of tho formal opening of the electricity works 
has been fized for the 20th. The Electric Light committee inti- 
mate that they hope to bring forward at the next council meeting 
& scheme for the supply of current throughout the borough. 


Bournemouth.—The Board of Trade have intimated to the 
Council that they are prepared to grant them a provisional order 
for public lighting only. e Town Clerk has been instructed to 
urge the Board to grant the order as drawn, and, if necessary, to 
hold а local inquiry. 

Bradford.— At a meeting of the Bradford and District Trades 
and Labour Council, held last week, a delegate from the Electrical 
Trades Union asked for assistance in fixing a standard rate of 
wages for electric wiremen, who, in Bradford, were said to be ina 
very poor way in regard to wages. Some of the largest firms in 
the town (the delegate asserted) paid the least wages. The men 
thought that 8d. an hour was quite little enough, but they 
had had to accept 44d. Electric light wiremen had to keep 
themselves respectable, and were liable to be called upon 
to work in very different places—from a coal mine or a work- 
shed to a gentleman’s house, The average wages paid to wire- 
men in other towns were considerably in advance of those paid 
in Bradford, and in Leeds and Manchester it was 8$d. per hour. 
Mr. Hayhurst said every electric light wireman who came into 
Bradford had to obtain the permission of the Electricity committee 
of the City Council before he could start work. The difficulty of 
the City Council was that they could not fix on any standard which 
the Electrical Trades Union had established, It was decided to 
hold a conference on the subject. 


Burton-on-Trent.—At the recent inquiry into the Council's 
application for a loan for electric lighting extensions, a Mr. Wardle 
appeared in opposition, and passed certain criticisms on the system 
of supply and the management of the electricity undertaking. A 
lengthy report in reply has now been prepared and issued by the 
engineer and manager of the gas and electric light works (Mr. F. L. 
Ramsden), in which he deals with Mr. Wardle's commenta seriatim. 
Mr. Ramsden first deals with the system of supply, and points out 
that in 1892, when it was decided to engage in electric lighting, 
their system was only adopted after careful consideration, and of 
the 14 firms who tendered for the supply of plant, 11 recommended 
the alternating current system, and two the continuous. The fail- 
ures of the light had not been caused through any fault in the system 
but through the unsuitability of the insulating material of the 
high-tension mains. If it should be decided to establish electric 
tramways in Burton, they could, by the addition of suitable plant, 
supply the current as well and as cheaply as if they had the con- 
tinuous-current system, and it would have been quite as necessary 
to put down special plant for tramways if they had originally 
adopted the latter system. Figures are quoted from the statistics 
given in The Electrician supplement sheet table (published in 
January) in order to refute Mr. Wardle's assertion that the 
alternating-current system is obsolete. The questions of the 
site of the station, machinery, mains, voltage, public lighting, 
financial results and extensions are also fully dealt with. 
Mr. Ramsden intimates that as soon as the additional plant has 
been fixed he will bring forward a ''free" wiring scheme for the 
consideration of the Council. As to the objections to extensions, 
Mr. Ramsden has no difficulty in proving the futility of Mr. 
Wardle's statements. Our feeling in reading Mr. Ramsden's 
exhaustive report is that he has taken his critic too seriously, for 
not every self-constituted critic of electricity supply is thus 
honoured. Some of Mr. Wardle's statements were so utterly 
absurd as to carry their own refutation. 


Caldas (Spain). —The local electric light company (a French con- 
cern) has taken advantage of a waterfall about one kilometre above 
this town to erect electricity works for lighting the towns of Padron, 
Carril, Villagarcia and Cambados. A contract has been entered 
into with the councils of these towns for public lighting, and an 
electric tram-line is to be constructed from Villagarcia to Cam- 
bados, a distance of 11 kilometres. It is anticipated that the light- 
ing works will be opened early in June. 


Cherbourg.—After an extensive trial of the Serpollet system of 
Steam tramway traction, it has been decided to substitute electric 
tramcars on the overhead trolley system on the local lines. A tele- 
phone service is also to be installed. 


Chesterfield.—The Council has received from an electricity 
supply company an offer to supply electricity in bulk at 24d. per 
unit. The Council has appointed a special committee to consider 
the offer, and the committee thinks it could supply current at 
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14. per unit. The question will be discussed at the next Council 
meeting. 


Colchester.—The borough surveyor is engaged in the prepara- 
tion of a report as to the advisability of providing additional elec- 
tric lighting plant to m:et the anticipated increased demand for 
current during the next two years. 


Douglas (Isle of Man).—An electric lighting scheme, estimated 
to cost £12,000, has been decided upon by the Council The 
Electric Light committee are to submit details of & project on the 
lines laid down by Prof. Fleming in his report to the Council. 


Durham.— Like other local authorities, the Durham Council are 
endeavouring to induce the Board of Trade to allow the customary 
transfer clause to be inserted in their provisional order. 


Eastbourne.—The borough surveyor has been authorised to pre- 
pare a scheme of electric tramways or light railways for this town. 


Electrical Trades Union —We are informed that it has been 
agreed to institute an apprenticeship system in connection with 
this union, and to admit electric traction employés аз a separate 
section. It has been decided to increase the unemployed, strike 
and funeral benefits, and to add sick benefit. The fifth conference 
of the Union was held at Manchester on March 31 and April 1. 


Electricity v. Gas.—At the annual meeting of the Scottish Gas 
Managers at Glasgow last week the president (Mr. William Young, 
of the Hamilton gas works) said that incandescent gas lighting still 
kept electricity in the background as an economical light, though, 
for the sake of being sole purveyors of light, Corporations who 
were at present owners of gas works would sooner or later have to 
supply the two illuminants or allow a company to come in and 
supply electricity. Mr. M'Gilehrist, of Dambarton, did not know 
how it was that the producers of electric current were rushing away 
to the north when they had a much larger field before them in the 
south. He thought there was nothing to fear from electric light in 
the north. As a gas manager he would be very well pleased if an 
electric light compsny would go to Dumbarton and take up the 
lighting of the streets, because they could do that with more 
efficiency, and it was not a source of profit to a gas manager. 


Electric Light at Buckingham Palace.—In the House of 
Commons on Monday, on the vote for works at the Royal palaces 
and Marlborough House, Mr. Caldwell asked when the electric 
light installation at Buckingham Palace, which was estimated to 
cost £11,000, and on which £3,500 had already been expended, was 
to be completed. The First Commissioner of Works (Mr. Akers- 
Douglas) explained that the amount which they were taking this 
year for the extension of the electric light in Buckingham Palace 
was an amount on account. A further sum would probably have 
to be expended before the service was complete. "This matter was 
very carefully gone into by a committee two or three years ago from 
the point of view of safety from fire, and it was decided that, as far 
as possible, electric light should be used. 


Farnworth (Lancs).—The Electrical committee is considering 
the terms of the Bolton Council to supply electricity in bulk 
in this district. 

Fraudulent Bankruptcy.—At the Old Bailey (London) the 
Common Serjeant, on Wednesday, sentenced Claude Theodore 
James Vautin, electro-metallurgist, &c. (who pleaded guilty to 
an indictment charging him with having within four months before 
the presentation of a bankruptcy petition against him quitted 
England with a sum of £4,380 with intent to defraud his creditors) 
to six months’ imprisonment without hard labour. Application 
was made that the money recovered should be handed over by 
prisoner’s trustee in bankruptcy for the benefit of the creditors, 
and the Common Serjeant said no doubt the police would do this 
if formal application were made, 


Fulham (London).— The Vestry have applied to the London 
County Council for a loan of £100,000 (to be repaid in 42 years) 
for electric lighting purposes. 


Garston (Lancs. ).—A hitch has occurred in the negotiations for 
the transfer of the Council's provisional order. The British Iusu- 
lated Wire Co., to whom it is proposed to transfer the order, insist 
upon the Council taking the risk of the transfer being approved by 
the Board of Trade, a condition which the Council object to. On 
the completion of the transfer the company offer to pay all coste, 
but the Council require a depost of £200, and this the compauy 
are not willing to deposit. 

Greenock.—Mr. John Young (manager of the Glasgow tram- 
ways) has been requested to prepare a report on the tramways in 
this town. 

Harrogate.—The Council have taken up a loan of £15,750 from 
the Prudential Assurance Co. for electric lighting purposes. 

Hereford —An inquiry has been held here into the application 
of the Council to borrow £20,000 for electric lighting purposes. 
The town clerk (Mr. Carless) supported the application, and said 
that in 1823 the cost of public lighting by oil was £118. 28. 6d. 
per annum, and in 1824 they entered intoa contract for gas lighting , 
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t a cost not exceeding £150 per annum. A number of tradesmen 
in the high town had private electric lighting installations, and 
the result was to create a demand for current for private lighting. 
A site for the generating station in Widemarsh-street had been 
acquired for £1,650. The continuous-ourrent three-wire system 
of distribution would be adopted, and it was proposed to supply 
current at 220 volts. The estimated cost of the installation was 
£19,976. | 

Infirmary Lighting.— The Mill-rosd Infirmary of the West 
Derby Guardians is now lighted electrically. The plant has a 
capacity of 1,400 16 cp. lamps. The boilers were supplied by 
Messrs. Fawcett, Preston and Co., and the steam engiaes by the 
Mirrlees, Watson and Yaryan Co., of Glasgow. A Chloride storage 
battery of 900 amp. hours’ capacity has also been provided. The 
wiring work was executed by Messrs. Woodward and Craig, and the 
whole of the work has been carried out to the specification of Mr. 
Thomas L. Miller, of Liverpool. 


Kilmainham (Dublin).—The Council has appointed a committee 


to consider and report upon the offer of the Municipal Industries 
Syndicate to supply electric current in the district. Mr. С. W. 
Sax attended on behalf of the syndicate at the last Council m »eting 
to explain the syndicate'a proposals. 


Liverpool.— At the Council meeting, last week, Mr. Crean drew 
attontion to a resolution of the Electric Power and Lighting com- 
mittee, according to which, out of £84,000 standing to the credit 
of the committee, £9,000 was to be devoted to reserve and renewal, 
and £1,000 was to go in reduction of rates. He proposed the 
matter be referred for the reconsideration of the committee. Mr. 
John Henderson, who seconded, said that he fully expected that, 
in consequence of the reduction made in the price of current, to 


find a large diminution in the profits, but there was apparently ап 


available balance of only £8,000, compared with £14,000 in the 
previous year. He found, however, that there was an extraordinary 
charge of £6,000 for the change of pressure supply. Notwith- 
standing the reduction in the price, the receipts were positively 
£4,000 or £5,000 more, and, instead of a net profit of £8,000, as it 
appeared inthe account, it was really £13,000. Was not the electrical 
undertaking intended to relieve the ratepayers? If, however, 
rofits were to be dealt with in this way, the ratepayers were not 
ikely to get much benefit. In reply, the chairman of the com- 
mittee (Mr. Petrie) stated that their policy was to bring electricity 
into closer competition with gas, In spending a large sum on their 
generating station they muat get more consumers, and the only way 
to do that was by getting more people connected with their mains. 
The City Council have sanctioned the revised scale of charges for 
electric current set out in our issue of 24th ult. 


Lowestoft.—At an inquiry into the application of the Council to 
borrow £30,000 for electric lighting, the town clerk said that 
tenders had already been obtained (and provisionally accepted) for 
the supply and erection of plant and’ mains. The consulting 
electrical engineer (Mr. W. C. C. Hawtayne) submitted plans and 
specifications. The continuous-current three-wire system of dis- 
tribution was proposed, and current would be supplied at a 
pressure not exceeding 500 volts. For street lighting it was 
intended to erect 32 arcs, and two 32 с.р. incandescents 
would be attached to each of the pillars for use after mid- 
night. The aggregate capacity of the plant would be 225 kilowatts, 
in addition to which a 400 ampere hour accumulator battery would 
be provided. The estimate of capital outlay was as follows: 
Buildings, £4,000 ; generating plant (including boilers, engines, 
dynamos, accumulator, battery, switchboard, pipework, pumps, 
engine room overhead, travelling crane and station lighting), £7,973 ; 
underground mains for private lighting, £8,162 ; public lighting, 
£757 ; meters and house service connections, £2,000 ; engineering 
and legal expenses, £1,500 ; contingencies and unforeseen, £500 ; 
extension to Belle Vue Park, seven arc lamps and private dis- 
tributing mains, £480 ; also Grand Hotel, Kirkley, 13 aros for 
private distributing mains, £2,800 ; total, £28,172. "There was no 
opposition. 

Manchester.—<As the Corporation will shortly be called upon to 
supply electric current for traction purposes, the question of the 
provision of separate generating plant for the tramways, as recom- 
mended by Mr. Parshall at Glasgow, is exciting some interest in 
civic circles. The city electrical engineer (Mr. С. Н. Wordingbam), 
however, is of opinion that, as the plant employed at Manchester 


is capable of supplying current for lighting and traction, it is not 


necessary to provide special traction plant. The combination of 
the lighting and traction undertakings rendered it possible to have 
a larger generating station with less cost for attendance per unit 
generated ; it reduced the losses from idle plant, &c. ; and the cost 
of supervision was minimised. Under a dual system the repairing 
staff would require to be duplicated. Combination would also effect 
а reduction in the amount of spare plant required, and other 
economies could also be effected. The position was debated at 
some length by the Tramways committee on Tuesday, when it was 
decided to appoint a special committee to confer with the Elec- 


tricity committee in regard to the generation of electric energy 
for the tramways, and the committee were empowered to obtain 
such expert and other advice and assistance as they might deem 
necessary. 

Contrary to the recommendation of their Telephone committee, 
not to send a deputation to the Chancellor of the Exchequer in 
support of the application of the Mutual Telephone Co. for a tele- 
phone licence for Manchester, the City Council have elected 
Aldermen Southern and Copeland to attend and support the com- 
pany’s application. | 


Newcastle-upon-Tyne.—Ig February last, the borough engineer 
(Mr. W. G. Laws) was instruoted to report (along with Prof. Alex. 
В. W. Kennedy) as to whether in the streets in the centre of the 
oity some system other than overhead traction is practicable to be 
worked io conjunction with the overhead system ia the other 
streets.” Before the promotion of the last Tramways Bill, Mr. 
Laws had reported in favour of cabling the tramways, but the new 
Tramways committee obtained two other reports—one from the 
late Dr. John Hopkinson, who strongly recommended the overhead 
trolley ; but as there was considerable objection to the use of this 
system in the centre of the city it was thought advisable to obtain 
further information on the matter. Owing to Prof. Kennedy being 
compelled to visit the United States on behalf of the London County 
Council, he has not yet been able to visit Newcastle in order to pre- 
pare hisreport. Inthereportundernotice, Mr. Laws strongly objects 
to the overhead system on wsthetic grounds. So far, he says, no stress 
has been laid on the æsthetic objection to the overhead wires as an 
eyesore that would seriously damage the appearanse of a fina old 
town. There was still hope that those whose sense of the fitness 
of things led them sucoessfully to resist the proposed invasion of 
the telegraph, telephone and eleotric light companies (who would 
cheerfully have spun their unsightly web over the town to save 
their own pockets) would yet hesitate to do themselves what they 
rightly refused permission to others to do. After expressing him- 
self in the strongest possible language against the trolley for 
traction, Mr. Laws says the lighting of the streets should 
not be run from the same circuit аз the trams, or the con- 
sequences of temporary failure would be intensified, and 
‘just when the trams were left helpless in the streets, the 
light that should guide other vehicles would be wanting.” He 
is of opinion that the suggested æsthetic sacrifice was unnecessary, 
and asks, **Ie there any system by which electric traction is pos- 
sible without the poles and wires?” There were the underground 
conduit, the surface contact, and the self-contained automotor car ; 
but of each of these there were several modifications, all of which 
had been tried, and several of them successfully. Mr. Laws refers 
to Siemens and Halske’s conduit system as being in successful 
operation in Buda-Pesth and other places, while Love's conduit had 
been installed in Washington and New York. The Simplex had 
been laid down experimentally at Prescot, and to his mind it was 
the most promising of the open condaits, and well worth consider- 
ing. He understood that the first cost of this system was bu: little 
in excess of the trolley. The culvert or conduit was so shallow (only 
17in. below rail level), that it could be constructed within the 
thickness of an ordinary first-class paved road, and so avoid the 
extensive alterations to gas or water pipes that have proved s) 
costly with the deeper conduits. The Love system had a 5 
conductor for the return current, thus avoiding danger of eleotro- 
lysis to neighbouring pipes. Of all the conduit systems, these two 
seemed to him to promise best, and, subject to the technical point 
of whether they would work in the Eaglish climate as well as the 
underground system did in Buda-Pesth, and was said to do in Now 
York, they appeared to him to be mechanioally right. Mr. Liwa 
next deals with the cost of working. They had no information аз 
regarded the Simplex, and only one report as to the Love system, 
which was as under :— 

Operating Expenses per Car Mile for — 
Chicago, 1895. Chicago, 1898. New York, 1898. 

.. 6d. .. 5344. ... 81d. 


Horse ...... 122d. . . 154. ... Od. 

Electric ... 84d. (trolley). ... 6{4. (trolley). ... 54d. (conduit). 
If the New York figures were reliable, they showed that under- 
ground electric is run at even less than overhead. This required 
some explanation. When, in 1893, the favourable results at Buda- 
Pesth were announced, he expressed his doub:s as to whether these 
results would be realised in the English climate. He still held 
those doubts, though they were to some extent shaken by the New 
York results. But, if in America conduit could rival trolley, there 
was no apparent reason why it should not do so in England. 
Mr. Laws declares that the objections to the surface contact system 
are fatal, and as to automotive or accumulator systems he observes 
that if financially possible there was no other system that could 
offer such advantages. There was no more interference with the 
streets than in the case of a horse tramway, no underground com- 
plication, no overhead abominations. The chief objection to the 
accumulator system was the great weight of the accumulators, 
increasing the dead weight to be hauled (always large in electric 
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cars) by about two tons. The experiments hitherto made in Eog- 
land had not been financially successful. In Birmingham they 
resulted in a loss of 2d. per car mile. The whole question hinged 
on the invention of a suitable storage battery, lighter, more effeo- 
tive, and more durable than anything hitherto tried. That this 
want would be supplied the rapid prozress of electric knowledge 
led one to believe. That it was being gradually improved one saw. 
During his visit to Copenhagen in 1897 he found a short automotive 
line in full work runniog from Kongens Nytorv to the Jagt Vej, a 
distance of something over a mile and & half. The fare for the 
run was 2d. He was unable to ascertain anything about costs of 
working, being told that they were not made public yet, but cams 
to the conclusion that if with such fares the line could even exist, 
the system was by no means out of the running. The charging of the 
batteries was done in the public square of Kongens Nytorv iu the 
heart of the town, from small pillars, less in size than an ordinary 
bydrant, with a small flexible hose or cable attached. The car, as 
soon as it reached the terminus, was shunted on to a short siding, 
the plug of one of these cables stuck into a small hole in the car 
side, and there it waited its turn for service ; a charged car being 
run out of the forward end of the siding for the next journey. 
There was no vapour observable, and the cars were even more 
manageable and handy than the trolley car. Mechanically, the 
whole of Newcastle could be worked on such a system, from one 
charging station. The only deubtful point was that of working cost. 
Mr. Laws thinks that if the council adopt the conduit in the 
centre of the town, it would be possible to work it in conjunction 
with the trolley in the outskirts. As to the question of within 
what radius the conduit or other poleless system should be 
adopted, he thought that the wider such radius was the better. 
To sum up, and put my opinion on record (says Mr. Laws) it is 
this :—Unless expert opinion condemns the conduit as unworkable 
in this climate, it should be adopted as against the trolley, cer- 
tainly in the major part of the town. If the council comes to that 
Opinion, the Simplex, or some modification of it, is the most 
promising, and, failing that, the Love. But again, unless expert 
opinion condemns the accumulator, as worked at Copenhagen, 
and it proved to be financially impossible, that is preferable to 
either conduit or trolley, 

The poll of property owners and ratepayers on the proposal to 
construct an electric tramway in the town has resulted in a majority 
of 1,207 votes in favour of the Council’s Bill—12,633 for, and 
11,416 against. 

New Pacific Cable Scheme.—The Standard of Tuesday con- 
tained a communication from its Berlin correspondent giving some 

rticulars of the project of the New York Pacific Cable Co. for 
aying a submarine telegraph cable between the United States and 
the Philippines, a distance of 11,000 miles. According to the 
particulars published, the cable is to touch at Hawaii and the 
Carolines, thence to the Southern Ladrones and on to Manila. 
The weight of the cable is to be 28 tons per mile, and a one- 
sixteenth slack is to be allowed. According to the particulars 
given, the cost of the cable is to be ‘‘$1,000 per mile.” The 
starting-point is to be Monterey, California, the other end being 
the Island of Luzon. Two years are to be allowed for the manu- 
facture and laying of the cable. The longest section of the proposed 
cable will be from San Francisco to Hawaii—2,098 miles. Whose of 
our readers interested in Pacific cable schemes will, doubtless, turn 
to the columns of our contemporary for further particulars. 


Perth.—The Council have unanimously decided not to part with 
their provisional order, and steps are to be takén to establish 
municipal electricity supply. 

Ramsbottom.—The Lighting committee have been authorised to 
take into consideration the question of taking immediate steps for 
providing a system of electricity supply. 

Shrewsbury.—Four additional arc lamps are to be erected by 
the Electric Lighting committee and various extensions of the plant 
and mains, which have been recommended by the borough electrical 
engineer (Mr. C. M. Johnston), are to be carried out at an esti- 
mated expenditure of £4,139. 


Sonthport.—In a report to the Electric Lighting committee the 
borough electrical engineer (Mr. C. D. Taite) estimates that a sum 
of £55,000 will have to be spent in providing additional electric 
lighting and traction plant during the next two years, the greater 
part of this outlay being due to the proposal of the Council to 
establish a system of electric tramways. The electricity under- 
taking is making steady progress. The number of consumers at 
the end of March was 520, and the equivalent number of 8 с.р. 
lamps connected was 35,489. The matter was discussed at the 
Council meeting on Tuesday, when Mr. Taite's proposals were 
submitted by the committee for the Council's approval. After 
discussion, however, it was decided to consult with the Finance 
and Tramways committees before finally deciding the matter. 

Stretford —The Council have applied to the Board of Trade for 


һ two years’ extension of the period for complying with their pro- 
visional order, obtained in 1897. | 


——— —— — — 


Telephone Trunk Line Extensions — The telephone trunk line 
system of the country has been extended to Newquay, Cornwall. 


The Electrical Industry in Germany.— Sven of the most 
important electrical firms in Germany have issued a circular to the 
effect that, in consequence of the higher prices of raw materials, 
they have decided to increase by 5 per cent. the prices of various 
electric products. The circular is signed by the Siemens and 
Halske Aktiengesellschaft, the Allgemeine Elektricitüts Gesell- 
schaft, the Schuckert Company, the Helios Company, O. L. Kum- 
mer and Co., the Lahmeyer Company, Felten and Guilleaume, and 
some smaller firms. 


Tin v. Copper.—A financial contemporary, in referring to the 
important rise in the price of tin, ascribes this to a development in 
the use of this metal in substitution for copper in electric installa- 
tion work. 


Train Lighting.—The Board of Directora of the South Indian 
Railway have considered a report submitted by their agent on 
various systems of lighting trains, and has approved of the Stone 
system, which was described in The Electrician, Vol. XXXIX., 
p. 808, and has called for an estimate of its cost with & view to it3 
adoption. 

Tramways in Spain.— Messrs. Dick, Kerr and Co. have sent us 
a pamphlet reprint of articles descriptive of the Barcelona and 
Madrid electric tramways. The illustrations, photographic views, 
and sectional drawings are excellent. 


Wallasey.—An inquiry was held here on Wednesday into the 
application of the District Council to borrow £10,000 for electric 
lighting purposes. The present loan was the balance of the 
expenditure proposed (£27,540) to be incurred in 1897, and was 
made up of £5,000 for a 300 kilowatt alternator, £1,500 for boilers, 
£1,200 for cable, £1,000 for service meters, and other minor items. 
The engineer (Mr. J. H. Crowther) stated that he did not think 
any portion of the amount would be needed before next year, but 
the district was rapidly increasing in population, and the demand 
for current was keeping pace with that increase. The proposed 
extension would be sufficient to meet their requirements for three 
years at the present rate of increase. There was no opposition. 


Walsall.—In order to encourage the increased consumption of 
electric current for lighting, the Council have decided to allow an 
additional discount of 10 per cent. where the yearly consumption 
is between 10,000 and 15,000 units, and a discount of 12} per cent. 
when more than 15,000 units are used. 


Will.—The will of the late Mr. William George Forster, for 
many years a superintendent of the Eastern Telegraph Co., was 
proved on March 8, by Mrs. Jessie Forster, the widow and sole 
exeoutrix. The value of the estate is £3,597 16s. 24. 

Worcester.—The Streets committee are to obtain expert opinion 
as to the advisability of taking over the local tramways, and as to 
the probable cost of converting the lines to electric traction. 
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PATENT RECORD. 


Patents and Specifications published 


The following list of Applications for 
has been compiled. for thie journal by Messrs. J. C. CHAPMAN and Co, 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any атай- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application an asterisk is affixed. 

. February 28, 1899. 

4,360. E. VEDOVELLI and С. PRIESTLEY. London. Improvements in or 
relating to apparatus for use in electric traction on the conduit 
system. | 

4,370. P. Stevenson. Glasgow. А rise and fall pendant or electrolier 
for electric light. 

4,409. A. Нехт. London. Automatic telephone exchange system. 

4,415. Н. Н. LAKE. London. Improvements in apparatus for uae in 
electro-plating. (R. Н. Boissier, United States.) 

4,416. В. L. Lamme. London. Improvements in direct current systems 
of electrical distribution. (Date applied for under Patents, &c., 
Act, 1883, Sec. 103, August 4, 1898, being date of application in 
Uuited States.) 

Е. Jongs and Е. A. Роскітхотом, Liverpool. Improvements in or 
relating to conduits for electric conduotors. 

March 1, 1899: 

R. River, T. WiNsTANLEY and S. RiLEY. Manchester. 
ments in and appertaining to electric street tramways. 

4,486. J. E. KELLY. London. Improvements in electric signals and alarme. 

4,496. G. Bowron. London. Improvements in or relating to electrical 
contact- breakers, 


4,417. 


4,455. Improve- 


THE ELECTRICIAN, APRIL 14, 1899. 


881 


4,498. 
4 512, 


4,528. 


4,595. 


4,598. 


4,605. 


4,652. C. J. REED. London. 
4,633. 


4,683. 
4,684. 
4,699. 
4,105. 
4,727. 


4,114. 


4,718. 
4,783. 


4,801. 


4,821. 


4,822. 


1,838. 


4,845. 
4,863. 
4,865. 


4,578. 


4,579. 


4 931. 


4,941. 


4,954. 
5,010. 


5,030. 


5.041. 
5,042. 
5,096. 
5,059. 
5,100. 
5,104. 


. G. SCHUNEMANN and О. RIEDER. 


G. BLANK and Н. M. Satmony anp Co. (Laren). London. 
Improvements in and relating to telephonic apparatus. 

W. J. Моврит and G. DRAPER. London. Improvements in and 
relating to perforators for use in connection with automatic tele- 
graph transmitters. 

A. R. Соор. Manchester, 


cycles and other vehicles, 


March 2, 1899. 

R. Н. LzwpRvUM. Huddersfield. Improvements in apparatus for 
working tramways by electric power. 

J. STURGEON. Leeds. Protecting the overhead wires of electric 
tramways and construction of trolley or current collector adapted 
thereto. 

A. D. Stevenson and А. V. GirkI xs. London. 
electric motor controllers. 

Improvements relating to the operation of 
electric motors at different speeds. | 

С. J. Resp. London. Improvement in method of and menns 
for operating electric motors. (Date applied fur under Patents, 
&c., Act, 1883, Sec. 105, August 17, 1898, being date of appli- 


cation.) 
March 3, 1899. 

Н. Е. PARSHALL, London. Improvements in automatic switches 
for alternating electric-current circuits. 

H. F. PARsHALL. London. А method of and apparatus for regu- 
lating the voltage of electric current“. 

Н. Е. Crayton. London. Ар improved ceiling гове for clectric 
lights and the like.* 

A. M. STANSFIELD. Liverpool. Improvements in connecting boxes 
or fittings for uee with electric conductora. 

А. M. TAYLOR. London. Improvements in and connected with 
electric tramway and railway conduits. 


March 4, 1899 
F. W. Heaton and H. Ѕмітн. Salford. An improved electrical 
cut out or fuae. 
P. J. Witkinson and C. P. L. TITHERLEY. An 
improved electric therapeutic apparatus. 
W. J. Davy. London. Improvements in or connected with 
electric arc lamps. 
J. Н. Ногмез and Е. BROADBENT. London. Improvements in and 
connected with resistance switches for electric circuits. 
A. G. Brookes. London. Improvements in and relating to 
motor-suspension for electrically driven vehicles. (T. Stort, 
Germany.) 
A. G. Brookes. London. 
motor-suspension for electric auto-motor vehicles. 
Germany.) 
C. Н. Coe. 
batteries. 


Improvements in electric bells for 


Improvements in 


Liverpool. 


Improvements in and relating to 

(T. Stort, 

London. Improvements in portable electric primary 

March 6, 1899. 

І. ЛАНХ. Berlin. Improvements in apparatus for regictering the 
supply of electricity. 

W. Соок ard W. Kinzetr. Redditeb. An improved indestructible 
insulator for electric engineering purposes. 

B. J. Rounp, B. J. Roux p and A. Rounp, Birmingham. An 
improved electro-gilding process and apparatus to be used in 
connection therewith, 

G. WILKINSON. London. Ап improved case for electrical trans- 
former connections, also applicable to street electric light stan- 
dards.* 

A. S. FRAZER and G. A. SMITH. London. 
electric battery cell and elementa tberefor. 

W. L. Wise. London. Means for generating and impressing semi- 
cycles of electromotive force on electric circuits for telegraphic 
and other purposes. (A. C. Crehore and G. O. Squier, United 


A new or improved 


State.) 
March 7, 1899. 
J. Eck. London. Imp ovemen's iu the governing of electric 
motors. 
J. BUTCHER. Wolverhampton Improvements in electric clocke.* 


Е. F. Moy and P. H. Bastiz. London. Improvements in or 
relating to electrical incandescent lampe. 
О. Imray. London. Improvements in control apparatus for 


electric hoista and elevators. (А. E. Maccoun. United States.)“ 


W. B. Sayers and Mavor AND Courson (LIMITED). London. 
Improvements in dynamo-electric machines. | 
W. B. Sayers апа MavoR AND CoUL:ON (LIMIIED). London. 


Improvements in dynamo-electric machinea. 
March 8, 1899. 

H. F. Porser. London. Anlectric opera, field, or marine glass. 

E. GoLLER. London. Storage plates for accumulators and process 
for the manufacture of same. 

V. B. D. Соорев and E. RIDLEV. London. Improvements in and 
relating to methods for charging accumulators. * 

Е. BRAUN. London. Reinforcement of electrical waves and 
avoidance of loss by etraying reflection, &c., by means of a 
condenser. 

London. А new or improved 

electricall-operated gas-tap and apparatus fcr lighting at a 


distance.* 
March 9, 1869. 


. J. G. Starter. London. Improvements in electrical time switches. 
. F. B. Cox. 


Liverpool. An improved envelope for electrical con- 


ductors. 


5,190. 


5,191. 
5,197. 


5,199. T. J 


5,200. 
5,211. 
5,217. 
5,229. 


J. М. OversHiner. London. Improvements in telephone switch 
boards.* 

C. CunwEN. London. Improvements in lighting electric lampe. 

Н. W. Bowpen and W. J. ALLBRIcHT. London. Improvements 
in electrical power station switches. 
. J. HoLLaND and А. P. LAURIE. 
e'ectrolytic decomposing apparatus. 

T. J. HortAND and A. P. Lauris. London. Improvements in the 
manufacture of porous diaphragms for electrolytic apparatus. 

H. MILLER. London. Improvements in electric incandescent 
amps. 

J. Borxs. London. Improved construction of commutators for 
dynamos and electromotore.* 

Тнв British Тномѕох-Носвтом Co. (Limitgp). London. Improve- 
ments in apparatus for making and breaking high potential elec- 
tric circuits. (E. M. Hewlett, United States.)* 


SPECIFICATIONS PUBLISHED. 


London. Imp-ovements in 


Norz.—All Specifications can now be obtained at the uniform price of 
8d. each. 


26,118. 
£6,743. 


533. 
831. 


1,803. 
‚ 2,849. 
5,218. 
5,55, 


5,563. 


7 


4,282. 
4,306. 
4,441. 


4,465. 
4,549. 


4,746. 
4,761. 
4,764. 
4,812. 
4,929. 
5,823. 
6,145. 
6,371. 
9,339. 
6,451. 


0,07. 
9,789. 


9,844. 
9,895. 


10,110. 
15,80. 
16,556. 
16,754. 
17,191. 
17,659. 
18,051. 
21,551. 
21,758. 
21,759. 


22,887. 
23,706. 


21,271. 


24,550. 
24,108. 


24,949. 


004. EDWARDS and BEEVOR. 


BENJaMIN. Conduit and aérial electro-locomotor primarily fo 
laying or drawing in electric mains or other cables for eny service 
Maxim. Methods of and apparatus for manufacturing filement 
for electric lamps. 
1898. 


Hiris. Electric arc lampe. 

Lipsey. System of conducting electricity for propelling heating, 
lighting and telepboning from railway vebicles. 

Copp and Copp. Electric arc lamps. 

А. E. Tanner, Е. A. С. LEIGH and G. HILL. Electric switches. 
LAKE (Cantons). Electric motors and dynamo-electric machines. 
ELIESON and NAYLOR. Combined switch and controller for electro- 
motors. 

Brown. Electric arc lamps. 

Switchcs for altering the speed and direc- 
tion of revolution of electric motors. 

Brxo and Аквогр. Automatic cut-outs for arc electric lampe. 
NoRTHEY. Electrodes for secondary batteries. 

Duncan. Electric motore. (Date applied for under International 
Convention, Jan. 14, 1898.) 

EsMOND. Electric railways of the sectional conductor type. 

Lzan (Sprague). Apparatus for electrically controlling the hoist- 
ing mechanism of elevators or any other type of machinery. 
SigzMENS BROS. AND Co, LIMITED (Siemens and Halske Aktien 
Gesellschaft). Method of and means for measuring the work 
performed in a rotary phase current system. 

Emmott. Electric controlling and regulating apparatus. 
ANDERSEN, WESTENGAARD and ZERENBL. Process and apparatus 
for tanning by the aid of electricity. 
HEYLAND. Alternating-current electric motors. 

Bout (Snyders). Electric railway conduits and conductors. 
Hryi-Dia. Underground conduit electric railwayr. 

Von Barsy. Process for hardening and rendering tenacious th 
active mass of electric accumulators. 

LEA. Driving of sewing machines by electricity. 

EDMUNDs. Electrical switching apparatus. 
Morrison. Apparatus for electro-plating pins and other tmall 
objecta. m zn 

TscHiERET. Electric arc lamp. | 

Hirst and Сошлхсв. Electroliers and incandescence electric 
lamp pendants. 
STURGE. Adjustable sade supports for eleciric and the like fittings. 
Davy and THomas-Davigs. Apparatus for raising and lowering 
arc lampe. 

OLivER.  Elec'jic arc lamps. 

Leimer. Electric accumulators. 

Вкмертст (Dor). Galvanic batteries. 

BIEBERSTEIN. Coin-freed apparatus for the automatic delivery of 
electric current. 

SCHÄFER and LonEN1z. Overhead conductors for electric railways 
and the like. 

Lake (Bergmann). 

CHILDS. Electric fuse. 

Rick. Controlling electric motors and electrically-propelled rail- 
way ігаіпе. (Date applied for under International Convention, 
March 26, 1898.) 

Case. Systems of train control fur electric motors. (Date applied 
for under Internatione] Convention, April 12, 1898.) 

Potter. Control of electrically-propelled trains. (Date applied 
for under International Convention, March 31, 1898.) 

BARNIKOL- VEIT and RIEBEL. Are lamps. 

JOHANN CHRISOSTIMUS J.BISSING and CHARLES Lovis HIEBL. 
Manufacture of dynamo-brushe:. 

THe British THomson-Houston Co., LriMirED (Steinmetz). 
Regulation of alternating current electric motors, applicable also 
to distribution systems. 

Morris and Satom. Electrically-propelled road vehicles. 

Burns. Instrument for interlocking railway point and signal 
levers with elect:ic block or train signalling switch on double 
lines of railway. 

Sremens Bros. AND Co., Limirep. (Siemens and Halske Aktien 
Gesellschaft). Regulating transformer for rotary phase current 
or polyphase current installations. 


Electric meters, 
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25,058. 
25,502. 


25,985. 
26,116. 


26,136. 
26,153. 


SoLOMON. Electrical cut-outs. 

JOHNSON (Riker). Means for supplying and controlling the supply 
of power to electric motors. 

PicHARD. Methods and means of electric ignition for explosion 
motors. 

Heys, (Silberberg.) Galvanic batteries. 

LEBHNER. Electrical measuring instrument. 

SizwENS Bros. AND Co. (LruiTED) (Siemens and Halske Aktien 


Gesellschaft) Telephonic microphone apparatus for electric 
signalling. 

26,251. BLATHY. Construction of electrical transformera with ventilating 
pas:ages. 

26,324. FERGUSeN and Stump. Electric switches. 

26,551. WETTER (Maas). Galvanic elements or batteries. 

26,401. ScHNEE. Bath apparatus for treatment with electricity and 
medicinal substances. : 

26,629. PgxNING-DuPIUs. Current collectors for electric traction. 

26,866. THE Porous ACCUMULATOR Co. (LIMITED) and HowELL. Means 
for manufacturing metallic ribbon, especially applicable for 
battery electrodes. 

27,128. Varicas and Varicas. Etheric steering apparatus for controlling 
from a distance the steering gear of ships, torpedoes and other 
floating bodies electrically. 

27,551. BRoo&Es. Berliner electro-mechanische Werkstätten (Gesell- 
schaft mit beschränkter Haftung.) Graphophones. 

27,595. British Тномвом-Носзтом Co., ЇлмїтЕр (Case). Systems of 
train control for electrically-propelled vehicles. 

27,015, Howarp. Electric fuse holders. i 


COMPANIES’ MEETINGS AND REPORTS. 


eet 


Indo-European Telegraph Co. (Limited). 


The Directors, in their report for 1898, refer to the death of their late 
colleague, Consul H. H. Meier, of Bremen, who died in November, and who 
had been connected with the Company since its commencement. The 
vacancy will be filled by the appointment of his son, Dr. H. H. Meier. The 
Company's revenue from all sources for 1898 amounted to £134,642. 
12s. 114., compared with £130,347. 3s. 5d. for 1897. The expenses were 
£74,546. Os. 5d., against £69,378. 13s. 5d. for 1897. Deducting the above 
expenses, taking credit for £9,705. 4s. 1d. from 1897, and debiting income 
tax, there remains the sum of £67,202. Ов. 9d. From this £15,000 has 
been placed to reserve, and deducting this sum, together with £10,625 
interim dividend, there remains a balance of £41,577. Os. 9d. The 
Directors propose to declare a dividend for the six months ended Dec. 31 
of 17e. 6d. per share, making (with dividend already paid) 6 per cent. and 
a bonus of 20s. per share, both free of tax, making 10 per cent. for the 
year, carrying forward £9,702. Os. 9d. 

The Ines of the Company continue to work satisfactorily, and the 
extention of the Wheatstone automatic apparatus, which in part accounts 
for the extra outlay on expenses and charges for maintenance, has proved 
euccessful ; the system has also now been established from Emden to 
Teheran. An additional wire has been erected from Warsaw to Odea:a. 

The transfer books are closed from 13th to 27th inst., inclusive. 


EDWARDS AIR PUMP SYNDICATE (LIMITED).—The firat annual report 
of the directors of the company for the period to Dec. 51 last states that a 
net profit has been made of £128. 8s. 11d. Additional patent rights for 
improvements in steam engine air pumps have been obtained in a 
number of leading European countries. The report states that the 
syndicate’s pump is steadily gaining in popularity with superintending 
engineers and with consulting engineers, who are more particularly 
identificd with stationary engines for electric light and power plant. The 
Edwards pump has been specified for some of the largest corporation 
electrical installations in the Kingdom. 


ELMORE'8S GERMAN AND AUSTRO-HUNGARIAN METAL CO. (LTD.).— 
The directors’ report for 1893 states that beyond the increase of the 
debenture stock from £44,994 to £60,000 and the increase of the loan to 
the Metall Company to £63,608 there is little alteration in the figures from 
those of 1897. £4,155 was paid last year to the debenture holders by 
way of interest. The directors were unable to carry through the nego- 
tiations for the sale of a licenee in Austria-Hungary, and they are of 
opinion that it is not now in the interest of the company to sell the patents 
or to grant a licence. The Metall Co.'s accounts show a considerable 
increase compared with the previous year. The directora have purchased 
an additional engine and boiler, which greatly increases the steam reserve. 
The weight of goods of the company's own production sold during Ње 
period showed an increase of over 90 per cent. compared with last year, 
while the output has averaged over 19 tons per week. The directors of 
the Metall Co. believe it would be in the interest of the company not to 
pay а dividend, but in view of the long period taken to reach the dividend- 
earning stage they declared a dividend. The amount to be received by 
the Austrian company from the Metall company ia £7,500, from which has 
to be deducted the charges (£3,235) of the past year. From the balance 
the directora recommend the payment of an interim dividend of 74 per 
cent., or 3s. per share, free of tax, to the Preference shareholders. The 
one-tenth of the net profit due to the Ordinary shareholders, being teo 
amall for division, will be carried forward. 


NEW COMPANIES, STATUTORY RETURNS, &o. 


BEDFORD MOTOR-CAR SYNDICATE (LIMITED). —This syndicate was 
registered on April 6, with a capital of £2,000, in £5 shares, to carry on 
in Bedford or elsewhere the business of tramway, railway, omnibus, motor- 
car and van proprietors, dynamo and locomotive builders, &c. 


COTSWORTH ARO LAMP AND ELECTRIC LIGHTING SYNDICATS 
{LIMITED).—Thig company was registered on April 6, with a capital of 
£25,000, in £1 shares, to acquire certain British and German patent rights 
granted to Mr. Haldane G. Cotsworth, for improvements in connection 
with the manufacture of electric are lamps, together with the benefit of an 
100-hour enclosed arc lamp, а 40-hour double carbon lamp, and a photo- 
graphic printing lamp, and to carry оп the bussnes of electricians, elec- 
trical and mechanical engineera, electric lamp and apparatus manufacturera, 
suppliers of electricity, &c. The first subscribers are: Haldane G. 
Cotsworth, electrical engineer (10 shares), Alfred Haynes (5 shares), G. A. 
Wright (5 shares) C. G. L. Cator (10 shares), A. Gascoine (5 shares’, 
Arthur Mackenzie (1 share), and P. C. J. Macphee (1 share). 


ELECTRIC TIMBER-SEASONING AND PRESERVATION CO. (LIMITED).— 
This company was registered on April 10, with a capital of £150,000, in 
£1 shares (of which 60,000 are Preference), to enter into agreements with 
the Founders’ Syndicate (Limited), and with Mr. Walter C. Jobnson, 
to acquire and work certain patents, to handle, store, import, export, 
prepare, preserve, season, sell and deal in wood, timber and fibrous matters 
of all kinds, and to carry on the business of electricians, electrical and 
mechanical engineers, suppliers of electricity, and electrical apparatus 
manufacturers. The first subscribers are : —F. C. Cross, Н. Baillie Weaver, 
C. Brooks, F. D. Head, L. Weaver, E. Choat and G. W. Brown. 


FERROLITE ELECTRIC SYNDICATE (LIMITED).—This company was 
registered on April 5, with a capital of £30,000, divided into 8,000 “A” 


„апа 22,000 “ B” shares of £1 each, to acquire provisional patents Nos. 


22,070, 25,306 and 235,507 (1898) granted to Mr. C. Levetus for improve- 
ments in and relating to galvanic and other batteries, and to carry on the 
business of electricians, electrical and mechanical engineers, suppliers of 
electricity, and manufacturers of and dealers in electrical apparatus. The 
first subscribers are: E. L. Levetus, А. L. Collins, V. Page, Н. C. Sawyer, 
J. M. Bell, E. J. White, апа G. L. Laming. The first Directors are 
Hyman Levetus and Edward L. Levetus. 


LONGFORD WIRE COMPANY (LIMITED).—This company was regis- 
tered on April 6, with a capital of £100,000, in £1 shares, to acquire the 
business of the Longford Wire, Iron aud Steel Company (Limited), aud to 
carry on the business of wire drawers and weavers, mechanical and elec- 
trical engineers, machinists, &c. The first directora are:—John Geddes, 
J.P., Charles J. Holmes, J.P., John L. Tunstall, Richard T. Fairclough, 
J.P., and James F. Dutton. 


NEILD'S SLEEVE ELECTRIC JOINT SYNDICATE (LIMITED).—This com- 
pany was registered on April 4 with a capital of £5,000, in £1 shares, to 
enter into an agreement with Harry W. Neild, to acquire certain British 
and foreign patents and rights, and to carry on the business of electricians, 
mechanical engineers, and manufacturers of and dealers in electrical 
apparatus, telegranh and telephone instruments, cables, wires, &c. The 
first subscribers are :—J. Myeraon, W. Н. Harton, H. W. Neild (engineer), 
С. С. Christopher, F. С. Pallett, С. Н. L. Alder, and Н. W. Allason. 


POOLE AND DISTRICT ELECTRIC TRACTION CO. (LIMITED).—This 
company was registered on April 5, with a capital of £100,000, in £10 
shares, to enter into an agreement with the British Electric Traction Co. 
(Limited), the Bournemouth, Poole and District Light Railways (Electric) 
Co. (Limited), and Mr. W. Murpby, and to carry on the business of elec- 
tricians, electrical and mechanical engineera and contractors, suppliers of 
electricity, manufacturers of and dealers in electrical apparatus, tramway 
and light railway proprietors, and carriera of passengers and goods. The 
first subscribers are: Emile Garcke, George Stevens, C. H. Dade, S. Sellon, 
Ch. H. Gadsby, W. M. Murphy, and J. Lewis. 


YOUNG AND MARTEN (LIMITED).—This company was registered on 
April 5, with a capital of £275,000, in £1 shares (150,000 Six per Cent. 
Cumulative Preference), to acquire the business carried on under the style 
of Young and Marten, and to carry on the business of iron and brass 
founders, metal workers, mechanical and electrical engineers, machinists, &c. 


ANGLO-AMERICAN TELEGRAPH CO. (LIMITED). Тһе annual return to 
Feb. 17 has been filed. The capital is £7,000,000 stock, all of which is 
fully paid up. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LIMITED).—The annua 
return to March 15 has been filed. The nominal capital is £1,200,000, in 
£10 shares (of which 400,000 are Preference) 60,600 Ordinary and 
40,000 Preference shares have been taken up, and the full amount has 
been called. 

NATIONAL TBLEPHONE CO. (LIMITED).—The annual return to March 3 
has been filed. The capital is £4,000,000, divided into 15,000 First Prefer- 
ence shares of £10 each, 15,000 Second Preference shares of £10 each 
250,000 Third Preference shares of £5 each, and 490,000 Ordinary shares of 
£5 each. All of these have been taken up, and 28,284 of the Third Prefer- 
ence and 44,413 Ordinary have been issued as fully paid. The full amount 
has been called on the remainder. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LIMITED).—The 
annual return to March 7 has been filed. The capital is £100,000, in £5 
shares, of which 12,370 have been taken up ; 412 have been issued as fully 
paid, and the full amount has been called on 8,958, while £2. 10s. per 
share has been called on 3,000. 

NORTHWICH ELECTRIC SUPPLY CO. (LIMITED).—According to the 
annual return to March 13 the capital is 25,000, in £5 shares, of which 
5,000 have been taken ир. The full amount has been called. 
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NOTTING HILL ELECTRIC LIGHTING CO. (LIMITED).—The annual 
return to March 15 has been filed. The capital is £100,000, divided into 
6,452 Ordinary, 550 Founders’ and 2,998 Preference shares of £10 each. 
All of these have been taken up, and the full amount has been called and 
received, | 

TELEGRAPH CONSTRUCTION AND MAINTENANCE СО. (LIMITED).— 
The annual return to March 14 has been filed. The whole capital of 
£448,200, in £12 sbares, has been taken up and paid for in full. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 per cent. (since Feb. 2, 1899). Price of 
silver 27 d. per oz. (April 15). Consols (22 per cent.) 1104—1104 for 
money, 110,,— 1104, for account; 23 per cent. 103—1034 (April 13), 
Stock Exchange Settling Days: Consols, May 4; Stocks and Shares 
Continuation Day, April 25; Ticket Day, April 26; Pay Day, April 27; 
Mining Share Carry over Days, April 24 and May 9. 


CUBA SUBMARINE TELEGRAPH CO. (LIMITED).— The directors recom- 
mend a dividend at the rate of 6 per cent. per annum and a bonus of 23. 
per share on the Ordinary shares, both tax free, for the half-year ended 
Dec. 31, 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LIMITED).—A dividend for the quarter ended Dec. 51 last of 2s. 6d. per 
share, together with a bonus of 4s. per share, or 2 per cent., making a total 
distribution of 7 per cent. for the year 1898, has been declared, payable on 
27th inst. The share register will be closed from 19th to 26th inst. 
inclusive. 

A list of 473 Five per Cent. Australian Government subsidy debentures 
in this company will be found set out in an ad- ertisement on another 
page. These debentures have been drawn for payment at par, on July 1, 
by Mesrra. Barclay and Co., 54, Lombard.street, London, E.C., and interest 
will cease on that date. 

GLOBE TELEGRAPH AND TRUST CO. (LIMITED).—The financial papera 
announce that the directors of this company have agreed to recommend 
an interim dividend of 2s. 6d. per share on the Ordinary shares. 


MUNICIPAL ISSUES.—During the week the Portsmouth Corporation 
invited applications for £188,000 £2. 15s. per cent. redeemable stock at a 
minimum price of 97. Amongst the securities are the municipal electricity 
works, The Huddersfield Town Council have decided to create £602,000 


Corporation stock for the redemption of existing tramway loans, for electric 
ligbting and other purposes. 

METROPOLITAN ELECTRIC SUPPLY CO. (LIMITED).—Mr. James Carr 
Saunders has been elected a director of this company. 

ORIENTAL TELEPHONE AND ELECTRIC CO. (LIMITED).—Subject to 
final audit, the directors have declared a further dividend of 8d. per share, 
free of tax, making, together with the interim dividend paid in October 
last, 5 per cent. for the year ended Dec. 31 last. The register ef transfers 
will be closed from the 15th to the 26th inst., inclusive. 

8T. JAMES' AND PALL MALL ELEOTRIC LIGHT CO. (LIMITED).— The 
amount of electricity sold by tbis company during the quarter ended 
March 25 is returned at 1,161,987 units, estimated to produce £21,061, 
against 1,016,642 units, which produced £20,036, for the corresponding 
period of last year. А further reduction of charges was made from 
January 1, 1899. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Wednesday, the 19th inst., a special settling day in £100,C00 
Four Per Cent. First Mortgage Debenture stock of Davey, Paxman and 
E: (Limited), and has also ordered the stock to be quoted in the Official 

ist. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


4 
Week S |. Ine No. | 


AGGREGATE. 


Line. o |; of 
ended 8 or Dec. weeks Amount. E i 
| 
1859 & £ E44 | g 
“Birmingham Tramways. Apr. 8 4504 |+ 742] 13 53,308 + 4,559 
Blackpool Corporation... io х „ ie 
Blackpool and Fleet vood „ 8 602 14 3, 123 
Bradford Corporation.. „„ 9 351 .. 36 9,555 "n 
Bristol Trams & Carriage „ 7 3,588 |+ 777 14 36,166 |+ 2,733 
City & South London Ку. , 9 976 f 92 15 16,251 + 425 
Dover Corp' tion (8 days) , 8 | 264 1 204 - 
DublinUnited(Southern) „ 7 | 984 |+ 535| 14, 9,067 + 3,515 
Glasgow Corporation. „ 8 | 8,793 |*1,204 J]. | E 
Liverpool Corporation NE 
Dingle Route „ 1| 514| .. | 20 10361 | .. 
Prince's Park Route. „ 1 358 11 3,458 | .. 
Liverpool Overhead Rly.| „ 9 |1,674 + 135 15 19,990 i- 305 
“Sheffield Tramways....| „ 9 | 1,571 |+ 394 14| 16,908 |+ 3,802 
*South Staffs. Trama...... „ 71 924 |+ 515] 14| 8589 |+ 507 


* Partly elec Я 


ELECTRICAL COMPANIES’ SHARE LIST. 


BUSINESS DONE 


a А PREVIOUS Price RATE PER | 
OU} g = 4 | 
ENS ami s MT NAME. WEEK'S PRICE Wednesday, CENT. DIVIDENDS DUE, | DURING WEEK 
‘| SHARE. | DEND. APRIL 5. April 12. | YIELDED. | ENDING APRIL 12. 
TELEGRAPHS. 
9 s & s. 4 Highest Lowan 
£124,400 100 i%  |'African Direct Telegraph 4% Mort. Deb. (red) 10) 104 10) (4 8 16 11 | Tannare end Тт?» T - 
25,000 10 os — ТАШЛАНЫ Е с зз» nas wb ²— inier «x G5 ed b is + 3 4 Š Juns апі December.. а — 
£125, 000 100 5% Do. 5 per Cent. Deben: u 9? 87 £2 56 6 А iva 
£905,560; Stock AD. binum m + me €8 65 ‘8 5 2 ù | Feb., May, Aug., Nov. 674 66 
8,047,220| Stock 80/0 Шо. РОТ Lu. uou obe düca m d anco am eu Ф 17+ 134 18 119 518 " 90 119 1181 
8,047,220) Stock 18/) C i} 5 14 14 8-3. 2 | æ 147 14} 
205,161 10 3/0 Diesen ВЕНАЦ" г.а ве еа он. 29 rmi 15р 16} 15 16} 4 6 2 Mar., June, Ost., Da: 164 153 
£75,000 100 5% * Do. брег Cent. Debs. (2nd Series, 1906) .. _ 119 114 110 14 4 7 9 | June and Decambe: «e n 
10,000,000; $100 E Commercial Cable Capital Stock 85 195 185 15 4 2 t Jan., Apr., July, Оз: 199 133 
£1,832,528| Stock 4 * Do. z per Cent. Debenture Stock 104 106 4 106 8:5 6 " " 1013 105 
16,000 10 8/0 Cuba Submarine Ordinary (Deferred) 15 | 19 9 10 7 0 O | February and Augusi sé a's 
6,000 10 107 Do. Preference 10 per C. ен 9 13} 19} 6 2 7 " " = a) 
12,981 5 2 Direct Spanish (Ordinary) = -e ~ = = — - = ~ 5 4 5 4 0 0 | April and Octodar .. - | = 
6,000 6 10/0 Do. 10 per Cent. Cumulative Preference 11 10 11 4 13 10 a oa 8 
480,000 50 44% Do. 4} per Cent. Debenture == = = .. 108%  1(97 1067 103% 4 з 4 | January and July e 
60,710 20 8/0 | Direct United States Gable 124 14 12 12) 5 4 0 | Jan. Ат». Inis ^t 12j, 1275 
£120,000 100 44% Direct West India Cable 44% Reg. Deb. (red) .. 13 106 103 106 4 6 6 | June and Dacemnbar,. A 
£4,000, 000 Stock 17 Baster: Ordinary . 181 1 7 182 817 8 Jan., Apr., July, Oct. 18! 1764 
£1,796,00(| Stock | 3j4 Do. 8% per Cent. Pref. Stock ........... | 4» 0i 102 — 10$ 870 | " H 104} 12 
61.4. 260 Stock 4% Do. 4 per Cent. Mort. Dobenture Stock (red 125 129 125 12) 5 2 9 | May and Novembs: * ec 
489,900 100 5% * ро. брег Cent. Debentures, 1809 102 9) 103 418 п February & Augus а E 
150,000 10 2/0 Buen Pe E uoc cn asc ch cmi Rt Im dc ( 13} 13 18} 815 S | Jan., Apr., July, Оз: 18} 18} 
£520,000 | Stoca 4% Do. 4 per Cent. Debentures Stock ........ 125 123 125 129 8 z з | February & Augus: ^ 
£16,200 100 5% ' Do. бр. c. (Austln. Gov. Sub.) D 30. 190 (reg.) 103 9) 101: 417 1 | January and July 40 
£t 4,400 100 57 Dé. (Beeler) аавв “363; 20) 100 103 6:17:11 » Б % 
435,100 100 5% Eastern and S. African 5 p.c. Mor. D35.,190: (reg.) | 103 99 103 417 1 » » 2 = 
£46,500 100 57 Do, (Bearer) KK EIKDINMNTI ST 10) 103 10) 103 AM ` "n " А ee 
£800,000 100 4% * Do. 47 Mortgage Debentures, 10098999 102 105 102 105 817 8 | February & August = - 
4300,000 25 4% Do. 47 Mauritius Sub. Debs. (red. 104% 107; 10174 1072 815; 2 | May and Novemo:r T = 
180,227 10 19 Globe Telegraph and True а 123 13} 12} 13} 817 4 | Jan., Apr., July, O :t. 1 і 18 
180,042 10 6 Do. брег Cent. Preference - 2 173 163 174 $201 " 10 174 17, 
150,000 10 5/0 Great Northern of Copenhagen { 81 30 3 8 4 6 | Januar; and July 208 | а 
£97,800 100 4 7 Halifax & Bermuda Cable 44Zist Mort. Deb.(red)..| 10) 103 10) 103 18 0 June and December oe а 
17,000 25 12/6 Indo-BurODORB | „= Qo cn as on on eon m кө P co „азга 6) 57 60 4 3 4 | May and November ee * 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 190. 18 111 108 110 5 8 1 | March & September on - 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) _.... 10; 108 105 18 814 5 | June and December — - 
11,889 8 4/0 C дие sS $n duras Dx P vdd e cur RS aS s 6) 74 7 8 5 0 0 ! April and Ostopar., 74 - 
8,881 |£100 Cert.| 67 Bubmarire Cables Trud: .. < = оо оосо ев аз ао оо 1.0 145 140 li: 4 1 3 ' 111 T 
15,609 10 = West African Telegraph aaa 24 3} 2 3! де Decamber and July. "s = 
£200,000 100 EZ * ро. брег Cent. Debentures (red. 10: £9 10! 118 0 Maron & Septed ssc ж. = 
tu, UUS 23 єў West Coast of America mmm 1 4 1 Ж = 4 vs 
4150,000 106 4x * Do. 4 per Cent. Debentures m = = m = 123 106 103 106 815 9 | anuary aad July. * - 
Eb, E21 10 1/6 West India and Panama... e і ( 2 2} a May and Notow sar 25, 2} 
E4,E65 | 10 6 0 Do. 6 per Cent. let Preferen ese 104 11 103 ilt 6 6 8 " T > = 
4, 66% 10 60 | Do. брег Cent. 2nd Preference .. ....... { 1) 9 10 6 0 U " н = 
£50,000 100 57 |* Do. ö per Cent. Debenturess 105 lus 1(5 Ls 413 3 | January and July — ma 
€4, 269 10 50 | Western and Brazilian Ordinary „= == =s — se = = ~. 123 134 1:1 13 4 9 3 | May and Novemba? = 
88, 12% 7 3,9 Do. b per Cent. Preferrea Ordinary ........ 84 9 83 E 4 3 4 90 „ - a 
88,129 ? 1,3 Do. Deferred Ordinary e.. =. = == = æ a æ n 44 4} 41 4 E 2 " к ез 
A359,521 Stock AZ. VE De 4 per Cent. Debenture Stock „= = ss =. | 166 109 106 109 814 1 Jane and December 1079 
#105, Luu 109 6, | Western Union * per Cent.Sterling Bonds (rau... | 103 100 105 511 8 March & September a 
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ELEOTRICAL COMPANIES’ SHARE LIST. 


Amount | Last | PREVIOUS Price RATE РЕВ Business DONE 
‘Amount | ` OF DIVI- NAMB. Wer's PRIOS ub cer CENT. DIVIDEND Don. DURING WSEK 
. SHARE. | DEND. | АРАП, 5. Арг 1 YIELDED. 


ENDING APRIL 1% 


paid) 2} 8 r n У August x 
«6,000 as 40 | Chili Telephone (fully ————— —— 9 - - 
8? А 140. | Consolidated Telephone Const. & Manufacturing 3 67 0 | Jay 222 - 2 
717656 1 к Mone уме таво ON, асаа 1 1 i 5 0 0 | Ootbobe r 1 - 
А 3 Do. reference 662 6 „ „ „ ев о оороо „„ оо о ow 7 — 
00,000 0 | ete a { 5 |в% 0 | туа Angut| d 4 
15,008 6/0 Do. 6 per Cent. Cumulative 1st ас l 13 11 18 46 90 lá " 11 п 
15,008 6/0 Do. 6% Cumulative tnd Fre-. II 18 11 18 4 6 9 " ч 123 m 
250,000 ` Do. EY Non-Cumulstive 8rd Pref ..... 4} 6l 61 415 2 Hoz 4t: 
1 829,671 * Po. Debenture Stock Six (red.) == .. 99 101 9 191 8 9 9 | June and December 171 
11, 504 1 4 Orlent aa і 1 1 5 0 0 | April and October.. oe A 
28, 000 6/0 United River Plate — — _ = — = о оо шо GP as GS UM 4 51 43 6} 5 ц 8 pee e866 28 06 ое ee 1 
811,798 6% Do. 5 per Cent. Debenture Stock (red.) ... ds 104 107 104 107 4 13 Li | June and - - 
| | —. ELECTRICITY SUPPLY COMPANIES. 
100,000 1 z Bl'ckh'th & Gr'nw'ch U'st'ct Elec. Lt.Ord.'l0s vd.) § 1 Н — - - - 
6,000 9 urnemouth and Poole Electricity §upplyOrd . 13} 18 18 18 216 10 = = m 
c i 185 "i Do. 44 pe par oo сошиал Tube ВЕ . 10d 111 at H : : 0 ә om e 
2),000 5 RS alcutta Elec. Su rdinary pa stad s — - L 
50, 5 5/0 бэле бо & Strand El 5 11 12 10 11 8 9 7 | February & August 114 1 
, 5 2/8 Doi VP 2 am ae os 6 st 6 89 8 А 8i : 
B 8 Chelsea Electricity Supply Ordinary meme 711 8 Th 80 7 8 8 u 
@1С0,000 | tock У |* Do. 447 Debenture Stock (red.) ... 114 116 14 116 818 1 Fan n Renamer 23 me 
1. 200, 000 $1,000 5% ChicagoEdison 1st Mort. 5% s0year GoldBonda(red )..| 101 106 101 106 417 7 | April and October Ыт M 
, 10 7/0 ty of London Bloc. LightingOrd. . „55 17 14 16 171 8 8 7 | Реогаагу & Augast 13. 16} 
60,000 10 6 6% Cumulative 3 16 16 15 16 815 0 | January and July 15} = 
£400,000 | Book $ * Do. БУ Debenture Stock (red.) 1931 120 194 159 8 17 10 | June and December " " 
40,000 | ` 10 -. | County of London & Brush Prov. Ord............ 11 19 u 12 = T 1 
, 10 6/0 Do. 6% 8 Е M p^ p 10 : i : March & Sepvembee 114 11 
19,661 5 3 House- to-HOuse Electric Ligh upply Ord. ка = a 5 
1?,000 5 08 Do. 7 pe p сал OM. 53 i; i 2 u : п 2 March & September 911 2а 
16,000 5 10 Konsin 2 an g 3 - еи РА 
& 10000 : к VVT п а тр е | 81 9 | Januaryand July. | = = 
110,000 8 К London Hiec с Suppiy Ordinary / 7 4 $&& 1 = 333 = 
. . 48,060 5 3/0 Do, 6% Prefereno = = = со ~ = ~ = ~ о 6 1 64 7 459 6} еу, 
£100,000 | Stock Do. 4 lat Mort. Deb. =. =. 1066 107 105 107 814 9 | Mch Tune Sep. Dec, x 
19 6/0 Metropolitan Electric Supply Ordinary —— 17 18 17 18 215 7 | Apru aad Осооовг. 174 173 
27,500 10 81 d. Do. ( Sai e 18 14 13 14 es 13} "s 
© Stock 63% Do. b. оок, First Mortgage iin a di 17 129 117 120 813 S | Jane and Deoenbse s a 
1¢,C00 5 5,0 | Oxford Electric у ныша FF 6 7 7 8 11 6 i РА is 
$75,000 1 ~ | Rand Electric КЕЛЕЛЕ mam sm om 1 i d Š 8 2 M 
&125,C00 Btock 6x RiverPlateElec.Lt.&Tr'ct'n, Ltd. 57196 Mor. Dens 83 93 83 93 1 8 1 — - - 
10,000 | $100 $3 Electric Company of Montreal Shares | 166 185 165 183 $ 6 6 Ж 2 = 
180,900. 100 «wx * 21 1st ore. De Deb. 106 107 10; 107 4 4 1 | April and October.. = = 
,980 5 9/6 | 86 James and Pall Май Mectrio Ordinary — 17 18 171 18} 818 6 | February & August 13 174 
grace : De pe Ош o ару Ordi Su ib : ^ + 1 81U 0 " " {j En 
, Bn South London Electric Su: rdinary paid vs = ' 
1900 6 ТЮ | Wesiminster Electric Ordinary =æ- . 15h 16% 15 16 8:5 0 | March & Septembar 16 14 
. | ELECTRIC MANUFACTURING, &o., COMPANIES, 
00,000 3 3/2} | Brush Biectrical Engineering ..... ~ — = ~ ~ ~ 1 2 1} 2} 213 Б | Septe nber 24, li 
90,000 3 Do. 8 per Cent. Pref. Non-Cumulative . . i d 2 1 5 1 1 35 - 
£195,000 | Stock Doe. 6$ per Cent. tual Debenture Stock 110 111 110 15 | 819 2 | Four & Аатазб — — 
£50,000 | Btook * Do. und Debenture Stock (red.) .| 102 105 102 1585 4 6 7 | Jane and December = ve 
£20,000 6 5 Callender’s Cable оми 5y —— 12} 18} 14 1 5 0 0 13г, 13 
£90,000 | Stock % Do. ty Ist Mort. Deb, (red) .......... ...| 114 117 и 17 817 6 | November and May .. — 
800,000 1 d. | Castner-Kellner Alkali Oo. (ful ) Айй) „ ц ц if + 5 18 6 = T es 
£0,000 1 е ee Telegra h nary eee „% RETEK) 14 1j 1 1 * GE. -- os 
50,000 1 74 ро. per Cent. Cumulative Pref. .. e- 1 1 1 14 418 0 a ee - 
82,008 8 1/6 | Orompton ind Foo. (Nos. 1 to Ted eiue dd 8} af 81 81 4 0 о | Jaausey and Saip.. зі "e 
4100,000| -100 bx „ Do. БУ First Mort. Deb. * 93 121 98 101 419 8 * = 2 
90,261 . Б 1.9} | Edison and Swan United (A Harde) (83 pald).. 2 2j 2 th 7 1 8 } Геогаму & agant 2) 2} 
17,189 5 HI Do. (25 ) „„ „„ „%% „„ о 4 6 4 6 6 1) uU 99 97 "m 
£244,028 | Stock % Do. 4% 5 Debenture Stock (red.) . 97 9) 97 9) 4 L 8 | Juneaad December 97% 9:1 
17,460. 5 b Edmundson's El Co tionOrd (fully pd) 5 6 61 6 4 6 11 | Half.yearly ........ 5s — 
112100; 2 1/2} | Mleotric Construction Co. (Limited) сеге m аз d c 2 9% à 11115 V Же 35 2j 
25 3 9/9) Do. 7 Oent. Cumulative Pre. 8 3 8 Re 400 | Jul EI - 
£140,800 | Stock $4 Do. 4% First Mortgage Deb. 20108 103 10$ 106 8 15 10 | Jaauacy an1J aly 5 ag - - 
01.1 1 Henley» Telegraph Works pe ee 4 1 i - - - 
15.00 | 10 0,0 '" pM 2% 6} ГИ 264 5 6 8 | Feocuarf & Айда 26} 11 
. &,C00 10 тю £ Conk, Preference. m a -a = m.u = -. 131 194 134 04 511109 iš » 18j — 
Д50,С00 | Stock 123 Debentare Bo (red.) -| 112 115 112 116 8 19 Lo sé i - T 
. 0, ^ 10 1 — &o., Works ..... 21h 2i 914 22$ 4 sit " " 120 22} 
Me, ee 100 4 bentures (гө. ).. l^i 10 101 105 3 is 2 [Mod d Septenbsr | 12; . 
17.880 18 14 J 87 4i 85 89 6 8 9 | Marsh aad Jaly 85$ 3°} 
820,000 100 8 Deb. Bond, eds ase 5 2 105 108 105 103 311 8 dá = ~ 
£17,400 5 Реч Do. . Manufacturing Ordinary . . 91 20; 9! wł - - — oe 
18,400 b 5/9) Do. 5 Cum. Pref................. Nr bà 6 t} o 400 = - | 
£10,000 b 6/0 | Wians and Robinson Ord mag 1) 19) lig 117 5 8 1 | April and October — ld Ut 
480,00} Б 8/0 Do. 6% Oumula$ ve Preference Se 7% 7% 7t 71 8 17 6 " » 7t 71 
4100, 00 Stock 43% Do. УЗИ Mort. D929 100 105 105 818 8 | May and Novem ec — - 
| ne RAILWAYS, TRAMWAYS, Ao. 
12,000 10 8/0 Blackpool and Fleetwood Tramways ............ 213 35 211 25 8 2 6 = - - 
£0,000 : 10 th Bristol Tramways and аныз. ————— 23} 24 233 24h 2 15 1 | February апі August - - 
£1(0,0CO Btock 67 Do. 4% Debenture eevececece уызын: oe a 1%) 121 lw 124 8 $ 2 = sud Бах 
20,000 10 1 /0 | British Electric Traction Ordinar 103 32) 18] 13] 8 2 4 - 191 I: 
10,000 10 6/0 ро. 6%Cuni.Pref.(fully pd. & 453. 10s. prm. pd.) 134 14} 131 14} é 41: a 14] 13 
£100,«0 | Stock 5% Do. 5; Регр. Deb... 125 128 123 120 3 17 7 а 12r 121 
40,000 ' b Mtà | Buenos Ayres & Belgrano 6/Cum Pret(23 pald) tg sj 34 ET | vs PA 31} i$ 
27,500 5 os Do. de, do. (fully paid) i 54 5; 51 T . бү 5} 
£260,000 Stock 6% Do. do. 56% Юөр................. 19 112 10) 112 411! 4 ES 110 110 
‚250 10 bio Central Lindon Ordiner — =- = = = o e o n 91 103 9) 10 218 б | Janeand December 19 10 
£610,008 | Stock x% acd £ ontb Lendon Ba-iway Оло. Ardy.  - is es TU 63 10 3029 January and July - 69 esi 
$2,600 10 PA о. Ordinary (Nos. 1 to 22,500) (£5 paid) .... 4t 63 4} 11 КА ЗЕ iA 
9.1351] ' 10 bx ро. d Perpetual rrefereuve m = - = = = ~ 14 lez lag loz 8 6 7 | January and July .. 1 | е 
187,701 Stock 4 Do. $2 Perpetual Debenvure .. = = sæma 133 186 18 13: 219 7 | May and November - о 
‚000 0 | 5» Imperial Tramways Ordinary „.............. 211 253 21} 2j | 213 6 | March & September| — | .. 
10,000 10 6X 475 Freterend „ 16 Log id 812 y = = 
£100,000 | Btcck 414 Do. 4 Debenture ................ 1183 119, 18» 119 815 4 January and July - | aa 
81,000 10 4% | Liverpool Overhead Railway Ordinary y ... 1u 104 10, 10,5, 8 714 | feDtuacf @ August - - 
10,060 ` 10 d Do. 14 кые —O—— аз А 151 114 14$ 1464 87 3 Т r = | - 
198 600 | Stcek 4t Го. ( Debenture 2... _ . -=-..] 10 щш 100 108 814 1 | J^wuwy 6217: y - | - 
80,000 | . 6 1% Mew Get oral Traction 6X Gamalaiive Prad ada- b 63 6 ôi 59 INM Mu - |: 
£449,000 | Stock Wale Hoc and Olty Or „а а] 10 112 100 113 218 7 | same ana Deo шоо 111 103} 


* In caloulating the yield on this security, allowance has been made for accrued Interest, but not for redemption. 
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8 in submarine cable companies vill be very 
foolish if they do not take warning by what befell the pro- 
prietors in gas undertakings a few years ago. There was a 
scare, based on the premature belief that electricity would 
oust the older illuminant ; yet gas stocks were never higher 
than they are to-day. It may be remembered, also, that when 
Lord. Kervin brought over from France his „million of 


foot-pounds"' of energy, the effect which the Faure accumu- 


lator would have on the electrical industry was vastly over- 
estimated. That a decided decrease in the market value of 


shares in cable companies is attributable to Mr. Mancowi's. 
recent successful experiments may appear ridiculous to. 


those who understand the subject, but it is, nevertheless, fact. | 
poe | bined to favour the longer route with, however, shorter 


- m 


Ir would be: unwise to say that wireless telegraphy will 


never be made available for long-distance ocean work, but it 
may be confidently asserted that the advance in this branch 
of communication, like all other human progress, must be 


tentative and very gradual;-and that the difficulties to be 


overcome are numerous and great. On the other hand, many 
of the cable companies are in the strongest possible position, 
with very large reserves; and, even if it prove feasible to work 
without wires, say, between London and Paris—all such 
messages being carried by the British and French Govern- 


ments and not by the companies—it would be a thousand 


pities if timid shareholders were to sacrifice their property 
now, only to see it, after a year or even a few months, 
approximate to its former market level. Tho investing 
public speak of a “fall” on the Stock Exchange, but they 
ought to remember that it is, in this case, only themselves 


who, by panic selling, can largely depreciate for a time the 
value of their property. 


— 


` Оов earnest advice, therefore, to holders is to continue to 


believe that the securities of well established cable enterprises 
| are thoroughly sound inyestments, and to “sit on” what 
| they have. 


If they do not, they will only have to blame 


| their eredulous acceptance of ill-advised and premature fore- 


casts made by men who possess neither scientific nor practical 


| knowledge of the subject, Those, on the other hand, who have 


worked with Hertzian wave and other systems of wireless tele- 
graphy—men like Mr. Marconi, Mr. Preece, Prof. Loner and 
Dr. FLemina—best know the difficulties, some perhaps in their 
nature insuperable, which would have to be overcome, and 


| are strongest in the belief that the field for this kind of 


| communication is not that of long-distance telegraphy for 
which wires will always be found to be most suitable. 


grees 


Tue case for a Pacific cable, and for “ all-British " eables 
generally, was laid before Parliament by Mr. WEBSTER 
in a temperately worded speech last week. Its one 
great fault was that it took no account of the manifold 
objections which have been pointed out, over and over again; 
as regards these schemes, by practical experts. It is possible 
that even without subsidies the Pacific cable will be laid, if 
capital can be tempted to support such hazardous adventure. 
Up to now, the serious risks, and the certainty that 
one cable alone would be worse than useless, have com- 


lengths of cables, in. preference to the shorter one 
which would require longer stretches of -cable, acfoss the 
Pacific. Such is the case, so far as concerns the American 
and Australasian continents. As to the European countries 
it matters little whether their cablegrams travel west- 
wards or eastwards; but it matters greatly that the route 
shall be abundantly provided with lines of communica- 
tion—an advantage which the Eastern cables have always 
afforded, but which can never be obtained from the Western 
hemisphere. Mr. WEBSTER's suggestion, that the State should 
begin cable-laying on its own account in all parts of the 
British Empire, is based on the erroneous idea that cables 
landed where the home flag flies are safer than when they 
touch foreign soil. His financial conceptions are still more 
speculative. On this aspect of the question we commend to his 
attention Mr. F. E. Barnes’s letter in The Times of the 11th inst. 
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What it says as to the telephone business and State compe- 
tition is equally true of cable business, These considerations 
will have due weight with the British government; and it 
does not surprise us that Mr. Campervan has not yet come 
to any understanding on the subject with the Canadian and 
Australian governments. 


aegis a 


Rumours have been published concerning the so-called 
negotiations between the Streets Committee of the City of 
London Corporation and the City of London Electric Lighting 
Co. The statements made are only partially accurate. In 
the course of an informal conversation between officials of the 
Company and members of the Streets Committee at the recent 
Board of Trade inquiry, it was pointed out by the former that 
the Company had always endeavoured to approach the 
Committee with a view of adjusting in an amicable manner 
the points of difference which had arisen from time to 
time, but, that the Committee had invariably held aloof from 
these approaches. We understand that on the same occasion 
а suggestion was made for a conference between representa- 
tives of the two parties, and that the Company have 
accordingly approached the Streets Committee with a view 
to talking matters over. A formal acknowledgment agreeing 
to this proposal has been received by the Company. It may 
be mentioned that Mr. A. C. Morton, who has taken a 
prominent part in the opposition to the City of London 
Company, was present during the informal conversation 
referred to above. 


* 


— — 


One of the American inventions which we have no desire 
to see introduced on this side of the Atlantic is the accom- 
plishment of wire-stealing. In the United States this is 
usually practised on lengths of trolley or other overhead wire, 
which is cut from the poles, and for which it seems the 
thieves have found a ready market. In fact, so remunerative 
has this business become that some of the gentlemen who 
carry it on have been known to have first gone through an 
apprenticeship as wiremen, in order to apply their acquired 
knowledge subsequently—with the sign changed. Some, 
indeed, have acquired such dexterity as to be able to 
cut down live trolley wire and safely convey it away. From 
а case reported in another column, it appears that wire- 
stealing has commenced in this country in a much less 
sportsmanlike manner. In no circumstances can one have 
sympathy with men who enter an electric light company’s 
premises with a false key and cart off new wire in order to 
sell it for old metal, and we are glad that (he sentences 
imposed on them have been exemplary. It is to be hoped that 
electrical engineers will profit by the lesson and see that better 
care is taken of their stores. Money invested in a good lock 


is cheap burglar insurance. 
—— — 


A RECENT article in the Lancet points to the possibility of 
disease being carried from one house to another by infected 
air passing through the pipes leading.in electric light wires. 
Our contemporary recommends that the ends of these pipes 
should be plugged. Of course they should. 


A Correction.—In our notes on wireless telegraphy, last 
week, we stated that Capt. Baden-Powell had, in a letter to 
The Times, somewhat thoughtlessly appealed to the Post 
Office not to assert its monopoly against this method of 
telegraphing. This was an error, the passage referred to 
having occurred in Major Flood Page’s letter, and not in that 
of Capt, Baden-Powell, to whom wea apologise for the 
mistake. 


Cable Interruptions. Date of Interruption, 
Cayenne — Pinheiro ( Mar. 10. 1 
Maranhan— Para . . . . tots April 10, 1899 


Proposed German Submarine Cable—The Convention 
recently concluded between the German Empire and Roumania 
is said to.provide, among other things, for the construction of 
а telegraph line and submarine cable from Berlin to Constan- 
tinople, via Galicia, Bucharest and Constanza. 


A New Source of Platinum.—According to a consular 
report, quoted in the Electrical World of New York, а black 
sand, rich in platinum, has been found in the Yukon. An 
analysis, it is said, showed that, taking the price of platinum 
at $8 per ounce, one ton of sand contains $768 worth of 
platinum, besides $102 worth of gold. 


The Proposed Canado- Australian Cable.—4A Reuter’s telegram 
announges that the Hon. William Mulock, the Dominion 
Postmaster-General, has given notice of a resolution autho- 
rising the Canadian Government to enter into an agreement 
with the United Kingdom and the Australasian possessions 
to construct, lay and operate a cable between Canada and 
Australia on certain conditions. 


The Proposed Memorial to Clerk Maxwell—We are asked 
to state that the subscription list for the proposed memorial 
to the late Prof. James Clerk Maxwell in the parish church 
of Corsock, referred to in our issue of October 14th last, is 
still open. Subscriptions limited to half a guinea will be 
gladly received and acknowledged by the Rev. George Stur- 
rock, The Manse, Corsock, near Dalbeattie, N.B. 


A Large Electric Fan.— What will be one ef the largest 
ventilating fans in the world has been ordered for the purpose 
of ventilating the Hoosac tunnel. The fan is to be 166. in 
diameter and 8ft. wide, and will be driven by an electric 
motor. It will have a capacity of drawing 600,000 cubic feet 
of air pér minute. The Electrical World, of New York, states 
that the clearer atmosphere in the tunnel will enable the trains 
to attain higher speed. 


Proposed New Subway in Boston.—A new subway, beginning 
approximately at the Boston end of the Harvard Bridge and 
extending to Scollay-square, has been proposed by the Mayor 
of Boston. The Street Railway Journal states that such а 
subway would cost $2,500,000, and would do away with the 
necessity of running certain of the surface electric cars, at the 
same time entirely relieving the congestion which at present 
exists in and about the present subway. 


Wireless Telegraphy to America.—In reply to an inquiry, 
the Wireless Telegraph and Si Co. inform us that it is 
quite correct that they have ha negotiations with a syndicate 
who desire the cxclusive rights of connecting England and 
America by wireless telegraphy. The company is also in 
close negotiations with a committee appointed 17 the French 
Government to make certain experiments with Mr. Marconi's 
system of telegraphy. | 


Personal.—Prof. Andrew Jamieson has decided to retire 
from the position of Professor of Electrical os eas | at 
the Glasgow and West of Scotland Technical College. It is 
stated that, owing to the amount of time which he has to give 
to telegraphic development, he is compelled to devote himself 
entirely to private consulting work. Prof. Jamieson has been 
connected with the college for 18 years, and is the senior 
member of the staff, with a salary of £750. The resignation, 
we understand, takes effect on July 1-next. | 


New Use for the Motor Сар. —А novel use for the electric 
motor cab, or rather for the battery it contains, originates in 
New York. A surgeon, who wished to make an X-ray oxaminea- 
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7 tion on а patient living in а house where there was no.eleciric: 


supply, recently hired a motor cab, with the request that an 


' arrangement should be attached to it by means of which the. 


battery could be used to work his induction coil. This was 
immediately done, and a wire was run from a second storey 
window of:the house in question to the cab, and the examma- 
tion was successfully performed. | B 
New Central Stations.— The electricity supply station at 
Calcutta, built by Messrs. Crompton and Co., has been set in 
operation. It is, we believe, the first public electricity supply 
station in India, although one has been for some time in 
operation in Colombo, Ceylon. | 
- The electricity supply works of the Bootle Corporation 
were formally opened by the Mayor yesterday. The supply 
is a three-wire system at 2 x 220 volts pressure, with Lanca- 
‘ shire boilers, Bellis Parker steam dynamos, a balancing 
transformer, and ejector condensers. ME 


Electric Light and Harbour Defences.—In the House of 


Commons on Monday night, in reply to a question by 
Col. Kenyon Slaney, Mr. Powell-Williams said that the 
electric light service in each section of a fortress was under 
ihe section commander, through the officer in charge of sub- 
marine mining defences, who was a Royal Engineer. The fire 
commander was under a Royal Artillery officer, who was also 
under the immediate orders of the section commander. The 


general officers commanding were responsible for the efficiency 


of their harbour defences ; and there was no reason for suppos- 
ing that they were dissatisfied with the electric light service. 


Iron and Steel Institute—As previously announced, the 
annual meeting of this Institute will be held at the Institution 
of Civil Engineers, on Thursday and Friday, May 4 and 5, 
commencing each day at 10.80 a.m. The new president this 
year is Sir William Roberts-Austen. Among the papers 
down for reading are:—'*On the Use of Blast Furnace and 
Coke over Gases, by E. Disdier (Bilbao); On the Solution 


Theory of Iron and Steel, by Baron Н. Jüptner von Jonstorff 


(Austria); and ** On Exploring for Iron Ore with the Magnetic 
Needle," by Prof. H. Louis. The Queen has graciously con- 
 gented to accept the Bessemer” gold medal of the institute 
for 1899 in commemoration of the great progress made in 
the iron and steel industries during Her Majesty's reign. 


Wireless Telegraphy.—In the House of Commons on Thurs- 
day last week Sir К, Penrose Fitzgerald asked the President of 
the Board of Trade whether, in view of the fact of breakages 
of the telephonie cables between lightships and the shore 
having taken place from time to time, he would consider the 
desirability of adopting the wireless system for one or more of 
the light vessels recommended by the Royal Commission on 
Electrical Communication, and not connected by cable at the 
present time. Mr. Ritchie, in reply, said that the possibility 
of adopting the wireless telegraph system between light vessels 
and the shore was a very important question, and was receiv- 
ing very careful consideration, but he was not yet in a position 
to express an opinion with regard to it. On Saturday last 
Mr. Ritchie went. down to the South Foreland to inspect the 
arrangements there, and to witness Mr. Marconi’s experiments. 


Board of Education Bill, 1899.— The Council of the Associa- 
tion of Technical Institutions has unanimously adopted the 
following resolutions :— | 

1. In reference to Section 2 of Clause 3, “ That, inasmuch as in some 
counties, and in most county boroughs the funds available are already 
fully appropriated for the purposes of technical education it is not, in the 
opinion of this Council, desirable that these funds should be applied to 
the payment of the expenses of inspecting schools under this section.” 

2. That, in the opinion of this Council, having regard to the fact that 

the funds assigned under the provisions of the Technical Instruction Acts 
are not more than adequate for the maintenance and development of tech- 
nical education, it is essential that for the further purposes of secondary 
education additional funds be provided." 
It has also decided to take steps to endeavour to secure that 
the interests of technical education shall be adequately repre- 
sented on the consultative committee named in Clause 4 of 
the Bill. | 


International Telephone Trunk Line.— Telephonic communi- 
cation has been opened between Berlin and Brussels and 
Antwerp. The distance between Berlin and Brussels is 560 


now to be enlarged to four times the size of the old. 
stated that on the completion of these new works the output 


miles, and the line consists of two bronze wires, each of 4mm. 


diameter. A charge of 8 marks ів made for a three-minute 
conversation. | | NE | 


The long distance telephone line from Sydney to New- 


castle, New South Wales, a distance of 104. miles, was 
opened on January 1. 1898. During its first twelve months’ 


| existence, the Australian Mining Standard states, the receipts 


have increased every month, the year's working amounting to 
4774. This, our contemporary says, gives good interest for 
the cost of construction, and after paying maintenance and 
all expenses, will leave a small margin. The line is mostly 
used by the mercantile, shipping and insurance companies for 
inquiries regarding shipping. : 
Patents in Germany.—An interesting return has just been 
issued by the German Patent Office. The number of patents 
applied for during the year 1898 was 20,821, showing an 
increase of 11 per cent. over the previous year. Of these 
applications only 5,570 were successful, an increase of 130 
over last year, but less than the numbers granted in 1895 or 
1898, which were 5,720 and 6,480 respectively ; 4,950 have 


expired or become void, compared with 4,573 last year, while 


at the end of the year the total number of patents in force 
was 19,981 compared with 19,884 at the end of 1897. Of 
the patents granted since July 1, 1877, 19-5 per cent. only 
are stillin force. The largest increase in applications during 
the year is in Class 26, which applies to the production of 
gas and illumination, à large number of applications in this 
class referring to the employment of acetylene. In Class 21, 
for electrical apparatus and machinery, the applications had. 
increased from 981 to 1,199. 


The Manufacture of Copper Wire in Japan.—Of the large 
amount of copper produced in the Japanese mines the greater 
part has heretofore been exported to and worked up in other 
lands, some of it being returned to Japan as finished 
articles. The Japanese naturally have endeavoured to estab- 
lish the complete industry at home, and, according to the 
Electrical World of New York, one large plant, the Furukawa 
Smelting Works, has adopted electrolytic refining. Its output 
for one year since has been about 860 tons, and the Torka are 

t is 


will not only satisfy all the domestic demand, but will allow 
of the exportation of the finished product. This means a large 
production, as the governmental department of communication 
alone has used in one year about 660 tons for its wires. The 
energetic Japanese are now investigating the problems 
involved in the insulation of wire and the lead sheathing of 
underground cables, as well as the production of silicon bronze, 
which has already been attempted. 


Automobile Club Exhibition and Trials.—The Automobile 
Club will hold a show from Saturday, June 17th, to Saturday, 
June 24th, in the Old Deer Park, Richmond, Surrey. Besides 
an exhibition of motor vehicles and accessories, the pro- 
gramme will include time tests of vehicles on the track, 
motor cycle races, hill climbing tests, and competitions 
for motor vans and omnibuses. The following gentle- 
men have consented to serve as judges in connection 
with the show :—Prot. C. Vernon-Boys, Mr. W. Worby 
Beaumont, Mr. Dugald Clerk, Mr. Bryan Donkin, Prof. 
Hele-Shaw, Major Holden, Mr. W. H. Preece, Sir David 
Salomons, Mr. James Swinburne, Mr. Boverton Redwood. 
Already 56 English, one American, and one Belgian firm have 
notified their intention to exhibit, subject to satisfactory 
arrangements being made, and a list of 26 French firms is 
also given as probable exhibitors. Applications for exhibit 
space should be made before Saturday next, and entries of 
vehicles intended to run on the track, before May 18. Copies 
of regulations, forms, and applications for space, particulars 
of trials, and certificates, &c., may be obtained on application 
to the secretary, at 4, Whitehall-court, S.W. 

Obituary.— We regret to announce the death, on Tuesday 
last, of Mr. John Frederick Mills, senior superintendent of the 
Direct Spanish Telegraph Co. Mr. Mills was born on April 7, 
1849, and had, therefore, just completed his 50th year. His 
introduction to telegraphy was in the old Electric and 
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International Company’s service in 1868. He afterwards 
passed into the Indo-European Co.’s employ, and served 
at Teheran, Persia. He joined the Direct Spanish Co. 
in February, 1874, serving first at the Lizard, then at 
Falmouth, and ultimately took charge of the London 
station in Gracechurch-street, on the occasion of its 
opening on Jan. 1, 1888. Mr. Mills had been slightly ailing 
for some time, but for the past few days his death had been 
expected, as be was found to be suffering from a serious 
internal malady. Mr. Mills was much respected by all who 
knew him, and the Direct Spanish Telegraph Co. has lost an 
able and devoted servant. DEM 

We regret to announce also the death of Prof. O. C. Marsh, 
who was for many years an associate editor of the 
American Journal of Science. Prof. Marsh, who was in his 
68th year, occupied the Chair of Paleontology at the Yale 
University, and was Vertebrate Paleontologist to the United 
States Geological Survey. He died at his home in New Haven 
after a brief illness. : 


Alloys of Nickel and Iron.—A paper, giving the results of 
an investigation into the mechanical and physical properties 
of alloys of nickel and iron, was read by Mr. R. A. Hadfield, 
before the Institution of Civil Engineers on 28th March. 
The addition of nickel, either by conferring greater homo- 
geneity or by some particular combination with the iron or 
carbon present, or both, appears to confer properties upon 
ihe alloy equivalent to an annealing, or, if annealing were 
employed, to reduce the stress produced by forging; it did 


this even in the annealed material without injuring or seriously 


lowering the elastic limit. In this respect, therefore, iis 
presence was of considerable practical utility. The well-known 
Russian metallurgist, Chernoff, had stated that steel was 
composed of crystals of metallic iron cemented by carbide of 
iron, the result being that in the case of nickel-iron alloys 
the inter-crystalline spaces (a subject which had been fully 
and carefully investigated by Mr. T. Andrews, F. R. S., as 
regards ordinary steel) were much more completely filled, 
and the cohesion consequently rendered more powerful. The 
points of solidification of the cement and crystals were 
nearer, thus producing or maintaining a more intimate inter- 
weaving of the elements. In support of this theory Mr. 
Hadfield cited the fact that without doubt nickel-iron alloys 
showed less tendency to segregation than ordinary steel. 
The Nernst Lamp.—Our German contemporaries contain the 
following communication from the Allgemeine Elektricitats 
Gesellschaft, of Berlin, who own the patent rights of the 
Nernst lamp for all European countries (including England) 
with the exception of Austria-Hungary, Italy and the Balkan 
States :—‘‘ The tests in the laboratory have led to a provisional 
result, and the important question of initial heating has, we 
believe, found a satisfactory solution., In consequence, we 
` have commenced the erection and equipment of a new factory 
for the production of the raw material in uniform quality, 
which has hitherto been the difficulty, and to manufacture a 
lamp to meet the requirements of the public. In reply to 
‘numerous inquiries from all sides, we can only put the lamp 
on the market when the efficiency of the new undertaking can 
assure the prompt execution of orders. Until then we will 
test the new lamp practically in the installations at our 
disposal. Prof. Nernst will probably deliver a lecture on his 
invention in this month." It has been pointed out to us that 
the principle of employing refractory oxides in connection with 
arc lamps, on which the modifications of the Nernst lamp men- 
tioned in our issue of April 7th depend, was alluded to by Herr 
F. Grünwald in the Elektrotechnischer Anzeiger, of December 16, 
1897, and February 27, 1898. The principle is, however, 
older than this, as it dates back, at least, to the Lampe 
Soleil,’’ which was exhibited about 10 years ago. 

Soeial Influence of Electric Power Distribution.— The effect 
of the introduction of steam-driven machinery was to centralise 
into factories industries which had hitherto been carried on in 
the artisans’ own houses, and it has often been said that as 

wer could be now economically distributed in smaller units 

y means of electricity, a reverse decentralising movement 
might well set in in certain trades. At Saint-Etienne there 
are about 80,000 looms for weaving ribbon, 15,000 of which 


‘are in Saint-Etienne itself, and a like number within a radius 

of 25 miles. These are for the most part owned by small 
master weavers, each of whom possess only two or 
three looms, usually worked by himself and members of 
his family, and it is only in exceptional cases that the. 
machinery is grouped in large factories. The effect of 
electrical power distribution there has been, not to decen- 
tralise, but to prevent the centralisation which must otherwise 
inevitably have taken place by the building of steam driven 
factories. Since the year 1891 the Electrical Company of 
the Loire has been developed, and its chief business is to 
supply power for the looms hitherto worked by hand. The 
extra-mural system of mains now extends over 24 parishes 
and has a length of 70 miles, over which three-phase current 
at 5,200 volts is distributed. Thirty transformer stations 
reduce the pressure to 190 volts for motive power, and 110 
volts for lighting. The current for this network is generated 
at two water-power stations, having a capacity of 900 and 
400 R. P., the former with a steam reserve of 600 и.т. In the 
town of Saint-Etienne there are three steam-driven stations 
of 600 m.r., 200 н.р. and 100 n.r., generating current directly 
at low pressure. The total number of looms worked elec- 
trically is 2,500 and the average power each require is } н.р. 
In addition there is a lamp connection of about 8,000 incan- 
descent lamps and about 100 н.р. which is utilised in small 
workshops. 


MEETINGS OF SCIENTIFIC SOCIETIES, &oc. 


(To-day) FRIDAY, April 21st. 
INSTITUTION OF CIVIL ENGINEERS. 
4 p.m. Repetition of “James Forrest” Lecture, by Prof. J. A. 


Ewing, F.R.S. 
PHYSICAL SOCIETY. 
5 pm. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) “On the Effect of a Solid Conducting 
Sphere in a Variable Magnetic Field on the Magnetic Induction 
at a Point Outeide,” by C. S. Whitehead; (2) Demonstration 
of Richards’ Method of Standardising Thermometers,” by R. A. 
Lehfeldt. 
NortuH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS, 
7:40 p.m. Meeting in the Lecture Hall of the Sunderland Literary 
Society, Fawcett-street, Sunderland. 
MONDAY, April 24th. 
SOCIETY oF CHEMICAL INDUSTRY. 
8:30 p.m. Extra Meeting of the London Section at the Chemical 
Society's Rooms, Burlington House, when the President (Mr. G. 
Beilby) will deliver an Addrees on “ Тһе Relations of the Society 
to Chemical Engineering aud to Industrial Research.” 
TUESDAY, April 25th. 
INSTITUTION OF Civi, ENGINEERS. 


8 p.m. Annual General Meeting of Corporate Members only. 


WEDNESDAY, April 26th. 
INSTITUTION OF ELECTRICAL ENGINEEBS. 


9:80 p.m. Students Meeting in the Library. 


SOCIETY OF ARTS. 
8 p. m. Ordinary Meeting. Paper to be read: Coal Supplies," by 
T. Foster Brown. 
THURSDAY, April 27th. 
INSTITUTION OF MECHANICAL ENGINBERS. 
7:30 p.m. Ordinary General Meeting, when the President will deliver 
his Address. 


INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting, when the conclusion of the discus- 
sion on Messra, Duddell and Marchant's Paper on Experiments 
on Alternating Current Arcs by Aid of Oscillographs will be 
taken. Paper to be read: Capacity Measurements of Long 
Submarine Cables,” by J. Elton Young. 

FRIDAY, April 28th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

7:30 p.m. Ordinary General Meeting. Paper to be read: "Evapo! | 
rative Condensers,” by H. G. V. Oldham. 

Roya INSTITUTION. 

9 рт. Evening Discourse: Some Features of the Electric Induction 

Motor," by Prof. C. A. Carus- Wilson. | 
SATURDAY, April 29th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 

Students’ visit to Central London Railway. Particulars will be given 

on post-cards, 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fourn: р'Атвк.] 

Absorption of Electric Waves.—K. Branly and G. Le Bon 
recently proved that a metallic enclosure, hermetically sealed, 
is an absolute protection against the influence. of electro- 
magnetic waves. They have since investigated the screening 
action of certain insulators or feeble conductors such as are 
met with in the practical work of wireless telegraphy. They 
operated with hollow blocks of cement, building stone, and 
sand. In each of the blocks a small cubical chamber was 
left free, to contain the coherer. It was closed by а thick iron 
door, through which the wires were conducted. The ringing 
of a bell indicated the impact of waves upon the coherer. 
Without a screen, the coherer responded to the exciter at a 
distance of 40m. and more. It was found that the opacity 
of the substances tested depended much upon their nature, 
condition, and thickness. Sand and stone are very transparent, 
especially in the dry state. Portland cement is very opaque, 
wetsand almost equally so. To quote a few figures :—Block 
of cement, with walls 10cm. thick: the bell ceases to sound 
at a distance of 7m. After drying the distance becomes 12m. 
‘Phe same, 80cm. thick, absolutely opaque while wet. Block 
of stone, transparent. When wetted for several days the 
reaction ceases at 25m. 

[BRANLY and Le Box, Comptes Rendus, April 4, 1899. ] 


Reduction of Phosphate by the Arc.—H. Moissan recently 
described the preparation, in his electric furnace, of a crytal- 
lised calcium phosphide, corresponding to the formula P, Ca, 
A. Renault publishes his own results, obtained along inde- 
pendent lines. Into an iron or carbon crucible, which serves 
as a cathode, he introduces a mixture made up of 24 parts 
carbon and 76 of tricalcic phosphate. The current is intro- 
duced by a vertical anode, which is lowered down into the 
mixture until the arc appears. That requires some 80 or 85 
amperes, and as many volts. Vapours containing phosphorus 
are given off, but these must be absolutely stopped by intro- 
ducing resistances until the current descends to about 20 
amperes. The product obtained is a grey metallic-looking 
substance, with a reddish crystalline fracture ; it consists of 
calcium phosphide, P,Ca,, enveloped in a grey covering of a 
mixture of carbon and phosphate. The carbon best suited for 
the purpose is petroleum coke, which contains traces of the 
heavy hydrocarbons, but does not leave more than about 
0-28 per cent. of incombustible residue. The most important 
property of the phosphide is that it decomposes water, giving 
non-inflammable phosphuretted hydrogen. . 

[RzNAULT, Comptes Rendus, April 4, 1899.] 


Distribution of Terrestrial Magnetisation.—'To arrive at a 
clearer conception of the causes of the unsymmetrical distri- 
bution of the earth’s magnetism, L. A. Bauer has hit upon 
the happy expedient of supposing the earth to be, in the first 
instance, а uniformly magnetised sphere, and then deducting 
this theoretical magnetisation from the actual magnetisation 
at corresponding points on the earth's surface. The chart 
80 obtained reveals the existence of three residual magnetic 
north poles, and three south poles. The strongest of the 
north poles is situated to the east of Patagonia, the others 
being in China and the United States. The strongest residual 
south pole is in the French Congo, and the others are in the 
Behring Sea and near Tasmania. The most important result 
obtained is that this distribution of the magnetic irregularities 
has some connection with the abnormal distribution of 
temperatures. Roughly speaking, there are secondary north 
poles in regions which are colder than might be expected 
from their latitude, while there are secondary south poles in 
the abnormally warm regions. This would imply that the 
seat of the abnormal magnetisation is within that layer of 
the earth’s crust which is subject to temperature variations, 
and that layer is, of course, very thin indeed. 

[BavsB, Terr. Mag., April, 1899.] 


Diffraction Galvanometers.—The sensitiveness of a galvano- 
meter can, according to P. Weiss, be almost indefinitely 
increased by constructing it on a smaller and smaller scale, 


or by employing a greater and greater optical enlargement 
for reading the angles. But a limit is set by the resolving 
power of the mirror. A mirror of lcm. diameter should, 
according to Foucault’s rule, separate two readings 12sec. 
apart. Practically about Ďsec. can be observed, and this, on 
account of the doubling, means an actual deviation of 2:бвес. 
But the same author has devised a means of considerably 
increasing the sensitiveness by diffraction. He uses a mirror 
1 by O-40m. in area, suspended with its greater length in a 
horizontal position. The centre of the mirror is blackened, 
while the ends, 4mm. by 3mm. are left bare. The radius of 
curvature of the mirror is 4m. It is illuminated by an incan- 
descent filament placed at the centre of curvature. The rays 
reflected by the mirror produce, at the same distance, the 
usual phenomenon of diffraction at infinity for the case of 
two openings. The enlarged image of the filament is seen in 
the focal plane, traversed by two black fringes, which are 
sharply defined. On taking the position of one of them asa 
datum, а micrometric eye-piece will easily discover a displace- . 
ment of 0:026mm. This is less than a seoond of arc, and at 
least four times as sensitive as the usual method. 

[Wxiss, Comptes Rendus, April 4, 1899. 


Electric Lines оў Force.—Attempts to illustrate graphically 
the course of the lines of electric force, after the fashion of 
Faraday's magnetic lines, usually fail on account of the 
attraction, charge, and subsequent repulsion of the metallic 
electrified powder. E. Boudréaux has, however, succeeded by 
employing & powdered inferior conductor, sprinkled over & 
homogeneous and well-insulated non-conducting glass plate. 
Diamidophenol, crystallised in small needles, answers very 
well. Cork, elder pith, powdered sugar, and a great variety 
of other substances may also be employed. The curves are 
fixed with varnish in the usual way. Three dimensional 
curves may be produced in petroleum by means of powdered 
carbon, but nobody seems yet to have obtained them in air by 
smoke or dust particles. 

[Восрвёлох, Comptes Rendus, April 4, 1899.] 


New Process of Colour Photograpliy.— Though not marking 
an advance in electrical science, the grating process of colour 
photography invented by R. W. Wood is of great general 
interest. The principle is the following: If the eye is placed 
in a grating spectrum, the whole grating appears of that 
colour which impinges upon the eye. -If any portion of it has 
а different interval from the rest, that portion appears of a 
different colour. If two sets of rulings are superimposed, a 
mixed colour’ is seen. The author takes red, green and 
violet negatives through screens in the usual way, and 
transfers them to the same position through three gratings 
which, when superimposed and seen at a certain angle, would 
give white light. The positive, seen at the same angle, has 
colours of the original. It can be easily copied. 

[Woop, РАЙ. Mag., April, 1899.] 


Electric Charges of Rain and Snow.—J. Elster and H. Geitel 
have made a series of interesting observations of the electric 
charges conveyed by rain drops and snowflakes. These 
observations are not at all easy, being attended by a variety 
of sources of error. It is not sufficient to catch the drops on 
a plate or in a vessel connected with an electrometer, since 
such а plate would be exposed to all the vicissitudes of induc- 
tion from the earth and the clouds. The authors enclose the 
plate in a metallic box open at the top. They mount a special 
conical protector over the plate, to prevent drops reaching it. 
which are spurted from the rim of the box, and may thus have 
acquired a considerable charge. They also employ a variety 
of other protective contrivances. Even so, the results obtained 
are evidently not strictly trustworthy. But one result is very 
strikingly brought out by simultaneous observations of the 
atrial potential and the charges of the precipitations. А 
negative potential of the air is accompanied by a positive 
potential of the rain drops, and vice versa. As the rain goes 
on the difference increases. For as charges of one sign are 
withdrawn from the atmosphere, charges of the other sign 
accumulate in it. The one set of curves is, so to speak, the 
image of the other. 

[Ёгатив and GETTEL, Terr. Mag., March, 1899.) 
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An Exploring Hadioscope.—In surgical . radiography the 
orientation of a foreign body is not definite unless it happens 
to be situated in the perpendicular from the radiant point on 
to the sensitive plate. It thus may happen that an operation 
is made in the wrong place. To avoid this danger, A. Londe 
has designed what he calls an exploring radioscope. It 
consists of two rings, one of which is placed above and the 
other below the body to be examined. The axes of the two 
rings are made to coincide. An X-ray tube will give shadows 
of both rings, but these shadows will not be concentric ‘unless 
the radiant point also lies in the common axis. When this is 
secured the whole apparatus is shifted until the foreign body 
appears in the centre of the rings on the screen. Points are 
then marked on the skin at the centre of each ring, and the 
operator is then sure that the foreign body must be situated 
somewhere on the line joining the two points. It remains to 
find whereabouts on that line it is. To do this the X-ray 
tube is shifted aside a little, thus throwing the foreign body 
out of the centre. 
parent scale inserted in the axis of the rings. That scale will 
cast a shadow, somewhere on which the foreign body appears. 
The scale reading against it marks the depth below the skin. 

[LoxpE, Comptes Rendus, March 27, 1899.] 
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CARBONS FOR ELECTRIC LIGHTING AND OTHER 
PURPOSES.* . 
BY FRANCOIS JEBL. 
(Concluded from page 857.) 


X.—SOOT OR LAMPBLACK. 


The rational working of a carbon factory demands, also, the 
establishment of works where the soot or lampblack that is 
used for high-grade carbons is manufactured. Lampblack, 
soot or amorphous carbon is largely manufactured by heating 
on a hearth vegetable or mineral matters composed of hydro- 
carbons, When the vapours are disengaged they are ignited 
and allowed to burn by supplying just air enough to keep 
up the combustion—that is, air enough to keep the flames 
alive, but insufficient to produce complete combustion of the 
carbon contained or liberated by the gases. The hydrogen, 
which these substances contain, being its most inflammable 
part, burns off, leaving the carbon in a powdered or soot-like 
form. ‘The smoke resulting from this incomplete combustion 
is allowed to pass through large chambers, where it settles 
down or condenses. The above are the principles on which 
large quantities of soot are manufactured, but when a very 
fine quality of lampblack is desired, oils are generally burned 
in special lamps, so that they smoke, and the smoke is allowed 
to condense in a similar manner to that explained above. 

Many varieties of apparatus have been designed for pro- 
duciug soot or lampblack by allowing smoky flames to strike 
some cold surface, on which condensation is effected imme- 
diately ; this is, however, not necessary, аз the quality and 
efficiency of production can be effected better by allowing the 
smoke to condense in chambers. On the whole, however, the 
writer thinks there is plenty of room for further improvement 
in soot manufacture, and that the long path taken by the 
sooty smoke in passing from chamber to chamber may yet be 
avoided. Perhaps favourable results could be obtained by 
forcing the smoke through water by means of an exhauster, 
in which water the soot would settle or float on the surface. 
It would then, of course, have to be dried or calcinated. 
Another way would be to let the smoke pass through a small 
chamber in which water was discharged in a spray. The 
lampblack slush could be collected from time to time, dried 
and calcinated. Such methods have the advantage of using a 
small building instead of the long ones now in use, while at 
the same time there would be a certainty of collecting all the 
lampblack produced. However, using water in order to catch 
Jampblack has the disadvantage that it is necessary to calcinate 
the soct afterwards, or at least thoroughly dry it, which means 
extra labour. Ав а general thing, lampblack manufacturers 


* From a forthcoming book to be published by The Electrician Printing 
and Publishing Company (Limited) All rights reserved. 


The subject is then removed and a trans- 
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in Germany are constrained to locate themselves in the 


country or woods, because there is such an escape of soot 


which settles on everything in the vicinity and blackens or 
soils the neighbourhood.. Тһе woods are, therefore, proper 
places for such a factory, as even in the country where there 
are crops growing it does damage, as the soot falls or settles 


on growing fruit in which it gets embedded, thus spoiling 


it. No doubt many have already seen ears of corn that were . 
spoilt by soot which fell upon it during growth from some 
neighbouring factory. | 

The whole theory concerning the formation of lampblack . 
or soot demands simply two conditions : — | | 

lst. That the substance or material employed should be, 
rich in hydrocarbons, which can be rendered into a gaseous. 
form by means of heat. 

And. That when such hydrocarbons are burnt, the amount, 
of air supplied should be just sufficient to keep up a dull cold, 
flame, whereby an incomplete combustion is produced by the, 
oxidation of the hydrogen only, thus allowing the particles of 
carbon that are liberated to pass out of the sphere of the. 
flame and settle elsewhere. : 2 

It is one of the characteristic properties of carbon that it. 
unites with hydrogen in various definite proportions, thereby 
forming a large variety of compounds known as hydrocarbons.. 
Many of these compounds, such as lignite, fats, brown fatty 
coal, tars, pitches, resins, oils, &c., concern us, as they are 
used in the production of soot or lampblack. 

The combustion, when generating soot, must not be so low 
that these hydrocarbons eannot get decomposed, nor must the 
combustion be so high that the carbon particles get oxidised | 
and converted into gas. In fact, the quantity of soot produced. 
depends simply upon the regulation of the air that is supplied: 
tothe burning matter. We have also seen that we have two. 
ways of collecting the soot; one way by allowing it to con-. 
dense in chambers, and the other by bringing the flame in 
contact with some surface —generally a cool one. 

No doubt, if -condensing chambers were placed in the path. 
of the flue in all our industrial establishments, a large quan- 
tity of soot could be caught, and thus a public nuisance 
abated. Should the draught be hindered by such chambers an 
exhauster or blower could be used. For carbon purposes, 
however, such a material would not amount to much, as it 
contains too many impurities, unless some cheap process. 
could be devised by which it could be cleaned. 

. Dr. Kohler mentions that Roberts has calculated the amount. 
of soot that overclouds London on a winter’s day to be about 
50 tons, and that this figure was confirmed by Sir W. Siemens. 
He also states that in our ordinary stoves at home 100 kilos. 
(2201b.) of coal produce about 120 grammes of soot, which 
seems, on the whole, a very small amount. From these 
figures, however. we will find that the soot escaping in London 
alone amounts to about 15,000 to 20,000 tons per year. 

The writer has already stated that the soot manufactured 
for electric light carbons, &c., is generally made from such 
raw materials as fats, brown coals, tars, pitch, resins, &c. 
One of the principal materials used, however, is tar, which is 
obtained in large quantities either from gas works or petroleum 
distillers ; in fact, petroleum distilleries have an abundance of 
this residual matter rich in carbon, which can be utilised in 
the production of good soot for carbons. A table giving the 
composition of petroleum (Russian), and based upon com- 
mercial outputs is given in Mr. E. T. Carters Motive Power 
and Gearing.“ * 

Now this liquid fuel is a good material from which to make 
the lampblack or soot used for high-grade carbons, while the 
petroleum cokes, of which there are plenty in such distilleries, 
will serve for second grade goods, electrodes, &c.; in fact, 
petroleum works could turn their by-products to very good 
account by establishing a carbon factory. The Budapest 
petroleum works were considering the subject some time ago, 
and it may yet be realised. The writer knows that at present 
benzine, as obtained by the petroleum distillers in Hungary, 
has hardly any value, and that they do not know what to do 
with it, although some of it is bought for manufacturing the 
finer qualities of soot from which lithographic and printers’ 
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ink is made. Of course, benzine can only be used in water 
cooled lamps for making lampblack. If such distilleries are 
not disposed to manufacture cirbons, it would still be to their 
advantage to produce soot, as they could manufacture that 
article cheaper than anyone else, with the exception of gas 
works, where large quantities of tar are also obtained. 


The writer wishes to point out the fact that in burning any 
material, it is of advantage to use only such substances whose 
flash points are about the same. If a material is used 
that consists of a mixture of several substances having various 
flash points, it will be found that, when such a mixture is 
burned on a hearth, the lighter oils will volatilise and con- 
dense in the chambers where the soot also deposits, and the 
result is that we obtain what is known as “ wet soot,” which 
it is necessary to caleinate before using in a carbon factory. 
If we use such a mixture of oils ina lamp, we shall find that 
the lighter oils will burn away, while the heavy ones will 
begin to settle around the wick, which gets partly carbonised 
and clogs. The writer made some experiments with Russian 
raw petroleum some time ago, and constructed a special lump 
for the purpose of keeping it cool. He found that at first a 
good soot flame was obtained with regulation, and that only 
the lighter oils burned away while the heavy ones, whose 
flashing points are high, remained behind and clogged up the 
wick, preventing, after a while, the lighter oils from ascending. 
At the same time the heavy oils began to char, so that the 
flame was soon extinguished. We see, therefore, it is a 
matter of some importance to a soot factory to use only such 
substances that have about the same flash points. Lighter 
oils should be burned in lamps and heavy ones on hearths. 
No doubt a process could be devised by which a mixture of 
hydrocarbons of different flash points could be utilised, and 
that would be by gradually distilling them in some closed 
receptacle or retort, converting them into gas, and then burn- 
ing them with suitable burners. 

When employing tar as the raw material, it is necessary 
that it should be free from water, which would otherwise go 
over and condense in the soot chambers, while at the same 
time it interferes with the fire. The tar is in practice warmed 
up in tanks, and the water settles at the bottom, and by suit- 
able stop-cocks is let off from time to time. The heating of 
the tar has also another advantage, and that is it makes it 
more liquid, depriving it of its viscosity. By these means it 
is easily led through pipes to the hearth where it is burned. 
It may be mentioned that any old boiler will serve for such 
purpcses. When using oils it is generally unnecessary to 
heat them, unless they contain matter that may need such 
heating up. Oils of a low flash point, as has already been 
mentioned, are generally burnt in lamps, for if burnt on a 
hearth too much volatilisation matter goes over. Of course, 
such oils produce a finer quality of lampblack than tar, and 
are suitable for the best printing inks. 

Tar, however, furnishes as good a soot as can be desired for 
carbons, and as it is cheap, it is largely used. Brown coal 
also gives a good soot, and is used in many soot factories. 
As has already been stated, it is very important to produce 
good regulation of air in a soot works. When too much air 
1з allowed to enter the hearth we obtain good combustion, 
producing relatively little soot, but one of a fine quality, 
whereas if too little air is supplied, we obtain more soot, but 
of а coarser quality. Practice will soon show the amount of 
regulation that is necessary, and it may be observed that this 


regulation depends upon the season of the year and state of 


the weather. | 

Dr. Kohler gives the following figures relating to the 

quantity of soot obtained with a given amount of raw material: 
100 parts of pitch gives from 12 to 15 parts of soot. 
100 5 tar » 5 „ 18 ў 
100 ” 18 » 20 » 

The soot is of various qualities, and there remains about 
50-60 parts of coke, which is simply used for furnace purposes. 
Duhamel states that 1,000 kilos. of mineral coal produces about 
3:8 kilos. of soot and 400-500 kilos, of coke; Thenius says he 
received from 400 kilos. of heavy tar oil, 20 kilos. of soot of 
ihe first quality, 80 kilos. of soot of the second quality and 
20 kilos. of the third and fourth quality. Engler states 


oil " 


that in the Black Forest in Germany, where soot is extensively 
manufactured, they obtain from 100 parts of tar about 25 parts. 
of soot, and from 100 parts of resinous substances 20 parts of 
soot. Heavy tar oils produce about 25 to 80 per cent. of soot, 
and petroleum about 20 to 25 per cent. and gas from 4 to 7 
per cent. The differences given in the above figures are no. 
doubt due to different modes of operations, that is, the 
different rates at which combustion is forced in different 
factories. If we take 20 to 25 per cent. as the efficiency of 
production we shall be on the safe side. In fact, as soot is 
used in such large quantities in the manufacture of carbona it 


cannot be expected that its quality should be similar to that 


used for fine inks, as no doubt such a difference in quality 
would show very little in a carbon when burning. The main. 
thing is to obtain pure carbon, and that the cost of producing 
it will enable the carbon manufacturer to compete with others. 
. Such hydrocarbons as fat brown coal, tars, pitches, resinous 
matter and the residuum of oil stills, give us a list of materials 
that are not expensive and at the same time rich in carbon. 


Lampblack, when bought from soot manufacturers, costs 
about £1. 68. 7d. or $6.40 per 100 kilos. (220lb.). We can reckon. 
the price of the raw material from which it is produced at— 
tar at 8s. 4d. or about $0.80 (which is very liberal) per 
100 kilos. Taking the efficiency of production at 20 per cent, 
we would require 500 kilos. (1,1001b.) of the raw material to 
produce 100 kilos. of soot. This gives us the price the raw 
material as 16s. 8d. or $4.. The writer has calculated that if 
we add 3s. 4d., or $0.80 per 100 kilos. of soot manufactured, as 
the costs of labour, interest and redemption it is more than 
necessary. This gives us the price of soot at about £l or 
$4-80 per 100,kilos. We see there is thus a saving of at 
least about 6s. 7d. or $1.60 per 100 kilos: when a carbon 
factory manufactures its own soot. This is an important 
item for a carbon factory, and it is hard for those to compete 
that have not their own works, as the writer knows from 
experience. We see also from the above figures that petroleum 
distillers and gasworks have an especial advantage if they 
would manufacture soot, as they produce plenty of tar as a 
by-product. Not alone is there a saving in producing one's 
own soot, but there is also a considerable saving in freight, as 
soot factories are at great distance from some carbon works. 
The writer knows of а carbon manufacturer who pays as much 
as £30 or $144 for a car load (about 10 tons) of soot. The raw 
material, however, can be procured generally from a neigh- 
bouring town, so that the freight will not amount to much. 

A few words may be said in regard to the building of a 
soot factory. It is advisable never to use any wood in any 
part of the building where the soot condenses, as the hot 
gases, in passing through the chambers, will so dry the wood 
that after a time it will become like tinder and fall or crumble 
to pieces, while at the same time there may be some danger 
of it igniting. One may think that such condensing chambers 
could be easily and cheaply constructed from sheet or corru- 
gated iron; there are, however, some facts that have to be 
taken into consideration, and in the first place it has been 
found that soot settles best on rough surfaces, the deposit 
taking place like snow.. Small particles of soot settle on a 
surface, and, after a while, are formed into flakes, the size of 
which increases so that they get too heavy to sustain their 
own weight and fall down. Of course, some of the, soot. 
adheres to the walls, and these are also scraped from time to 
time with a sort of wooden hoe. | | 

When the condensing chambers are constructed of iron, the 
soot cannot settle well on the smooth sides, for it must be 
remembered that each flake is composed of several very small 
particles, which, if they do not settle, will be taken by the 
draught up the chimney and so-escape. Then again, iron 
being such a good conductor of heat, water and other vapour 
would easily condense within such chambers, whereas the 
object in soot making is to have chambers that are always 
so warm that volatile matter will not easily condense, but 
will escape by the chimney. | | 
. The best, the most practical and economical method is to 
build the chambers simply with common rough bricks, the 
sides of which offer a favourable depositing place for the soot. 


| The walls of such condensing chambers should in no circum- 
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stances be finished by coating them with plaster. Such a 
coating would lessen the efficiency of the depositing surface, 
while at the same time, when the hot gases circulated through, 
it may crack and fall down and contaminate the soot. A 
common unfinished chamber of bricks set in good cement is 
all that isnecessary. The-best flooring to give such chambers 
are flagstones solidly and evenly laid, while the interstices 
should be partly filled with good cement, in such a way that 
there is no danger of dislodging such cement when the soot 
is scraped out together; in fact, the scraping of the soot 
together should only be done with wooden implements some- 
what similar to hoes. 

It will be noticed that a new factory will generally produce 
a much better quality of soot after it has been working for 
some months. This is due to the fact that in the first months 
of operation plenty of moisture that is in the walls is driven 
out by the heated gases. This moisture cools the gases, 
thereby interrupting the draught and lessening their velocity, 
which causes the material in the hearth to burn without 
flame, and permits some of the unburnt products to escape 
and settle in the condensing chambers, where it and the 
moisture gets absorbed by the soot. 

However, after the condensing chambers have been well 
dried, it will be found that they keep their heat well, and that 
the quality of soot obtained is much better. In starting the 
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fires at the hearths, they should be permitted to have all the 
air that is necessary for complete combustion, and at the same 
time it is advisable not to start too large a fire in the begin- 
ning so that a gradual draught is established while the 
chambers are slowly heated. After a while, when a good 
circulation: is obtained, we can commence by regulating the 
damper of the chimney so that the flames have a sort of a 
dark, red, smoky appearance, while the smoke issuing from 
the chimney should have a light appearance, that is, no dark, 
black smoke should appear there. Fuel should be supplied to 
the fire often but little at a time. Care should also be taken 
that the supply of air be not so decreased that the combustible 
begins to swell up, as this may allow unburnt matter to 
escape. It may also be mentioned that these unburnt gases 
may cause an explosion by mixing with unburnt air and soot. 
However, under normal conditions no explosion can occur; 
the fuel must always be supplied gradually, and not too much 
of it at а time, and care should also be taken when igniting 
the fire at the commencement. When it is desired to discon- 
tinue such fires notice should always be taken before leaving, 
that no combustible remains on the hearth; in fact, with 
precaution and a well regulated service everything will work 
well. Soot factories generally work day and night with the 
exception of one day or two in the week when the chambers 
are allowed to cool and the soot is collected and removed. 


LARGE WILLANS ENGINES. 


Last Friday we had the pleasure of visiting Messrs. Willans 
and Robinson’s works at Rugby, to inspect the first of the 


continuous load, and 1,500 н.р. on emergency, when running 
non-condensing at a speed of 280 revolutions per minute, and 


Fig. 2.—4'70 в.н.р. WILLANS ENGINE FOR City AND SoUTH LONDON RAILWAY, COUPLED TO FROUDE WATER BRAKE. 


1,000 R. p. engines which has been completed for the Liverpool 
Corporation tramways. As this engine was described and 
illustrated by a scale drawing in our issue of April 8, 1898, 
and again referred to on November 18th last, it will suffice to 
recall that it is a compound engine of the “8 V ” size, indicating 
1,000 н.р, as most economical load, 1,200 н.р. as maximum 


with a normal steam pressure of 160lb. per square inch. It 
will be direct-coupled to a Siemens 10-pole dynamo, which is 
to have an output of 1,420 amperes at 460 to §50 volts. 
Fig. 1 is from a photograph of the engine, which is ready to 
be usn shortly, and was under steam at the time of our 
visit. 
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Tests were slso being carried out on а new 8R engine, | Т 
опе of two ordered for the City and South London Railway. EXPERIMENTS ON ALTERNATE-CURRENT ARCS 


Fig. 2 shows the engine coupled to a Froude water brake. It BY AID OF OSCILLOGRAPHS. 
is designed for an emergency load of 585 в.н.р., its most (Continued from page 860). 


economical load being 470 в.н.р., at 820 revolutions per | PART II 
minute. According to the guarantee, the governing variation ! . 
between full load and no load is not to exceed 1} per cent., | Szcrion 8.—Бклвон Carsons IN Аво. 
and if the whole load is thrown off during a space of 1 second, (Fig. 4 and Table IV.) 
the momentary variation is not to exceed 5 per cent. Of In the investigation of the distribution of the fall of poten- 
course, this is largely a question of weight of fly-wheel, and | tial in the arc, two search carbons (2mm. diameter) were 
as the engine is at present sans flywheel and sans dynamo the | inserted into the arc—one search carbon, designated b, being 
governor trials have not yet been made. 0-5mm. distant from the top carbon, which was designated а; 
A walk through the works impressed us with the large | the other search carbon, called c, was similarly proximate to 
number of engines of various sizes in process of construction | and distant from the bottom carbon (called d) by 0-5mm. 
for electricity supply stations, including some large units for | Three potential difference wave forms: were thus obtained and 
St. Pancras. Mr. Robinson informed us that it has been | recorded simultaneously, viz., the waves between a and b, 
decided to extend the works at Rugby by the addition of а | between b and с and between c and d. 


Directly after obtaining the above wave forms we, in each experiment, 
recorded the curves of P.D. between the main carbons and the current 
through the arc, the search carbons remaining in position in the arc. The 
experiments were carried out for two different arc lengths, viz., 6mm. and 
15mm., and for the same combinations of carbons as in our other experi- 
ments. We find in all cases, when we consider the instantaneous values of 
the distribution of P.D:, that they are very similar to those obtained for 
the direct current arc, and that we may divide the fall of the potential into 
three parts : a drop at the surface of the + crater, a drop in the arc proper, 
and a drop at the — crater, the drop at the + crater being always much 
larger than at the 

As each crater changes its sign every half period, the difference of poten- 
tial between it and the search carbon near it is alternately large when the 
crater is + and small when it is —, which makes the wave forms of this 
difference of potential very much higher on one side of the zero line than 
on the other, as is seen in Fig. IV. Thus if & search carbon is connected 
to the main carbon through an outside circuit, the quantity of electricity 
which will flow round this circuit wilf be larger in the direction from the 
main carbon to the search carbon than in the opposite direction. If a 
galvanometer be introduced into this circuit its deflection will seem to 
indicate that the main carbon is always at a higher potential than the 
search carbon in the arc; and this result is obtained whichever main 
carbon the search carbon is connected to. Our curves thus explain the 
&bove obeervation of Dr. Sahulka and others, and considerably alter its 
bearing on the question of the back E.M.F. of the arc.* 

The magnitude of the fall of potential in the arc vapour is, we find, 
nearly independent of the direction of the current, so that the wave forms 
of potential ‘difference between our two search carbons are almost the same 

. on both aides of the zero line. Theinstantaneous value of the P.D. between 
our search carbons is largest at the early part of the period giving a peak 
on the curve of P.D. between the search carbons, and this peak is very 

considerable with long arcs (experiments 45, 49, and 53—curve of P.D. 

between b, c). We thus trace the large front k which we found on the 

P.D. arc curve for long arcs to the resistance of the gaseous column between 

the carbons, after cooling during the extinction of the arc. The small buck 

peak obtained with short solid arcs seems to arise at the + crater. 

If we add up the corresponding ordinates of the three curves of fall of 
P.D. obtained with the search carbons, we ought to obtain the curve of 
the P.D. between the terminals of the arc, which should be the same as 
that obtained experimentally ; and, as long as the current in the arc is not 
too small, this agreement is as close as might be expected in view of the 
fact that some minutes elapsed between recording the search carbons’ 
curves and the corresponding P.D. arc curve. When adding the ordinates 
of the curves for the cored arc we find that the chief cause of the charac- 
teristic dent tn the front side of the P.D. arc curve is the peak in the curve 
of the drop of the P.D. along the vapour column. And, since this peak 
becomes higher with increase of arc length, the dent is moved up the side 
of the P.D. arc curve, as noticed when considering the effect of length. 

All results obtained by means of search carbons in the arc are liable to 
error, due to the disturbance of the arc by their presence. In our case we 
noticed that the introduction of the search carbons into the arc caused a 
sharp ridge to form across the craters, the direction of the ridge being 
parallel to the nearest search carbon, this latter appearing .to protect the 
crater from wasting away. Another change that the search carbons 
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Fic, 1.—1,000 н.р. WiLLANs ENGINE FOR THE LIVERPOOL CORPORATION 
TRAMWAYS. i 


shop lofty enough to fit engines of 2,500 н.р. and upwards 
without inconvenience, and that as slow speeds were usually 
demanded for these large sizes it was probable that double- 
acting engines would be built. We wish his firm every success 
in its new venture. Mr. Robinson is also as sanguine as ever 
with regard to the ultimate success of the double-water tube 
Niclausse boiler, the manufacture of which is shortly to be 
moved to new works in Cheshire. | 


i Table IV.— Search Carbons in Arc. 


eto | 

Carbons. Are | P.D. | i 
{ IPower.| Power! 
No. |6080.) arc. Watts | factor. Notes. 


42,48 Solid | Solid | 6 | 745. 901 | 0825 А sharp ridge formed 
| across craters where 
protected by search 


carbons. 


Sand Fire Extinguishers.—It is stated in the Electrical 
World, of New York, that sand will be used to extinguish fire, 
if there should be one, in the New Telephone Co.’s exchange 
at Indianapolis. It is to be used because it is less injurious 
to the electrical apparatus than water or chemicals would be. 
The sand is stored in a large tank above the exchange room, 
and is sifted automatically to any or all parts cf the building. 


44, 45 „ „ 15 | 950 1,155 083 |. 
4647| „ Cored 6 | 54:7. 786 097 | Same note. 
48,49 ss 15 | 705 ! 1,025 | 098 


52,53 „ i 15 605 | 874 | 0975 


Ses leading article in The Electrician, Vol. XL., 1897, р. 326; and 
Dr. Sahulka, Zeitschrift far Rleetrotechnik, 1898, p. 213, 
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| 5 was to increase the P: D. required to maintain au arc of given 
ength and current, this increase being 17 per cent. in the case of a 6mm. 
solid arc (compare experiments -26 and 42). The. power factor was also 
affected, and, as far as our results go, the power factor is reduced with the 
solid arc and increased in the other cases by the introduction of the search 
carbons. One other difficulty which we noticed was that, if by any chance 
one of the search carbons touched the crater of the main carbon, the arc 
was extinguished, the crater touched appearing to travel along the search 
carbon until the arc became of considerable length and then went out. In 
spite of these difficulties, we think the results show conclusively — 
1. That at any instant the distribution of the difference оў P. D. in the 
alternating arc is similar to that in the direct current атс. - 

2. That the growth of the front peak in the P.D. curve of the long solid 
are and the movement of the dent in the P.D. curve of the cored are are due 
to the increase of resistance of the gaseous colvmn during such extinction аз 
the arc is lengthened. 


«VF 


— 


P. D. between c d 


P. D 


Current 
P. D. arc. 


P. D. between bc 


Ep 


Current, 14:8 amperes. 
Resistance in Series, 0'3 ohm. 
Solid-Cored Are. 


The authors have carried out an immense number of experi- 


‘ments in examining the effect of resistance in series, and in 


their Paper give no less than 48 sets of curves illustrating 
this effect: "Their interpretation of the more significant 
changes in the wave form is so clearly set out in the text, that 
we confine ourselves to reproducing only two of these curves, 
viz., those corresponding to experiments 54 and 55. These 
curves are, it will be noticed, for arcs of Imm. length 
between solid carbons. In experiment 54 the resistance in 


series was 0:96 ohms, the potential difference of the alternator 
61:5 volts, of the arc 42:1 volts, the power absorbed by the 
arc 860 watts, and the power factor 0°58, the arc hissing and 
unstable. In experiment 55 the alternator potential difference 
On Pyke and Harris Alternator. 

Carbons, 13mm. “ Apostle.” 


Solid Are. 


Frequency, 97 ч^ per sec. 
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Fic. 4, —Search Carbons in Arc. 


Section 4.—Errect or RESISTANCE IN SERIES. 


Mr. Frith, in his Paper before the Physical Society, said that the effect 
of the arc on the wave form could be destroyed by placing a large resist- 
ance in series with the arc, and he pointed out the great importance of 
this observation as affecting efficiency tests of alternate current arcs. The 
curves with resistance in series obtained by Mr. Frith differ, however, very 
much from any of thoee given by M. Blondel; and the latter has not 
published any series of atrictly comparable resulta to show the effect of 
change of resistance in series. We have therefore carried out a complete 
investigation of the subject for several different arc-lengths. 

In our experiments we kept the size and kind of carbons, the arc- 
length, the current, and the frequency constant, the resistance in series 
being varied by small steps. The current in all cases was kept constant 
by changing the dynamo excitation. The experiments were carried out 
on both alternators and with the ual combinations of carbons. 


was 92 volts, the arc pressure 48:5, power. 404 watts, and the 
power factor 0:68, with hissing going on. Both experiments 
were with the Ferranti machine. 


The range of resistance used with the Ferranti machine was from 03 
to 5'9 ohms; but it was found impossible to burn the solid and solid- 
cored arcs with 0:5 ohm. in series; the cored arc, however, could be 
maintained, though it was not very stable. With about one ohm in series 
all three arcs could be maintained, the solid are being none too steady, 
however. Rex 

Increasing the resistance in series bas, with the solid arc, increased the 
peaks on the P.D. arc wave and reduced the time during which the 
current remained small (experiments 54 aud 55) ; with the solid-cored and 
‘cored arcs, however, the effect was not very noticeable. 

Experiment 54 is of interest, as it was made with the arc having the 
lowest power factor for which we have recorded the periodic curves, the 
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power factor being only 0:58; yet it will be noticed in the curves that 
there is no angle of lag, in the ordinary meaning of the term, as both the 

P.D. between the arc terminals and the current are zero at the same time. 
The idea that as the power factor is low there must be a considerable | 
difference of phase between the P.D. and current seems still to exist in 
spite of all that M. Blondel has written on the subject, and in spite of the | 
periodic curves he has published, none of which show any appreciable ` 
phase difference between P.D. and current. It is, perhaps, needles to add 
that, as yet, in all our resulta we have not come across a case where the ' 
curves are sensibly out of phase: and we believe that in those cases, where ' 
previous experimenters thought they obtained a considerable angle of lag , 
between their periodic curves of P.D. arc and current, this erroneous result : 
was introduced by their not recording the two curves simultaneoualy. 

Returning to experiment 54, it is to be noticed that the curve of P. D. 
between the dynamo terminals is also distorted by the arc to a con- 
siderable extent, the distortion being greatly reduced by increasing the 
resistance in series (experiment 55). On the Pyke and Harris machine the 
range of resistance was from 0:3 to 102 ohms. In this case, owing to the 
inductive nature of the machine, it was possible to burn all the arcs with. 
0'3 ohms in series, As before, increase of resistance in series with the 
solid arc tends slightly to increase the peaks on the P.D. arc wave, the 
effect being most marked in the 1mm. arc. The effect on the current wave 
was in ай cases to make it more like the open-circuit wave form of the 
alternator used, and this is well illustrated by the similarity of the current 
waves with 10 ohms in series with the arc to the open-circuit curve of the 
dynamo. ' 

Turning next to the R. M. S. values of the P.D. between the terminals of 
the arc, in all cases they are reduced by increasing the resistance in series 
with the arc, except for the 1mm. solid arc, this reduction in P.D. being 
as large as 9 per cent. for the 5mm. solid arc. 

The power factors with the Ferranti alternator all tend to increase with 
increase of resistance in series, while those with the Pyke and Harris 
machine decrease for the solid and solid-cored arcs, and are almost 
unaffected for the cored arcs. These changes in the power factora are 
chiefly due to the current waves becoming more like the open-circuit 


On Ferranti Alternator. 
Current, 14:8 amperes. 

Solid Arc Length, 1mm. 

Resistance, 5:9 ohms. 


Carbons, 15mm. “ Apostle.” Frequency, 100 


Resistance, 0:96 ohm. 


Scales: For P.D. Dynamo, lmm.= 10 volts, Norts.—Scale of Time not the same 


» P.D. Are, 
» Cutrent, 


lmm.- 10 volts. 
lmm.- 2 amps. 


Fic. 5.—Effect of Resistance in Series. 
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curves of the alternators as the resistance in series is increased, while the 
P.D. waves for arcs of medium length do not alter very much. Thus, 
while we have not been able to produce the considerable changes in the 
shape of the P.D. arc wave observed by Mr. Frith, our results confirm his 
conclusion that the efficiency of the alternate current arc is affected by the 
amount of resistanee in series with it. For change of resistance in series, 
we find, considerably modifies the current wave, and Messrs. Rössler and 
Wedding and others showed that the efficiency is dependent on the shape 
of the current wave form. Mr. Frith's remark, that the arc has the power 
of automatically converting any wave form into the one best suited to its 
requirements, is not, however, borne out by our experiments (sce experi- 
ments 54 and 55). 


Section 5.—Errect oF FREQUENCY. 


A very large range of frequencies being in use in the alternating supply 
systems of this апа other countries, and there being exceedingly little 
available data as to the effect of change of frequency alone on the behav- 
iour of the arc, we carried out a series of experiments over a range of 
frequencies from 29% to 200 G per second, and this range embraces most 
of the frequencies that are in practical use. At the present time, їп this 
country nearly all the public supply stations use frequencies between 50 
and 100 .^ per second; but there is a tendency towards lowering the 
Írequency 80 as to be better able to operate alternate-current motors. 

To make our experiments as far as possible comparable one with the 
other, we brought the current back to a fixed R.M.S. value by varying the 
dynamo excitation after each change of frequency, while the arc length and 
ali the other conditions of the circuit remained unchanged. To obtain the 
rangé of frequency from 29:2 to 200 un^ per sec., we were obliged to use both 
` the alternators, the results for the range 292 to 127 O per sec. were, how- 
ever, obtained on one single machine and arc, thus strictly comparable one 
with the other, while the results for 100 and 200 per sec., though not 
obtained on the same alternator, lead us to the same general conclusions. 

The chief effect of reducing the frequency is, in all cases, not only greatly 
to increase the actual time during which the current remains small in each 
period, but also to increase the fraction of the period during which it ts go. 


^" ox 7 
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Accompanying this there is, as we should expect, seeing that we have kept 
the R.M.S. value of the current constant, a considerable increase in the 
maximum value of the current with decrease of frequency, and this increase 
of the maximum value has caused the low frequency solid arc to hiss 
badly and become so unstable that we were unable to obtain resulta below 
a frequency of 57 с\з per sec. The solid-cored arc was slightly unstable at 
46 ^o per sec. The cored arc, however, did not become unstable at 
29:2 с\з рег sec., the lowest frequency we tried; but the light of. the are 
was exceedingly unpleasant to the eyes at this low frequency. ` When the 
R. M. S. value of the current, the length of: the arc, &c., are kept constant, 
lowering the frequency increases the R.M.S. value of the P.D. for the solid 
arc, but reduces it for the cored arc, the effect with the solid-cored ‘arc 
being apparently n4. ; 

The power factor in all cases which we have tried was reduced by lowering 
the frequency. 

In one of his first Papers on the alternate current arc, M. Blondel stated 
that, as the current had a small value for a long time with low frequency 
&rcs, he expected tbat the efficiency would be smaller with low frequencies 
than with high ones. Experiments," however, made subsequently, con- 
vinced him that the opposite was the case. This conclusion was also 
arrived at by Professor Fleming and Mr. Petavel,t and is borne out by 
some experiments made by Messrs. Cameron and Hecht, at the Central 
Technical College, who measured the luminous efficiency of some of the 
arcs For the latter found that with the solid arc a reduction of frequency 
from 127 ^ per sec. to 57 per sec. increased illumination per watt by 
50 per cent., and that for the cored arc a reduction of frequency from 
127 per sec. to 46 per sec. increased the illumination per watt by 
10 per cent. Thus, as far as efficiency is concerned, a reduction of frequency 
is very advantageous ; there is, however, a practical limit to this reduction 
due to the instability of the are with low frequencies. 


Section 6.—Àncs on TRANSFORMERS. 


In this section the authors give the result of their investiga- 
tions to determine whether the reactions on the wave forms 
| still take place when the arc is run off a trans- 
former, and if so, whether these reactions are 
reflected in the primary circuit of the transformer. 
We find that the reaction of the arc on the wave forms of 
the circuit, when supplied with current by the secondary of 
a constant P.D. transformer, is similar ta what we have 
found when the circuit is supplied by the alternator direct, 
and that the characteristic forms of the P.D. arc and current 
waves are transmitted through this transformer to ils primary 
circuit, so that the P.D. and current curves for the two 
circuits are very similar. One point of difference which we 
noticed with the solid arc is that while in the secondary 
circuit the current curve keeps along the zero line for a time 
as usual, in the primary the curve approaches the zero at a 
small angle, this being due to self-induction. 


As was to be expected, however, the authors 
find that with a constant-current transformer the 
distortion of the potential difference wave form is 
not transmitted to the primary circuit, in conse- 
quence of the much greater magnetic leakage in 
such a transformer, as compared with one designed 
for constant pressure on the secondary. With both classes 
of transformer the arc was found to react on the potential 
difference wave between its terminals and the current in the 
ordinary way. 


«^ per rec, 


Section 7.-—ARcS BETWEEN DIFFERENT MAKES or COMMERCIAL 
CARBONS. | 


After experimenting on the same alternator with the same 
excitation, first with a constant resistance, and afterwards 
with a constant self-induction in series with the arc, the 
authors find that— 


The characteristic reactions of the arc on the wave forms are seen to occur 
in ull cases, being modified, however, in amount by the nature of the 
carbon, and by the presence of impurities. | 
. We conclude from these experiments that although the amount of the 
reaction of the arc on the wave forms varies to a certain extent, from one 
make of carbons to another, yet the main features are in all cases во 
similar that we can deduce what will be the effect of the change of any 
variable on the reaction of one make of carbons from the known effect on 
the reaction of another make. It is well known that any change in wave 
form changes the impedance of an inductive coil, and as the shape of the 
wave depends on the nature of the carbons, we might expect the 
impedance of an inductive coil in series with an arc to depend on the kind 
of carbons in the arc; and that this jis the case is evident from the 
observed values of the impedance of the choking coil used in experimenta 
135 to 141 (sec also experiments 5 to 8 antc). This change of impedance, 
though small, may affect the the design of the regulating coils for arc 
lamps. ! 

* The Electrical World of New York, 1897, Vol. 29, pp. 232, 258. 
t Proceedings of the Physical Society, 1895, Vol. 14, p. 247. i 
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Section 8.—Arcs Between One form CARBON AND ONE 
CARBON CORED WITH A FOREIGN SUBSTANCE. 


This section of the Paper contains many interesting results 
of experiments prosecuted in the hope of discovering some 
substance for the core which, while not impairing its luminous 
efficiency, would reduce its reaction on the wave forms. 
This primary object was unsuccessful, but, amongst other 
things, it was found, as may be gathered from the table on 
the Effect of Soaking Carbons in Aqueous Solutions," that :— 

It is possible considerably to reduce the P.D. necessary to maintain an ато, 
of given length and current, without affecting the appearance of the arc, by 
treating the carbons with a potassium salt, and it seems more than probable 
that the low P.D. and steady burning properties of the cored are are largely 
due to the presence of potassium silicate in the core. A remaining trace of 
this salt probably accounts for the low P.D. required for the are between 
& solid and a hollow carbon, which hollow carbon was made by drilling out 
the core of a cored carbon. When foreign substances, which are not in, or 
reduced to, the metallic state, are present in the arc, they produce a 
reduction of the P.D. between the carbons, for a given length and current, 
and generally reduce the reaction on the wave form and increase the power 
factor. | 

Effect of Soaking Carbons in Aqueous Solutions. 

Carbons both solid 13mm. “ Apostle.” Arc Length, 3mm. Current, 

14:8 amps., 100 v per sec. 


Exp Solution in | P.D. Res. in | 
"which carbons! arc. 1 


Power.] Power 


Notes. 


series. 
No. | were soaked. | Volta. | Ohms. Watts. factor. 
165| Unsoaked. | 55:2 | 329 | 581 | 0°74 | When soaked in tap water 
| and dried gave same 
| resulte. 
166 | 4 % sodium | 424 5:50 | 565 | 0°90 | When first started had a 
carbonate | strong sodium flame; 
| burnt 45 min. before 
| taking readings. 
167 |4% potassium! 424 , 5:50 | 558 | 0°89 | Looked like an ordinary 
carbonate | carbon arc; burnt 45min. 
before taking readings, 


(То be concluded.) 
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ELECTRICITY WORKS ACCOUNTS. 


Kingston-upon-Thames Municipal Electric Supply Works. 

It is disappointing to find that the accounts for the 1898 
working of the Kingston-on-Thames undertaking hardly 
indicate a fulfilment of the promise contained in the 1897 
accounts; at least, as regards accession of business and 
financial results. A comparison of the 1897 with the 1896 
accounts showed a drop in the ultimate deficit of from £1,826 
to £792, a 84-8 per cent. increase in the equivalent lamp 
connection and a rise of nearly 25 per cent. in the output. 
As may be noticed from our table this week a similar com- 
parison of the last two completed years of working shows an 
increased deficit, viz., £1,112, an increase in the equivalent 
lamp connection of barely 29 per cent. and an increased out- 
put of only 19:6 per cent. 

The management charges for 1898 show a diminution over 


those of 1897, but the same cannot be said of the generating - 


costs in consequence of increases in the fuel and ‘‘ repairs and 
maintenance at the station” items. The result is that the 
total costs per unit are but slightly lower than those of the 
previous year, which were higher than the average of stations 
of equal output. No doubt these high costs are due in 
great measure to the heavy fuel bill, which constitutes the 
burden of the concern. At 1:84. per unit, this fuel charge 
ig more than double the average obtained in municipal 
stations of similar output in 1897. | 

The working profit for the year was £1,221. After paying 
ы! T the sinking fund and £1,102 as interest the deficit 
is £1, 


The following figures chow the progress made since supply 
was commenced in 1898 :— 


| | 
А tput| Units Ex- 
Vaar pee каше units | sold to а= Rev. pendi- зы 
i › 9 | | 
gumers. coonection.| Total. е K.W. | Total. Lure profit. 
— NC — be = __———— 
1895-4] 77 4,000 128,267 44,64 130 Е1,985 62.75 — 2587 
1895 99 | 4,800 134, 084 67,446 136 | 2,442: 2, 704 — .262 
1896 129 6,825 155,681 88,620 152 ! 5,015 2,712 301 
1897 165 9,200 194, 268 126.855 203 3,929 8,062 + 868 
1898 211 11,856 


232,370| 164,415) 245 | 4,701) 3,480) + 1,221 


Burton-upon-Trent Municipal Electric Supply Works. 


It is satisfactory to find that the progress, though slow, of 
the Burton undertaking is being maintained. Since 1897 the 
expended capital has increased from £30,472 to £31,852, the 
increased expenditure being chiefly on plant. 

Additional consumers to the number of 88 and lamps to 
the equivalent of 1,800 have been added during the year, 
while the output has risen from 79,492 units to 108,290, or 
86 per cent. 

The total revenue, at £2,590, averages 5:744. per unit, and, 
like the costs, at 3-7d. per unit, are high, even for the small 
output. In spite of substantial rises in the management and 
distribution costs, the total costs have fallen from 4:14d. to 
8-7d., generating costs having dropped from 8:554. to 2:874. 
The fuel costs at Burton are very low, due, no doubt, to the 
advantage (in this respect) of running the electricity and 
gas works in proximity, and under the same interest and 
management. | Kes | | 

The working profit comes out at £921. As at Kingston, 
nothing, apparently, has been provided for depreciation. A 
payment of £992 towards repayment of loans, and £860 as 
interest, leaves a deficit of £981. 

We include a table indicating the history and progress of 
the electricity supply undertaking at Burton since the com- 
mencement of operations :— _ = : 


al Revenue. Working 
Year con- | lamp con- diture 
sumers с units sold. | Total. Total. profit. 

1894 55 4,130 £844 £529 '-- £315 (loss) 
1895 68 5,472 1,543 1,051 — 292 (loss) 
1896 80 6,132 1,232 1,521 |+ 289 (gain) 
1897 | 104 7,786 1,369 2075 ＋ 704 (gain) 
1898 137 9,586 1,669 2,590 1+ 921 (gain) 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 
Aberdeen (Municipal)...... 1899 Jan. 6) Kensi’gton & Knightsbr'(Co.)'99 Mar. 8 


Ayr (Municipal) 1898 Nov. 11| Kingston-upon-Hull (Mun.) 1898 Aug. 19 
ord (Municipal) ...... „ Mar. 4| Kingston-on.Thames (Mun.) „ Mar. 25 
Belfast (Municipal) ........ „ Sept. 23| Lancaster (Municipal)... .. Oct. 
irmingham (Company).... ,, Dec. 16| Leeds (Company) .......... 1899 Mar. 8 
Blackpool (Municipal) .... ,, Oct.. 7| Leicester (Municipal) ...... » Jan. 20 
Bournemouth (Company) .. ,, June 3 Leyton (Municipal) ........ 1898 Sept. 28 
Bolton (Municipal) ........ + . 9| Live 1 (Municipal)...... » Aug. 12 
Bradford Manii РМР 1899 April 14 | Manchester (MunicipaD.... ,, July 
hton CEU) PPM 1808 May 6| Newcastle and District(Co) ,, Dec. 2 
Bristol (Municipal)........ ,, July 29| Newcastle-upon-Tyne(Co.) 1899 April 14 
Burnley (Municipal) ...... i Northampton (Company) ..1808 April 16 


15| Norwich A any) ....... „ Dec. 
ill (Company) ....18090 Mar. 17 


Bury (Munici 95 | Notting 
bridge (Company)...... 1899 Mar. 10| Nottingham (Municipal) ..1898 Oct. 28 
Cardiff (Municipal) ........ „ Jan. 6 Oldham (Municipal) „ Nov. 18 
Cross (Company) . „„ Mar. 17 | Oxford (Company) ........ „ April 1 
Chelsea (Company) sees wae „ Mar. 31 | Portsmouth (Municipal). . „, Nov. 4 
Cheltenham (Municipal). . . I 7 | Preston (Company) КА 28 
Chester (Municipal)........ „ Oct. 14| Reading (Company) ........ » Sept. 16 
Clerkenwell (Company)... „ Mar. 18| Richmond (Company) „ Mar, 4 
Derby (Municipal) ........ „ - 9 | Всагро (Company) .. . , April 1 
Dewsbury (Municipal)...... » Nov. 25 St.James’ & Pall Mall (Co.). .1809 Feb. 24 
ver (Company) ........ »» Mar. 11 | St. Pancras(Vestry)........ 1898 May 18 
Dundee (Municipal) „ Nov. 4| Sheffield (Company)) „ Dec. 1 
Eastbourne (Company „ July 22 Shoreditch (Vestry)........ „ May 27 
nburgh (Munici „ Oct. 14| Southampton (Municipal). ,, June 3 
Exeter Мар) 3 , Aug. 6 Southport e n » Dec. 
Glasgow (Municipal) ...... ,, Aug. 12| Stafford (Municipal)........ » Oct. 
Gulldfo company) . „ May 18| Sunderland (Municipal).... ,, Aug. 19 
Halifax (Municipal). » Nov. 18| Taunton (Munici coe „ Aug. 
Hammersmith (Vestry) .... ,, June 10 Tunbridge Wells (Mun.) „ July 22 
Hampstead (Municipal) . . .,, Sept. 9 Walsall (Municipal) e.» Nov. 11 
Hanley (Municipal)... . „„ April 8| Wandsworth(Company) .. „ Mar. 18 
Harrogate (Municipal). . „ Westminster (Company) „.1599 Feb. 24 
Harrow (Company) ........ „ Sept, 9| Whitehaven (Municipal) ..1898 Dec. 23 
Наз дв & St. Leonard's (Co.),, April 29| Windsor (Company)........ » Dec. 
H'use-to-H'use Oo.(E'ns'gt/n)1899 Mar. 31| Wolverhampton (Municipal) ,, July 15 
0| Woolwich (Company) 1899 Jau, 13 


H Company) .......... А 
Huddervield (ie 
Islington (Vestry) . Geos 9$ 


Woroester (Municipal) .... ,, April 7 
June 24| Yarmouth (Municipal ....1808 June 17 
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Date of Commencement of Su ——— oun 
Syner of Supply . б» y - ILE ———— 


Chie *e9e6s0009008009€90 oa e oe све о ven bes cans ud oan Sid cud 


YEAR ENDED 
QUANTITIES — 


Unite generated 00060 ә тә осо OU) DUD UND GED Je © 
"0 BOLD (TOTAL) ооо 000 0 оо ово 009 ваю Gum 000 эш GP ошо GE (шл энә 
» sold to consumers Pa em 
T sold for public lighting, & 6. cee om am oan cae эш 
n used on work ———€—— aan omn 
UNITS SOLD PER 8 C.P. LAMP CAPACITY om om um oun am 
Maximum supply demanded .......... o a sav san am uma con axe 
Number of public lamps. o os e c cut coe see ses ene amn aes ces 
Number of consumers —— oun .— . 
Connections to mains in 8-с.р. lamp 
CAPACITY OF PLANT IN 8.0. LAMPS . . 
CAPACITY OF PLANT IN KILOWATTS 00s cus cus can om em aw 


ITAL— 
Share **.9999000009090900000000 een * 9009009 099 0 09 BED OUS (um OD em» 
Loen (including Debenture charges). 
BEOEIVED (ТОТАШ) oaei аа аце 
Loan (including Debenture charges), —— — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 
Share (unissued) 0 oe ө тө ө эе 000 nan o ao ө өю 005 Dan таю O99 oan OUO oam 


Share (uncalled) ............. —— oan sas oan oan can oen 
Loan (including Debentures) . 
REPAID (TOTAL) „6 „„ „ 6 6 6 0 %% 0 „%. 


RESERVE OR SINKING FUND DW. 
DEPREOIATION FUND 2 o ө с тю 505 е тё DER SEN >ш OSS риш ою эше 
EXPENDED (TOTAL) ooo o a9 ооо осо ооо 0900 осв вою OE осе оао оша ожа ьан 

Lands and buildings э эе ө та осе oan осн P9 осн ban DEI OUD эше oas 


- Plant ооо 500000 000060 0 о-о о те ө we о ве ә Фа оос 9099 осп OER GOD Была OS BED (ER 


Hains 665656＋ꝙ—ꝗ——mm we o w ө тө — 004 095 — эше DUI . 
Miscellaneous ................ 9* 099 осн oan эше эше оон amm OUO oen 
BALANCE OP CAPITAL ACCOUNT... LLL cos oen am omn omn cem 


Revenue from supply. 
" meters, & eas oe om oas am oas san om oeo omm 
» public lighting 999609 om oan o 05 осм оси DER OUS oen 
33 sale of lampe, &c. оог ове о э шо O э оо 0 09 9 (9 рео оеп 
miscellaneous sources.. . 
EXPENDITURE OUT OF REVENUE— 
TOTAL COSTS ............. ————— э 2. mn sen ses cen cus ean 
р WORKS COSTS »e9095090009009€09 00.00 %% DG 94 oai DUE оен рал ьа 
Generation of electricity . ee ee 
Fuel (including cartage, 6 cs is cae pas cas каеш cs 
Oil, waste, water, stores. 959900000000 000 00 0-99 GER SED ое utm 


Wages at station E 
Repairs and maintenance at station . . 
Distribution of electricity .. — oen amm ome oan 
Wages, &с. „„ „%%% „ „„ 09040950 бе осо 0 09 оси осн оен (US pen вее 
Repairs, renewals of mains, BO, oe cen oes cam wns wan tne oos 
Public lighting «озо» eee © 2509990050096 осоо o a ово сее осн ьан осм аон оте 


Attendance TOT 156199009 00609000020 ьон оо оа oat „„ 
Renewals 09590909040909€0 «6900950099002 0099000 oe 0600 oas om ben 
MANAGEMENT AND PROPERTY CHARGES, TRAE 
Royalties ... 9509200000 050000000000000000 00 Ө те 000 0 00 оен BED OU) оен Dern 
Rent, rates, “taxes ————2.—.—.— 9 
Management .. —4—6*ͤ»« 2 . „ „.. 09 9-4 om 009 aon oms 
Salaries .. *9400 o e o me oa o St o me p De o oe oa 001 000 DEN 009 ооч Den 
Stationery, Ko. 0000000000 60 000 OE 0000 „ͤ„%ͤ.:h „ сею ons 
Establishment 35 — 9040090099 005 00 OIM Hen EER BEF pen 
Law charges, &c — —— © э oo o an o ao осел ow am вен DID onn CER oe 


FINANOIAL RESULTS— 
WORKING PROF: FOR YEAR .......... —— oae oun oan oen — 
Sum carried to Depreciation Fund ....... ae soe o an ome 
Sum carried to Reserve or Sinking Fund . Ses 

Net interest on loans (incl. Debenture charges) 8 
BALANCE FROM LAST ACCOUNT. . 


Deficrt ТЛ eee ҮР 5 


QRDINARY DIVIDEND PAID ............................ у= 


PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity ........................ 
REVENUE PER KILOWATT CAPACITY o oe o =s om o oe see ооч 
Expenditure per 8-с. lamp capacity... om on 
REVENUE PER 8-C.P. LAMP CAPACITY ................._. 
REVENUE PER 8-C.P. 0 eos —.—.—.— 


KINGSTON-UPON-THAMES. 


Undertaking Worked Dy. eere ecce ens om am am am qunm am Corporation of Kingston- -upon- -Thames. 


November, 1893. 
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BURTON-UPON-TRENT. 


Corporation of Burton-upon-Trent. 


Marcb, 1894 


Alternate- current transformer sub-station, ||| Alternate-current transformer sub-stations. 
F. L. Ramsden. 


J. E. Edgcome. 
DEC. 21, 1897. 


194,268 
126,835 


232, 370 79,492 108,290 
164,413 : 79,492 108, 290 
67,957 nil nil 
97 144 
134 kilowatts 169 
nil nil 
104 137 
7,786 9,586 
8190 7 
270 
Total pal. Тоа. | Рег Конан 
£41,766 | £130 | £43498 | £868 | £90,908 2115 280,958 | £199 
43,426 86:8 50,993 115 50,993 129 
41,000 | 82 30993 | 115 30993 | 129 
41,000 82 50,995 115 50,993 129 
41,000 | 82 30472 | 112 31,852 | 133 
—* = 4,921 183 4,925 20-5 
_* = 8,959 53:2 10,838 454 
= — 14,335 53°0 14,903 621. 
== — 2,257 90 1,137 4°74 
= — +521 | +90 -859^| -358 


Price charged for lighting, per unit .. . . e \ 


Price charged for power, per unit... n —— 
Price charged for public lighting... . ка 


} 


41,766 
* 


£3,929 4:8504. 
,045 3"7604. 
104 0°129d. 
720 0:890d 
60 0:074d 
£3,062 3°780d. 
459 | 30404. 


155 0°192d 
625 0˙772d. 
111 0°137d 


608 07454. 
1004 0°1244. 
508 0*622d. 
578 0:567d 
57 0:046d 
885 071864 
Total. cap. exp'nded 
£867 287% 
837 271% 


77.8% 
£10. 4s. Od. 
£13. 6s. 0а, 

бв. 10d. 
8s. 9d. 
8s. 64d. 
6d. to 14,4 
£20. 


‚ [also house transformers. 


DEC. 31, 1898. DEC. 31, 1897. DEC. 31, 1898. 


£1,221 | 314% 


Total. Per unit sold. 


£4,701 48524. | £2,078 


3,827 59504, 1,989 
133 | 01574, 71 
720 | 0°743d 

21 | 00224 
£3,480 3°594d. 

2,942 3.0874 

2,714 2-803d 

1,751 1:8064. 

175 | 01814 
508 | 0:52да 
280 0-289d 
228 | 0 235d 
538 0°555d. 
134 | 0-188d 
404 | 04174 
276 0:285d 


° . |eap.exp'ndec 


1231 | 5175 
1102 | 2:847 


1,112 2'86% 


о 


74% 
£6. 198. 2d. 
£9. 88. 2d. 

4s, 54а. 
68. 01d. 
78. 11d. 


6d. to 4d.d | 6d. 


£20. | 


KINGSTON-UPON THAMES. —REMARKS—* Amount not stated in accounts supplied. a In- BURTON-UPON-TRENT.— 
clusive of insurance. b Includes £49 for lamps, stores, etc. c Metoutoftherates. d Maximum | expended. c On“ Wright system, 6d. for first one and a-half hours, 


demand system (2 hours), 


3d. after. 


Total. Per unit sold. 


6:27d, £2,590 5°740d. 
5:90d. 2496 | 55394. 
0-234. 94 | 02084. 
£21,669 3°700d. 
3091d. 
1297 | 28750 
184 | 04084, 
15 | 01664 
919 | 2028d. 
119 | 0-264a 
98 | 0#17д 
96 | 02174 
274 0 608d. 
77 | 01714. 
197 04874. 
130 | 072884, 


0-1224. 
0-0274. 


| cap.exp'nded 
£921 2:067; 
992 5187 


£10. 15s. 10d. 
4s, 54d. 
6s. 11d. 
5s. 43d. 


to 3d. 6d. to &d.¢ 


REMARKS—a To insurance. b Over er 
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© THEORY, VOL. IL—By Оілувв Humavim. The 
second volume of this important work is in an advanced stage, and 
will be ready shortly. 
PRACTICAL TELEPHONT.—By Олин Smeran and F, О. RaPuaut. 


PRIMARY BATTERIES.—A work on this subject will shortly be published 


the theory and practice of —— date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. WADE. illustrated. The 
Author in this work will . and fully with 
the chemistry, construction and manufacture of secondary 
batteries or accumulators. 

“THE ELECTRICIAN " WIRENAN'S POOEET-BOOK.— Edited by Е. C. 


RAPHAEL, “The Electrician " 3 will shortly publisha valuable 
pocket-book for the use of those engaged in wiring work, both external 


and internal. 
dolere пу PRION IEE чок 
shortly be published dealing manufacture 
tle 55 book will fllustrate the 
кашы ы! apparatus upad in darbon ада асаа аса 
rabies America, and will give the latest practice in this important 
subject, 


SPECIAL NOTICE. 


The present number of “The Electrician" completes Volume XLII. 


‘With next week’s number will be issued (Gratis) the Index to the Volume. 


EARTH CURRENTS AND ELECTRIC TRACTION. 


Even the most uncompromising advocates of electric trac- 
tion, and the deriders of terrestrial magnetic research, must 
allow that Prof. Rücker made the most of his case for 
magnetic observatories in his discourse at the Royal Institu- 
tion last Friday evening. Some of his audience came, we 
are sure, prepared to hear a violent diatribe against the 
use of earthed returns for electric traction currents, illustrated 
by experiments to show its effect on delicate magnetic 
instruments, and followed, probably, by a strong advocacy of 
insulated return conductors, or of polyphase or surface-knob 
traction systems. But Prof. Ricker followed a wiser course, 
and one which rendered his exposition much more acceptable 
than would have been a polemical lecture on the subject: so: 
near to his heart. He first endeavoured to arouse in his hearers 
an interest in the magnetic research that is so frequently 
scoffed at; and, having thoroughly succeeded in showing that, 
besides being an engrossing subject, it is also one involving 
important issues to science, he only then spoke of the 
disastrous effect stray earth currents had already had on 
the work of some magnetic observatories, and most of his 
hearers must have been in sympathy with him when he 
ultimately expressed the hope that the continuous observations 
carried on for 40 years at Kew might not be abruptly 
terminated as tho:e at Washington and Toronto have been. 

The first experiment Prof, RCckEn performed was to show 
how magnetic iron ore, as well as the metal itself, lost its 
magnetic properties when heated. Не balanced a piece of 
glowing basalt in a scale, a magnet being placed below it, 
and as soon as the basalt had cooled sufficiently the beam 
of the balance was pulled down. This led to a lucid expo- 
sition of Mr. Henry Wirpe's hypothesis to account for the 
carth’s magnetism, and a description of the model he 
had built to illustrate and in great measure to prove it. 
Those who have followed the work done in terrestrial magnetic 
research will remember that Wirpk had at first endeavoured 
to imitate the magnetic action of the earth by a globe con- 
taining two magnetising coils of wire inclined at an angle, but 
had failed by this means to make it act properly upon a 
magnet on the surface until he conceived the idea of covering 
the seas with sheet iron. Then, however, he reproduced the 
effect to a remarkable degree of accuracy, for not only 
was the general polarity reproduced, but also the 
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more important variations of the magnetic declination 
at different points of the earth’s surface. The reason of 
this result Prof. Ricxer explained as follows: Assuming that 
‘the earth’s crust is of magnetic material, it can only be 
magnetised to a certain depth below the surface; for, as the 
depth and, therefore, the temperature increase, the iron 
ore loses its magnetic properties. But it is known that 
at great depths the temperature of the ocean is exceed- 
ingly low, and therefore the shell of the earth, being 
cooler beneath the seas, would have greater permea- 
bility and be permeable to greater distances from the 
surface. The hypothesis appears as plausible as it is ingenious, 
and we need hardly point out that, if it be correct, the con- 


tinuous magnetic observations now being carried out may 


some day prove of inestimable importance to geologists and 
astronomers as well as to physicists. 

It must be remembered that what Prof. Ricker and his 
supporters ask for is not by any means a suppression of electric 
traction in the neighbourhood of magnetic observatories, but 
merely that, where the proximity is unavoidable, precautions 


should be taken to obviate the leakage of large currents 
It appears that the effect of the motors. 


through the earth. 


themselves is not so distressing. Opponents of any such 


restrictions being placed on electric traction echemes often 


aver that the case is similar to the historical fight between 
the traction and the telephone companies, and that it rests 
with the disturbed party to shield themselves from the disturb- 
ances. In the case of the telephone industry we are entirely 


in accordance with this view, as the shielding can be perfectly 
carried out, and has, in fact, resulted in telephony being made 


more efficient than before the invasion of the trolley car. Again, 
in mere physical laboratories, delicate instruments can cer- 
tainly be shielded to a considerable extent from artificial mag- 
netic storms without, and galvanometers of the d'Arsonval type, 
which are practically unaffected by such disturbances, are now 
constructed of such sensitiveness that they can take the place of 
suspended magnet galvanometers for nearly all purposes. 
But magnetic observatories come under an entirely different 
category, for they are threatened with having the actual 
quantities they wish to measure changed to abnormal values. 
The suppression of earth returns, if a continuous-current 
system is used, as will be done at Kew, or the employment of 
another system of traction within a certain radius of the 
observatory, can at most increase the capital expenditure, and 
‚ perhaps also to some extent the working costs of the line; 
and if these sacrifices are made, as they often are, in deference 
io so-called “æsthetic” objections of municipal bodies, 
surely they can be made where much more important issues 
are at stake. 


THE ZIPERNOWSKI-DERI-BLATHY TRANSFORMER 
DISTRIBUTION PATENTS. 


An interesting patent will expire on Thursday next, and a 
still more interesting one completed its fourteen years’ life on 
March 16th last. The pair constitute the famous Zipernowski- 
Déri-Blathy transformer distribution patents, which it has 
been claimed cover the general principles governing practical 
transformer construction and alternate current distribution. 
Especially during the last year of its life has the patent 
No. 5,201 of 1885 become prominent, through the speculation 
which Mr. Martin Rucker, the some-time bicycle financier, 
has embarked in. А perusal of this patent (given in its 
latest amended form below) will show that, if the patent is 
not invalid owing to ** prior common knowledge," it might be 
deemed to cover the modern method of distributing alternating 
currents by means of transformers connected in parallel on 


constant pressure mains. Ава legal action is pending, we 
will offer no opinion on that subject at present. 

Mr. Rucker, having acquired the patent, and it having been 
duly brought. into a presentable shape by liberal disclaimers, 
sought about а year ago to obtain royalties from undertakers 
of alternating current supply. He commenced, perhaps 
unwisely for his purpose, with the London Electric Supply 
Co., whose knowledge of patent law in.general, and trans- 
former patents in particular, is particularly complete by its 
long experience in fighting the old Gaulard and Gibbs patent 
some years ago. This Company took the wise step of consulting . 
with the other large alternating current companies, who 
agreed (with one notable exception) to support it in its defence: 
and subsequently, it being considered that some of the municipal 
electric lighting concerns in the provinces had also a large 
stake in the question, the Municipal Electrical Association 
was approached and agreed to join forces with the companies. 
A representative committee was formed, with Mr. Stewart Bain 
as chairman, and the matter was fully gone into. Prominent 


counsel were consulted (among them Mr. Fletcher Moulton, 


Q.C.), and a careful defence prepared. There was considerable 
delay between the serving of the writ and the action being 
put down for trial, leading some to think that it had been 
abandoned; but we believe the defendants have done all 
in their power to press it forward, with the result that a date 
for the hearing should shortly be fixed. 

As has been mentioned, the patent underwent запеа 
amendation as recently as April, 1897. Тһе provisional 
specification included five diagrams and was longer and covered | 
much more ground than the complete specification in its 
present form; the complete specification originally contained 
four illustrations, but these have now been reduced to one. 
Originally there were three claims; but the first, relating to 
the construction of the generator and the regulation of its 
current, and the third, relating to“ the groupment of the 
coils”? on the transformers, were wisely disclaimed, leaving 
only one claim. Itis a matter for surprise that there was 
not more opposition to the amendment of the patent. One 
company, we believe, threatened to oppose the amendment, but 
the opposition was subsequently withdrawn, a free license, we 
understand, being accepted as compensation. This company is, 
needless to say, not joining in the present combination. We 
have been told that one municipality represented on the com- 
mittee, decided, on the recommendation of their town clerk, 
to offer Mr. Rucker a sum as composition for his claim upon 
them, but we can hardly credit the report, as in а case like 
this so much depends on the presentation of an unbroken front, 

‘Needless to say, for the benefit of the industry, we wish 
the allied companies and local authorities every success. 
Perhaps this case may lead to a rapprochement over other issues. 


The following is the text of the two patents. Of the first, 
space will only allow us to give the amended complete specifi- 
cation. This patent, it is seen, was granted to Messrs, Ziper- 
nowski and Déri. The second patent, granted to Zipernowski, 
Déri, and Bláthy, we give in full, in itsoriginalform. It was 
filed only as a complete specification, and was subsequently 
amended by the omission of the first claim, and the alteration 
of the numbers of the second and third claims to the first and 


second :— 
[No. 3, 579“, March 16, A. p. 1885.] 
COMPLETE SPECIFICATION AMENDED. 
Improvements in Distributing Electricity. 

I, William Phillips Thompeon, of 6, Lord-street, Liverpool, do hereby 
declare the nature of this invention a communication from Carl Ziper- 
nowsky and Max Déri, of Budapest, Hungary), and in what manner the 
same is to be performed, to be particularly described and ascertained in 
and by the following statement :— 

For some time past induction coils, consisting of two coils or yest of 
insulated copper wires, with a common iron core similar to the Ruhmkorff 
apparatus, have been used for the transformation of alternating electric 
currents. By means of such transformation, electric energy can be cheaply 
conveyed over lines of considerable length, and be utilised in a number of 
local circuits for lighting and other purposea. The distribution of electrical 
energy by such means has, however, not succeeded in such a manner as to 
eatisfy the requirements of every-day practice, because it wes not po: sible 
to increase or diminish the number of points of consumption in operation, 
without affecting the working of the othera in a marked degree, and it 
was, therefore, necessary to use mechanically acting regulating devices at 
the different points of consumption, to compensate for the variations 
caused by the changes in the quality of electrical energy used. In the 
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fame manner the efficiency of the systems hitherto used was greatly 
dependent upon the number of points of consumption in activity. 

Now the object of this invention is to make all individual pointe 
of consumption of electrical energy quite independent from one 
another, all necessary regulation being made by.or at the generator 
of electricity. We group the induction coils or transformers so as 
to constitute secondary distribution stations or local centres. The 
primary coils of the several transformers of such a local centre 
may be arranged either in teries or in multiple arc circuits. In 
the former саге, the secondary or induced spires of all the transformers 
of the respective station form a single local circuit irrespective of whether 
these induced spires are connected up in quantity or in series. In the 
second case, however, i. e., when the primary coils of the several trans- 
‘formers constituting a local centre are connected up in multiple arc, either 
‘each individual induced coil may form a separate secondary circuit, or any 
-number or all of the induced сойз of the transformers of a local centre 
may be connected to form a single local circuit. The apparatus for the 
‘ectnal utilisation of electricity, as incandescent and arc lamps, electro- 
motors, &c., are in all cases connected up in multiple arc in the local 
secondary circuits. i 

But the distinctive feature of our system of distribution is, that each 
group of induction coils or transformers of the several stations of second 
order shall merely constitute branch circuits of the main line for the 
primary current, i. e., the primary circuits of the several local centres, any 
one of these being takefi as a whole, are connected in multiple arc. In this 
‘manner we have conductors distributing the primary (high tension) current 
in аз many branch circuits as there are local centres, and any desirable 
number of secondary (low tension) circuits, Now the electromotive 
forces of the two coils of a transformer bear a constant ratio to one 
another—Therefore if the internal resistance of such an apparatus is very 
. low, the secondary tension will remain almost unaltered, if we only have a 
. constant difference of potential at the terminals of the primary coil, The 
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individual pointe of consumption in the several local circuits are independent 
of one another by reason of their distribution as branch circuits derived 
from the secondary line (i.e, connection in multiple arc), provided only 
that the internal resistance of the transformers be relatively low, and the 
primary tension at the station invariable. If the independence of indi- 
vidual groups of lamps must be still more perfect, it will be advisable to 
feed such a group by an independent line, as any desired number of 
secondary circuits may be derived each separately from one transformer. 
It follows from the foregoing that our system of distributing electrical 
energy by means of alternating currents and induction coils or trans- 
formers is based upon having a constant difference of potential in the 
primary conductors as well as in the secondary ones. In a distri- 
bution of current, according to our system, there will be a variable 
intensity of current in the main line as well as in every branch 
circuit of it, in contradistinction to the systems of distribution by induc- 
tional transformers hitherto known or proposed, all of theee being 
based upon constant intensity of the primary current— in our system 
the intensity of the primary current varies in the same way 
as the number of points of consumption in activity. This is caused 
by the counter-electromotive force of the transformers, somewhat 
increasing when the intensity of the secondary current diminishes, and 
vice-versá. The consumption of energy for each local station varies in the 
same manner as the current in the corresponding local circuit, and, 
consequently, the total consumption of power varies in accordance to 
the total supply of current in the secondary circuits. 


The drawing is a diagram showing the manner in which we supply local 
centres from the main line. At О із the central station. Between the 
main lines M ара N the tension is invariable. Three local centres or 
secondary stations are shown. Station I. consists of a single transformer ; 
at Station II. there. аге two transformers, with their primary as well as 
their secondary coils connected up in multiple arc ; at Station III. there 

‘are three transformers, with their primary coils in series, the secondary 
ones in multiple arc. As it will be seen, all the branch circuits leading to 
the several local centres are derived as parallel circuits from the main line 
i. e., connected up in multiple arc. We desire it distinctly to be under- 
stood that the form of the induction apparatus or transformers used may 
be of any kind wbatever, without departing from the principle of our 
invention. 

Having now particularly described and ascertained the nature of the 
said invention and in wbat manner the same is to be performed as com- 
municated to me by my foreign correspondent I declare what I claim is:— 

In the application of induction coils or transformers for alternating elec- 
tric currente, the arrangement of several stations of second order as branch 
circuits of the main line, i.e., connecting up the local centres with the 
main Jine in multiple aro, to which main line is supplied an alternating 

-electric current of a tension as constant as possible, substantially as 
described and shown in the drawing. 

Dated this 12th day of December, 1885. | 

W. P. THoMrsoN, per his Agents, W. P. Thompson and Boult. 


[A. D. 1885, April 27, No. 5,201.] 
COMPLETE SPECIFICATION. 


{Communicated from abroad by Carl Zipernowski, Max Déri, and Otto 
Titus Bláthy, all of Budapest, in the Empire of Austria, Engineers. ] 


Improvements in Induction. Apparatus for Transforming Electric Currents. 


I, Charles Denton Abel, of No. 28, Southampton-buildings, Chancery- 
lane, in the county of Middlesex, consulting engineer and patent agent, do 
hereby declare the nature of my invention for Improvements in induction 
apparatus for transforming electric currents"; and in what manner the 
same is to be performed to be particularly described and ascertained in 
and by the following statement : — | 

It bas been found that induction apparatus hitherto known, namely, 
Ruhmkorff's apparatus, as well as the newest apparatus of Сашага and 
Gibbs are unsuitably constructed. Especially when electric currents of 

t strength are intended to be transformed by means of euch induction 
coils, it should be the endeavour to obtain as favourable a useful effect as 
possible, and to produce with the smallest quantity of copper the greatest 
possible effect, inasmuch as the smaller the applied weight of copper may be, 
the lower will be the degree of heating, and consequently, also, the loss of 
strength to be expected. 

It has been found that the constructors of the apparatus hitherto in use 
have in particular made an error in this way that they paid greater atten- 
tion to the copper wires than to the iron cores, whereas it is believed that 
the distribution of the iron is the most important factor. All induction 
apparatus hitherto in use were made in the form of а bobbin withtwoor more 
coils, as shown in Fig. 1 of the accompanying drawings. A much better 
result has already been obtained by my correspondents, by making a ring of 

iusulated iron wires, in a similar manner to the iron armature of а Gramme 
ring. This ring is surrounded with copper wires as shown in Fig. 2 in such 
& way that the electric current flows through all the convolutions of the 
primary wrapping in the same direction, and, therefore, no magnetic poles 
will be generated in the iron core ;—one part of the wire convolutions takes 
up the inducing current, whilst the other part gives off the induced 
currents, The induction effect is thus the same in each convolution of the 
coils, quite iu opposition to the induction bobbins hitherto in use, where 
the effect in the middle wires was a great deal stronger than on the outer 
parte of the bobbins. Т 

The effect is considerably more favourable in the inverted arrangement, 
as shown in Fig. 3 ; two or more bobbins are made of insulated copper-wire 
and are formed into a ring. Round this ring magnetically insulated iron 
wire is wound as tightly as possible. From the ring of copper wire two 
or more ends are taken for conducting the induced current. The mode of 
connection of the iron wires is quite different. 

Figs. 4 and 5 and also Fig. 6 show modifications of such an induction 
apparatus in which the convolutions of copper wire are enveloped round 
about with iron wires. In lieu of iron wire?, iron plates may also be 
employed ; these plates need not be spirally connected together ; they are 
piled up one over the other like the elements of a dry Voltaic pile with 
insulating sheets between them. Into the hole stamped out in the middle, 
and passing through the whole plate column, are introduced the insulated 
copper wires and suitably connected for induction. In Fig. 5, two plate- 
columns are represented, and in Fig. 6, four. The number of these columns 
or bobbins of iron wire may, of course, be increased at will.. But the 
direction of the current in two wires, the columns whereof touch one 
another, is always inveree. 

Fig. 7 shows another construction of these induction apparatus. Iron 
plates of any optional shape are here employed, a great number of which 
are piled one over the other, but so that each two plates are separated by 
an insulating sheet. This plate column is peforated at several places, 
preferably in such manner that the perforations are identical in all the 
plates or sheets. In these holes the copper wires are passed to and fro, as 
shown in the figure—that is to say, in such a way that the current in two 
parallel contiguous branches of the wire must flow in opposite directions ; 
or the wires may be passed in continuous convolutions. The induction 
effect of such a plate column upon the wires has then in each branch of 
the wire the ваще value, and the several effects thus united give а very 
high reault. ` | 
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In lieu of employing insulating sheets the plates themselves may be 
covered with an i ing mass, such as varnish, lao, etc., and then be 
piled one over the other. It will be evident that the above described 
method of construction is capable of being modified in a great variety of 
ways, both as regards the number of coils, the number and shape of the 
рысе and of the conductors which may be either copper wires, bara or 
tubes. 

Having now particularly described and ascertained the nature of my said 
invention and in what manner the same is to be performed I declare that 
wbat I claim is :— | 

* 1. The construction and use of induction apparatus as herein described 
with reference to Fig. 2 of the drawings wherein the iron core is formed as 
an annulus of circular or other shape. __ 

2. The construction and use of induction apparatus as herein described 
and shown in Figs. 5, 4, 5, and 6 of the drawings wherein the core consista 
of the inducting and induced copper wires, which are entirely surrounded 
with magnetically insulated iron wires or magnetically insulated iron plates, 
the shape being either circular or polygonal, or composed of several columns, 
as shown in Fig. 6. 

5. The construction and use of induction apparatus as herein described and 
shown in Fig. 7 consisting of magnetically insulated iron plates, which are 
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perforated at several places, with insulated copper wires passing through 
the perforations disposed either in windings passing to-and-fro or in con- 
tinuous convolutions. 
ABEL and Imray, Agents for the Applicant, 
28, Southampton-buildings, London, W.C. 
Dated this 27th day of April, 1885. 


THE HISSING OF THE ELECTRIC ARC. 


The following is an abstract of the conclusion of the 
discussion which took place at the Institution of Electrical 
Engineers on April 18th, in connection with Mrs. Ayrton's 
Paper on this subject: 


Prof. J. 4. FLEMING said there were many points in connection with 
the arc that apparently could only be properly investigated with the 
guidance of some theory of what was going on in the arc. When one 
looked at a continuous-current arc the first thing noticed was its want of 
symmetry, viz, the positive carbon was at a very great temperature, then 
there was the cooler carbon vapour and then the much cooler negative 
terminal Seeing that the phenomenon of the arc consisted in the 
conduction of the current through a column of vapour, if they asked by 


+ This first claim was “ disclaimed " Oct. 29, 1886. 
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what process that was effected, he thought they would be brought to tl e 
conclusion to which most investigators who had studied the propagation of 
currents through gases had been brought. It appeared to be very similar 
to the electrolysis of liquids. One theory was that it was electrolysis 
going on in a gaseous column. Starting with that as a provisional 
hypothesis, he said that in the electrolysis of liquids the chief phenomenon 
was the fact that the molecules of the liquid were broken up into 
ions, which were moved in opposite directions, and according to the 
majority of researches, these ions moved with very different velocities. 
Accepting tbis as a provisional hypothesis—that in the arc elec- 
trolysis of the carbon vapour was going on by the separation of the 
two carbon ions, which were being taken in opposite directions rapidly— 
he suggested that the velocity of the negative ion was much greater 
than that of the positive ion. The result would be that there would 
accumulate upon the pole of the positive crater negative ions which 
would cover up that crater with what he might calla “cusbion” 
of negative carbon ions which would practically bave the effect of a reaist- 
ance. With regard to the behaviour of the arc when air had access, this, 
as shown by Mrs. Ayrton, produced the phenomenon of hissing. The 
result then of the access of air or oxygen to the arc was to destroy by 
combination these negative ions near the crater of the carbon, and that 
would immediately produce an equivalent diminution in the resistance of 
the arc. This process would be an intermittent process, because the effect 
of the diminution of the resistance would be to produce a momentary 
greater current, and that again would produce a further deposit of the 
ions. This pointed to the fact that a hissing arc must be an intermittent 
arc. Since the reading of the Paper, he had examined a hiesing arc іп a 
revolving mirror, and had found that a hissing arc was an intermittent 
arc. This had already been noticed by Messrs. Frith and Rogers, and the 
process going in the normal arc, according to bis (Prof. Fleming’s) view, 
would be something of this kind— that the electrolysis taking place in the 
arc provided the means for the passage of the current, and tho rush of 
these negative ions to the crater was the cauce of the excavation of the 
crater. The arc practically fed itself by this process, which was an easy 
way of'explaining the manner in which the arc had to be started and 
the necessity, eo to speak, of having to begin the process over again when 
the arc was blown out. In addition, he thought this theory would explain in 
some way the formation of the mushroom on the negative carbon at the very 
moment hissing began. It also would explain why it was that the hissing 
started apparently when oxygen or air had access and not when nitrogen was 
there ; because to have any hissing there must be intermittence, and there 
must be something to remove this “cushion” of carbon ions. The hissing’ 
caused by hydrogen might be explained in this way also, but of course the 
carbon ions would not be removed by any neutral gas, and he ventured to 
make the suggestion that any other gas would do that, or any vapour, 
which had the property of combining with carbon at a high temperature, 
Perhaps Mrs. Ayrton might say she had tried it, but that it had failed ; but 
he would then suggest that it might be well to use chlorine, iodine or any 
similar gas. Mrs. Ayrton had not, in her Paper, entered into the discus- 
sion of such points as the negative resistance and counter electromotive 
force which belonged to the region of hypothesis. With regard to the 
question of counter E.M.F. he had long held the opinion that there was 
no such thing as counter E. M. F. 

Captain W. ре W. ABNEY thought that anyone who had worked with 
the electric arc could not but agree that the conclusions and deductions 
made by Mrs. Ayrton were perfectly right. The phenomenon of the 
hissing of the electric arc had long been of interest —and very sad interest — 
to him, because it bad interfered many times with experiments he had in 
hand, and it was by rule of thumb that he had come to the conclusion 
that a certain voltage was requisite, and so on. Long before Mr. Trotter 
brought forward his interpretation of the arc, he (the speaker) had been 
considerably bothered by the hissing, in his experiments. He threw an 
image of the carbon points on the slit of a spectroscope, having passed 
it through the prisms and fixed it on a focussing screen. He then 
removed the focuesing screen and once more recombined the spectrum, 
and formed an image of the prism upon a distant screen and by tbat means 


got any colours he wished to investigate. In a great number of cases it 


had happened that the patch of light so formed had given him the 
impression that it was oscillated, but he had found afterwards that there 
was a distinct rotation of something in the arc light. To investigate this 
still further, the slit of the spectroscope was diminished to а pin-hole, and 
this exemplified the whole phenomenon on the screen, for by using & pin- 
hole he got an image of the carbon points on the prism. Не hesitated to 
say whether the rotation was as much as 450 times a second or minute, 
whatever the case might be, but he could say that, immediately before the 
hissing, there was seen the phenomenon wbich Mrs. Ayrton had described 
so well in her Paper. It was not so quick, however, and this fact led him 
to the conclusion that perhaps it might be due to oscillation in the arc as 
Prof. Fleming had pointed out. He bad not investigated this, hut at the 
same time the phenomenon of hissing was certainly accompanied most 
frequently with a rotation, but поё always. He thought Mrs. Ayrton 
would be rewarded if she made the. following experiment, viz., 
throw a monochromatic image of the electric light on a screen 
and watch it. This was done in a very easy way by throwing 
an image of the carbon points by means of a lens through а slit. Instead 
of having a slit without a lens, put a lens quite close to the slit 
and throw a sharp image upon the prism. Then take away the lens and 
she would get an image in white light of the carbon points on the screen, 
Then if she put a slit in the focus of the spectrum and passed it through, 
the would get an image of the carbon points in every colour, and it was 
very interesting to find the spot where the flame came on the screen when 
the hissing began. There was a certain phenomenon which began when 
the hissing began, viz., the flame surrounding the carbon points was quite 
different to the violet spectrum which was ordinarily seen between the 
poles. This was of a yellow colour and was probably a higher compound 
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of carbon and oxygen It also appeared immediately before the hissing, 
-but not very ily. s | 

Prof. W. E. AYRTON said that at the beginning of the discussion Prof. 
Thompson criticised a statement that be had made on a previous occasion. | 
His statement was that if they were désling with normal arcs and kept 
the potential difference between the carbons constant, then when 
‘the carbons were: drawn apart slowly so as to lengthen the are, 
‘they increased and not diminished the current, as might, a priori, 
‘have been expected. To this statement Prof. Thompson had taken 
exception, and had said that what should have been stated was 
‘thie, that with normal arcs if they lengthened them and wished to 
keep the potential difference between the carbous constant it was 
‘necessary to alter the outside condíticns so as to increase the cur- 
‘rent. This appeared to him to be a distinction without a difference. 
‘Supposing they had two arcs of different length with the same carbons, - 
and they wished the potential difference to be the same, say 55 volte. 
"With a 4mm. arc they would have some 7 amperes, and with à 5mm. are 
11 amperes. There were millions of outside conditions which enabled 
‘them to have these 55 volts, and there were millions of other outside con- 
‘ditions which would enable them to have the same potential difference 
with a longer arc.’ If they had the two together they must select outside 
conditions, which would enable them to have 55 volts in both cases; 
exactly the same thing applied to a wire resistance. Another criticism of 
Prof. Thompson’s was with reference to what Capt. Abney had referred 
to, viz., the slow rotation of the bands, which may be seen on the crater 
before the arc hisses. Prof. Thompson said that Mr. Trotter had pointed 
this out previously. The curious part about it was that in Mr. Trotter's 
‘Paper before the Royal Society, and in the account given by Mr. Trotter 
in The Electrician (of which he was then editor), there was no reference 
‘whatever to this slow rotation. | , mS 
Prof. S. P. THOMPSON here interposed to the effect that what he said 
was that Mr. Trotter had shown it to him and that it was referred to in 
‘his (Prof. Thompson's) Cantor lectures. | 

Prof. W. E. AYRTON then intimated that he was glad to hear this, but 
that it was curious, if this phenomenon was commonly known of, tnat an 
area of the crater should have been suggested (he believed even by 
Dr. Thompson himself) as a standard of light. | 

Prof. 8. Р. THOMPSON replied to the effect that that was quite true, 
but that he had abandoned his idea when Mr. Trotter showed him the 
phenomenon of rotation. ' 
. Prof. W. E. AYRTON then continued saying that Mr. Trotter 
had been kind enough to ask him to go to his house and see the rapid. 
rotation, which could only be seen in the rotating sectors, and he had 
no recollection whatever of Mr. Trotter having drawn his attention 
to the slow movement of the dark bands which could be seen without any 
sectors at all. He did not think that Prof. Thompson quite grasped last 
time what Mrs. Ayrton meant about that region of instability between the 
rilent and the hissing states. This was really quite distinct from what 
Prof. Thompson had referred to, and from what he (Prof. Ayrton) had. 
yeferred to, viz., whether the length of the arc was altered. What 
‘Mra. Ayrton was putting forward in her Paper was what happens when: 
the length of the arc was not altered. | | 
Mrs. AYRTON thanked all those who had criticised her Paper for the 

very kindly manner in which they had done it, and everyone for the 
extremely warm way in which they had welcomed her Paper. Prof. 
Thompson had asked her what she meant by the hissing arc ; did she mean 
a green arc, or an arc in which the P.D. had fallen, or an arc that was making 
а noise? An arc made а great many noises. It hissed in all sorta of ways and 
under all conditions, Therewas the long arc with small current which made a 
noise like a kettle just beginning to boil, and there were ares under other con- 
ditions of which she did noteven know,and which made all sortaof noises. But 
there was only one hissing arc as sheknewit, viz., the are in which the potential 
difference fell. The interesting part of the subject to her was the diminu- 
tion of the potential difference between the terminals of the carbons. 
That seemed to her the inost interesting of all the phenomena attached to 
it, and it was upon this that she stood or fell. The green colour she 
believed to be intimately connected with the fall of potential, but she 
could not say how. Mr. Mordey had asked if the hissing arc gave out less 
light. She believed it did, but it was difficult to say. Did he mean less 
light for the power supplied! M. Blondel in 1895, in a Paper written in 
The Electrician, said that the hissing arc always gave 10 per cent. or 20 per 
cent. less light than the normal arc. But how much light did the normal 
arc give? If they have different currents they had different light. It was 
‘true that the arc appeared duller when it began to hiss, but she had found 
that the power supplied to a hissing arc was leas than the power supplied 
when the arc was silent ; and therefore it was very difficult to say whether, 
for the amount of power supplied, the amount ‘of light given out was less 
when the arc was hissing than when silent. As regards arcs being 
unsteady when hissing, that was only the case when the arc was ouly 
just at the hissing point. Everyone who had studied them must know 
that it was possible to get an extremely steady light from a hissing arc. 
As to the dark band of the alternate current arc, referred to by 
Mr. Mordey, she had no notion of this as she bad never worked with 
alternate current arce. She had had various letters sent her about her 
Paper, and one of these letters had suggested that the ends of carbons 
shown by her at the reading of the Paper were of a very different char- 
acter to those he was accustomed to with the ordinary enclosed arc. 
She thought she had made it clear that she was using an ordinary enclosed 
arc enclosed in a crucible arranged in such a way that the air could be let 
in in different quantities or entirely excluded. Her arc, however, was never 
completely enclosed because there was always sufficient clearance between 
the positive carbon and the crucible to allow a certain amount of the 
vapour inside to escape, but not sufficient to allow air to get in. M. 
Blondel had written to her and mentioned that he had noticed the green 
shade in the arc in 1893. They all knew M. Blondel's work, and they must 


respect his opinions because he had done more good work on the arc than an 
other single individual. In this letter he had reminded her that she hdd not 
mentioned the opacity of the vapour of the hissing arc. Thia, she said, 
was certainly more opaque than the open arc, but not so opaque as the 
enclosed arc. М. Blondel had also suggested that this opacity was caused 
by the carbon being disruptive. In a part of this letter from M. Blondel, 
which Mra. Ayrton read, he stated that his opinion was tha’ һі-віпр was 
caused by particles being torn off the positive carbon and dropping on tho 
negative carbon. This Mrs. Ayrton did not think to be the case, as she 
did not believe the potential difference was sufficient to allow of this tear- 
ing off. At the same time she was not prepared to say how ths oxygen 
did act. She was sorry to say she had not properly followed Prof. Fleming's 
remarks, Why were the negative ions supposed to go more quickly tban 
the positive ones? The mushroom, she mentioned, only took place with a 
short hissing arc. With regard to the rotation of the arc, she was sure 
nobody could have studied it from the point of view of light without having 
seen this rotation. | 

The PRESIDENT, in proposing a vote of thanks to Mre. Ayrton, 
thought they were all the more indebted to her for communicating this 
most valuable Paper, as she was not a member of the Institution. Tae fact 
that they did not now number any lady members amongst them would not 
debar ladies from becoming members, and he looked forward to Mrs. 
Ayrton becoming one. 
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CORRESPONDENCE. 


— ШШЕННЕННК : 
THE WEHNELT INTERRUPTER. 


TO THE EDITOR OF THE ELECTHICIAN. 


бв: Noticing considerable discussion of the Wehnelt 
interrupter, and its properties and actions, I think I may add 
a few words as to the probable cause of the actions, with an 
explanation of why it is that inductance is required in the 
circuit in order that the interrupter works. | | 

On closing the circuit through the interrupter with ап 
inductance in series, the current value gradually rises until at 
some point the electrolytic action on the surface of the 
platinum anode gives rise to babbles of gas, which diminish 
to some extent the surface of the platinum in contact with the 
liquid. On account of the inductance in circuit there arises 
out of this condition a critical state which causes the instant 
stripping of the liquid from the platinum—an explosive 
interruption, so to speak. The inductance in circuit tends to 
keep the current flow constant, i.e., it prevents the current 
falling off as the surface of liquid in contact with the platinum 
falls off. | 

There results from this, on the beginning of the uncovering 
of the platinum by the liquid, & state of unstable equilibrium, 
whereby the current tending to flow at one value is crowded, 
so to speak, into a section of liquid which from the moment it 
begins to diminish atound the platinum must immediately 
continue up to complete interruption. This sudden inter- 
ruption cannot occur without greatly increased voltage across 
the terminals of the interrupter, and necessarily between the 
platinum anode and the liquid which is being separated. 
This forces a discharge through the last portions of the 
liquid in contact with the platinum, and results also in a 
vigorous driving off of the liquid, together with the possible 
dissociation of a portion of the liquid. The platinum surface 
also becomes pitted and worn by continued use, owing to the 
violence of the discharges attended with spark. The platinum 
anode would naturally be surrounded by oxygen gas and, 
perhaps, in addition thereto, water vapour and dissociated 
water. On the entire cessation of current the water vapour 
condenses, and the products of dissociation probably recom- 
bine suddenly, casting out the excess of oxygen and renewing 
the condition as at first. 

This theory of the action is rendered all the more probabl» 
by the fact that the ohmic resistance at the contact of the 
platinum and the liquid must necessarily be high, on account 
of the restricted section; and that, on the beginning of 
separation by gas bubbles, this resistance must instantly rise, 
the current, owing to the inductance in circuit, tending to 
remain of the same value as before, causing a critically. 
increased drop of potential over the platinum liquid contact, 
and, in consequence, а critically increased energy delivered 
thereat. This view of the actions was arrived at when 
working with the interrupter, and in studying its properties, 
—Yours, &c., . . . Ermu- Тномвом. - 

Lynn, Mass., April 4, 1899. eai d 
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A CORRECTION. 


TO THE EDITOR OF THE ELECTRICIAN. . 


Sm: I have noticed a slight mistake in my letter with 
reference to the Wehnelt interrupter, which you published in 
your issue of the 7th inst. In comparing the glow produced 
on a fluorescent screen by an X-ray tube excited by an 18in. 
eoil with the new interrupter, I stated that the glow was as 
brilliant as that produced when the tube was excited by means 


of a 160-plate Wimshurst machine, instead of by a “ 16-plate | 


machine," as you printed. I draw attention to this, because I 
believe that this 160-plate machine is the largest that has yet 
been made, and gives extraordinarily fine X-ray effects.— 
Yours, &o., | E. W. MancHANT. 
Blythswood Laboratory, Renfrew, N.B., April 19, 1899. 


THE THEORY OF THE MARCONI TELEGRAPH. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Although several theories on the laws which govern 
the function of the vertical wires and the earth or capacity 
connection in Mr. Marconi’s system have been advanced none 
would seem to have met with general acceptance. I am 
therefore induced to submit through your columns some 
observations which may tend to elucidate the part played by 
these adjuncts in wireless telegraphy. To take, firstly, the 
question of the vertical wires. Might we not reason that 
these wires, when charged, act inductively upon one another 
through stress in the intervening ether, just as the one plate 
or coating of a Leyden jar when charged induces a charge 
in the other coating owing to stress in the glass insulating 
medium which separates them? In short, may we not suppose 
that the vertical wire attached to the upper sphere of the trans- 
mitter is charged to the potential of the spark each time the key 
circuit is closed, and this induces effects in the distant vertical 
wire and coherer ? If we can justly regard the action as 
.being inductive pure and simple we need seek no further for 
an explanation of the important effect of these vertical wires 
in increasing the signalling limits. 

At first sight it appears extraordinary that any such induc- 
tive action should take place over distances amounting to 
заду miles. We must, however, bear in mind the frequency 
and high potential of the spark, and also the extreme delicacy 
of the coherer. It seems only reasonable to suppose that, 
as currents of high frequency overcome resistance, 80 inductive 
distance is increased by the same effect. 

The inductive hypothesis explains intelligibly, I think, the 
fact that better results are obtained with vertical conductors 
than with horizontal conductors, because the vertical con- 
ductor gives greater elevation ; and the earth and points of 
intervening capacity then absorb less of the inductive energy, 
radiated in the form of rapidly succeeding waves from wire to 
wire, than is the case when the conductors are horizontal or in 
any other position. This absorption effect would seem to 
explain why greater distances have been spanned at sea than 


on land, the surface of the sea offering no points of elevated: 


capacity to intercept the inductive rays. 

There remains for consideration the function performed in 
this system by the earth connection used for the transmitter 
and coherer respectively. I would submit that this function 
is to discharge the vertical wires after each signal, the one 
through the secondary wire of the induction coil and the other 
through the circuit of the distant relay, which, when the 
coherer is passive, offers a path to earth after each impulse. 

In the discussion on Mr. Marconi's Paper it transpired that 
the earth on the coherer may in certain cases be severed with- 
out interrupting communication or even affecting the reception 
of signals. In these cases it would appear that the surface 
leakage of wire and pole, together with the capacity and leak- 
age of the relay system itself, are in themselves equivalent to 
an earth, bearing in mind the very low capacity of the elevated 
conductors and the necessarily very small impulses which 
they attract. Apparently it is owing to its higher potential 
or inductive energy that the transmitter requires a better 
earth than suffices for the receiver. | О 
Information on these points will doubtless be forthcoming 


from authorities on the subject. In the meantime these 
observations are with diffidence offered to your readers.— 
Yours, &c., Н. W. SuLLIVAX. 
19, Great Winchester-street, E.C., April 10, 1899. 
[The publication of the above has been delayed until this 
issue, at Mr. Sullivan's request.— Ep. E.] 


ELECTRICAL MOTOR CARRIAGES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: There seem to be so many obstacles to the ultimate 
firm establishment, and apparently inseparable from the early 
life of a new industry, such as the adverse state of the law, 
the over-sanguine inventor, and lastly the professional company 
promoter, that those who are most interested in the matter, 
and one who has largely contributed to the years of labour 
necessary in making the electrical vehicles & practical success, 
take all these things as a matter of course. But when а gentle- 
man of the standing of Sir David Salomons states (assuming 
that he has been correctly reported in the Royal Magazine of 
this month) that the electrically propelled carriage is an 
impossibility, it is to be pardoned if the remark is not 
allowed to pass unchallenged. And one is almost inclined to 
think that it was made without due consideration, as was the 
case when the same gentleman, in estimating the cost of pro- 
pulsion by electricity a year or so ago, based his calculations 
on the cost of electric current at 4d. per unit, whereas at that 
very time it was to be obtained in London at 1d. per unit! 

That one does not see many self-propelled carriages on the 
streets here is not evidence that they are unpractical. Our 
natural caution in adopting new ideas and our love of horses 
are enough to account for this ; although, as a lover of horses 
myself, one of the last uses I would put a horse to would be 
the hauling of a tram car or an omnibus, and I think that 
many of the horses one sees in cabs are fit subjects for any- 
one's compassion, and the sooner their use is rendered uuneces- 
sary by the introduction of electricity the better. 

In spite of the long start which the automobile movement 
has had on the Continent, and in view of the fact that it is 
only during the last two years or so that one was allowed to 
run a motor vehicle on the street here at all, it is a very 
significant fact that the principal systems of electrical vehicles 
which have been adopted in Paris are of English origin. 

The argument, which Sir David is reported to have used 
when discussing the *‘ inutility " (sic) of electrical motors, it 
is as if one should go for a fast drive and expect the horses 
to gallop along with a load of passengers as well as a dozen 
sacks of coal," is not to the point, and one is tempted to 
remark that the horses would go very fast indeed if they had 
no load at all to carry. But why Sir David should try to 
prove the matter by wishing to carry accumulators (repre- 
sented by the sacks of coal) in a horse-drawn vehicle, I fail to 
understand, for when we carry a set of accumulators in our 
electrical vehicle we do not want to carry a horse, but do 
without them. 

In conclusion, I can only say that, regarding the weight of 
an electrical carriage, it is now quite possible to produce ona 
capable of carrying two persons for а 40 mile journey, the 
total weight of the carriage being under 12 cwt., at a cost for 
electric current of two shillings (2s.) and an annual expense 
for renewal of aceumulators of £20. 

Thanking you for your courtesy in inserting this letter and 
apologising for taking up so much of your valuable space.— 
Yours, &o., | C. OPPERMANN. 

The Automobile Club, S.W., April 17, 1899. 


. Wiring Rules.—The number of the Journal of the Institu- 
tion of Electrical Engineers, just issued, contains the 
conclusion of the discussion on Wiring Rules, as well as the 
proceedings at ordinary meetings up to the conclusion of 
the discussion on Prof. Wilson's Paper. No less than eight 
members have eommunicated their share of the Wiring Rules 
discussion in writing, Mr. Pigg has communicated his reply, 
‘and Mr. Wordingham has added about a page to his remarks, 
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PARLIAMENTARY INTELLIGENCE. 


NORTH-WEST LONDON RAILWAY BILL. 


Last week the Select Committee of the House of Commons, of which 
Mr. Jeffreya is Chairman, the other members being Mr. Souttar, Mr. 
Bathurst and Mr. Shaw, commenced tbe consideration of the North-West 
London Railway Bill, under which authority is sought for the construction 
of underground electric railways, connecting the Marble Arch with Crickle- 
wood. Mr. Balfour Browne, Q.C., Mr. Joseph Shaw and Mr. Hutchinson 
appeared for the promoters; the only opponente, the London County 
Council, were represented by Mr. Freeman, Q.C. 

Mr. BALFOUR BROWNE said the line would be four miles long, and 
it was supported by all the local authorities through whose districts it 
passed. A railway was under construction along the Bayswater-road, past 
the Marble Arch to the City, and it was proposed to connect the two rail- 
ways at the Marble Arch. The stations on the new line would be at the 
Marble Arch, at Edgware-road (near the Metropolitan Railway Station, 
with which it was to be connected), at Hall road, Maida Vale, at 
Kilburn, at Brondesbury, another a little further to the North, and then 
the terminus at Cricklewood. The line would also be connected with the 
Baker-street and Waterloo line now under consideration. The large extent 
of the traffic on the proposed route was indicated by the fact that there 
were zome 6,000 omnibuses plying daily. The time occupied on the journey 
from Cricklewood to the Marble Arch by omnibus was about 40 minutes, 
but by the railway it would be only half that time. The capital asked was 
£1,500,000, with borrowing powers of £500,000 ; and the line, which was 
to consist of double tunnels, it was estimated would cost £10,65,183. 
Each train would 350 persons, and each lift at the stations would 
accommodate about 250 persons. The opposition of the County Council 
was designed to place on the Company a clause under which they would 
have to carry workmen at an unremunerative rate and at an hour of the 
day which the company held was unsuitable for workmen's trains, and 
which would allow a large number of clerks and others well able to pay 
ordinary fares to travel by the cheap trains. The Company desired to 
provide workmen's trains, but only at a proper time and at a remunerative 
rate. If the clauee of the County Council were adopted it would mean 
that they would be unable to raise their capital. 

Mr. BRAITHWAITE, of Mesara. Foster and Braithwaite, stockbrokers, 
of Austinfriare, and Mr. C. C. Macrae, vice-Chairman and Managing 
Director of the Railway Share Trust and the Railway Debenture Trust, 
and a Director of the London, Brighton and South Coast Railway, gave 
evidence showing that if the clause of the County Council were put upon 
them they would be hampered in raising the capital. 

Sir HENRY OAKLEY, formerly general manager of the Great Northern 
Railway Co., and Chairman of the Central London Railway Co., gave 
evidence showing the large traffic on the route of the line, and said tbat 
the locality of Cricklewood was very ripe for development, and would 
develop largely if increased facilities were given. Assuming the working 
expenses to amount to 50 per cent., the line would yield a minimum, he 
estimated, of 3 per cent. He thought, however, the expenses ought to be 
less than that, because with an electric railway there was not the same 
increase of expense, train by train, as with an ordinary steam locomotive. 
They might fairly and reasonably estimate the expenses at about 40 per 
cent ; but whether the expenses were 40 or 50 per cent., having regard to 
the enormous traffic at present existing, and the prospects of development, 
he had no doubt the line would be a dividend earning one. He deprecated 
the passing of special legislation in the case of each railway with regard to 
workmen's trains. There was an Act under which the question of accom- 
modation of workmen was referred to the Board of Trade or the Railway 
Commissionere, and he thought that course should be adopted in the 
present as in all cases, and not that the matter should be dealt with and 
settled specially, in each individual case. 

Sir BENJAMIN BAKER, joint-engineer with Sir Douglas Fox for the 
proposed line, said the estimates, &c., were all based on hls experience in 
connection with other similar lines in London. The estimates worked 
out to about £450,000 per mile, showing that the line would be very 
expensive. 

A long discussion arose round the demands of the London County 
Council for lower workmen's fares than those proposed in the Bill, but the 
Committee came to the unanimous decision to allow the return fare of 24d., 
HO. di fare 14d., the intermediate 144., and the hour of arrival from 

o'clock. 

The Bill was then ordered to be reported to the House. 


BAKER-STREET AND WATERLOO RAILWAY BILL. 


On Tuesday a Select Committee of the House of Commons, presided 
over by Mr. Jeffreys, commenced consideration of the Baker-street and 
Waterloo Railway Bill. The counsel engaged for the Bill were Mr. Pember 
Q.C., Mr. Ernest Page, Q.C., Mr. W. J. Noble, and Mr. Joseph Shaw. 
There were & considerable number of petitions in opposition, including 
those of the Metropolitan Railway Co., the Charing Cross, Euston and 
Hampstead Railway Co., the Grand Junction Canal Co., the Gordon Hotels 
Co., and the London County Council. 

Mr. PAGE said under the Bill power was sought to make extensions of 
a railway authori-ed in 1893, and to provide for an extension of the time 
granted for the completion of that line. By a later Act power was given, in 
consequence of the known intention of the Great Central Railway 
Co. to make their London terminus at Marylebone, for the Baker- 
street and Waterloo Co. to extend their line to  Harewood. 
square for the purpose of communicating with the Great Central 
terminus. Тһе extensions now proposed were from  Harewood- 
«quare to Paddington station and from Portland-road to Euston. 


that there should be two subwaye, one at Paddington 
and another at Trafalgar-square from the underground station there, reach- 
ing the surface at the corner by the Grand Hotel. The London and Globe 
Financial Co., of which the Marquis of Dufferin was chairman, were 
promoting the line, and as that Company had already spent £300,000 
on it there was little doubt tbat the line—whether the public 
subscribed to it or not—would be constructed. The length would be 
about 24 miles, and the estimated cost was £856,000. The capital 
powers sought were for £1,400,000, the balance being required for the 
subways, rolling stock, and the erection and equipment of a generating 
station in South London, where sufficient electricity to work the whole 
of the line would be generated. The petitions of the Metropolitan 
and i Cross, Eusten and Hampstead Railway Companies 
alleged that the line would compete with them. The Grand Junction 
Canal Company’s opposition was based on the suggestion that danger 
would result to their canal by the passing of the line for some 
length under it. The County Council opposed the Bill with a 
view to imposing on the Company some special liability with regard 
to cheap trains for workmen, Counsel pointed out that in this 
matter the Company was in a very different position from the great trunk 
lines, and contended that the general law was sufficient to meet the case. 

Much evidence was given in favour of the proposals to extend 
the line to connect with Euston and Paddington by Mr. Harrison, 
General Manager of the London and North-Western Railway Co., Mr. 
Wilkinson, General Manager of the Great Western Railway Co., and Mr. 
William Pollitt, General Manager of the Great Central Railway Co. 
and Mr. Owen, General Manager of the London and South-Western Railway 
Co. "These witnesses were unanimous in their opinion that the projected 
line would be of enormous advantage to persons travelling to London over 
their systems, and desiring to go to Waterloo or to the great shopping 
centres of Regent-street and Oxford-street ; and to the extent that the 
line was used the traffic through the streets would be relieved. Mr. Owen 
stated that the traffic to and from Waterloo was increasing at an almost 
phenomenal rate, the passengers booked to and from the station having 
grown from 18 millions in 1888 to 28 millions in 1898. Of these a very 
large proportion went to the City and the remainder to the West. He had 
always considered the lack of communication between the great termini 
of London as one of the great faults of our railway system, and any pro- 
posal to link up two or three of the termini at present without communi- 
cation, he would heartily support. His experience of the Waterloo and 
City Railway enabled him to say that -the public very much appreciated 
the mode of conveyance contemplated by the Bill, the number of passengers 
carried on that line in the last 44 months having been 14 millions, which 
would have been much larger if the Company had had more rolling stock. 
In reply to the Chairman, he said the ventilation on the Waterloo and 
City line was absolutely perfect. It was simply caused by the trains in 
their movements drawing after them a large current of air. . 

Sir BENJAMIN BAKER (one of the engineers to the line) was examined 
at length regarding the proposals of the Bill. He said the site of the 
generating station was originally placed in Paddington, but, owing to the 
opposition with which the scheme was met, another site south of the 
Thames was fixed upon. There would bea covered-in underground depót at 
Paddington, where carriages would be stored, light repairs executed, &c. 
The machinery necessary for the repairs would be driven by electricity. 
Probably the traffic from Charing Cross to Paddington would be heavier 
than that from Paddington to Waterloo. They proposed to run trains each 
six minutes from Euston and Paddington, which would give them a three 
minutes' service to Waterloo. Though an Act was obtained in 1893, no 
works had been done till about a year ago. The £300,000 spent had been 
expended principally in the purchase of land. The tunnels and carriages 
would be the same size as on the Central London Railway, and six inches larger 
than those on the City and South London line. ‘I'he tunnels would be 
constructed in the clay, at an average depth of 60ft. from the surfac». 
His estimates were not excessive, and he had given them as the result of 
his experiencs. In his opinion the only way of meeting the congestion of 
traffic in the crowded thoroughfares was by means of these expensive 
electric railways. There could be no comparison between the slight 
disturbance occasioned by them to the inconvenience caused by strings of 


It was prop 


_ omnibuses, 


The CHAIRMAN: Сап you make it quite clear to the Committee how 
much per mile the railway is going to cost ‘—The estimated cost of the 
Baker-street and Waterloo Railway is £575,000 per mile. The cost of the 
Central London line is estimated at £585,000 ; the Great Northern and 
City at £652,000 ; the North-West London, £435,000; and the Great 
Northern and Strand, £502,000. | 

The CHAIRMAN : According to vhese figures, your estimate is about an 
average. Does the £570,000 include all contingencies ?—Yes, all contiu- 
gencies, including the electric lifts at the stations (which were not in the 
original estimates), professional charges and working capital. 

Continuing, witness said they proposed to ventilate the line by the shafta 
at the stations, which experience has proved was sufficient ; but, if 
necessary, they could employ electric fane. ; : 

The CHAIRMAN : But if there were a stoppage in the tunnel? We 
are told that the train in motioa causes the ventilation.—I went very care- 
fully into that, for there was some alarm in consequence of the stoppage 
on the City and Waterloo Railway. It was said that the passengers broke 
the windows of the carriages. As a matter of fact, they were not in 
danger of suffocation, but got very hot in consequence of being penned up 
in the carriages with the windows closed. From calculations made, it is 
found that if a train were full of passengers in the tunnel, and both ends 
of the tunnel were blocked up, the passengers might die of starvation, but 
they would feel no inconvenience from the air. 

Mr. W. R. GALBRAITH, civil engineer, joint engineer of the Waterloo 
and City Railway, and of the Baker-street and Waterloo Railway, cun- 
firmed generally the evidence of Sir Benjamin Baker with reference to the 
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Waterloo station. The railway was laid out in 1895 so as to secure an 
interchange of traffic between it and the Waterloo and City line. The 
South-Western Company contemplated making another line to Clapham 
Junction, so they could not secure the land originally fixed upon. They 
were compelled, therefore, to go to Paddington to secure a site for their 
sidings and shops. 

Yesterday Lord Loch and Mr. Galbraith were re-examined, and the 
case for the promoters was closed, and the proceedings were adjourned. 


GREAT NORTHERN AND STRAND RAILWAY BILL. 


This Bill came before a Select Committee of the House of Commons on 
Thursday last. The membera of the Committee were :—Mr. A. H. Brown 
(chairman), Mr. Leuty, Lord Н. Bentinck, and Sir T. J. Gibson- 
Carmichael. 

Mr. Balfour Browne, Q.C., Mr. Fitzgerald, Q.C., and Lord R. Cecil 
appeared for the promoters ; Mr. Freeman, Q.C., represented the London 
Council Council, and counsel aleo appeared for the numerous opponents of 
the measure. 

Mr. FREEMAN, Q.C., said that as the proposed railway was to be 
underground throughout, and as it was intended that it should run under 
the new street proposed to be constructed from Holborn to the Strand 
under the London Improvements Bill, which stood to be next considered 
by the Committee, he thought the best course would be to take the rail- 
way measure independently, but to reserve the decision upon it until the 
next measure had been disposed of. | 

Mr. BALFOUR BROWNE said the Railway Bill would in no way be 
prejudicial to the new street. 'The present scheme was one of the most 
important in its bearing on London traffic that had been promoted 
for & long t:me. It was proposed to construct an underground 
railway from Wood Green to St. Clement's Danes, in the Strand. The line 
would consist of four separate railways, one of which would leave the Great 
Northern at Wood Green and run to Finsbury Park, and would be about 
23 miles in length. А second railway would begin at Finsbury Park and 
extend to King's Cross, and would be underground throughout, and be 
worked by electricity. It would also run almost entirely under the Great 
Northern line. These lines would not form a portion of the Great Northern 
Railway, but would be affiliated with it. Although, as the Great Northern 
were not oppoaing, the Company would not have to pay for the land in 
getting to King's Cross, yet they would incur great expense in constructing 
the tunnels of sufficient strength to bear the traffic of the Great Northern 
Railway. From King's Cross it was proposed to run the line,under private 
property at a great depth, and to pay for the necessary ments, а pro- 
cedure which had been favourably reported upon by a Committee in 1892. 
From the Central London Railway in Holborn the proposed railway would 
proceed via the new street to be built by the County Council, upon the 
making of which they were to some extent dependent in order to reach 
the Strand. The railways altogether would be 6 miles 27 chains in 
length, and their estimated cost was £2,297,903. It was proposed 
to fix the Company's capital at £2,400,000, with a borrowing power 
of £800,000, making altogether £3,200,000. The expenditure per mile, 
as estimated, would be a low one, viz., £581,000. 

Sir H. OAKLEY, formerly Manager of the Great Northern Railway, 
said he was of opinion that the traffic cn the railway would be from 
12,000,000 to 13,000,000 j.assengera per annum. As to the objection of 
the County Council, the subsoil of a street was of no value to anybody. 
It would be in the interest of the public to give the promoters the facilities 
they asked for ; indeed, he should have thought that the County Council 
would have been glad to see the railway run under their new street. 

Mr. CHAS. STEEL, General Manager of the Great Northern Railway, 
said that his Company were favourable to the Bill. He estimated that 
the proposed railway weuld relieve the Wood Green traffic to the extent 
of between 6,000,000 and 7,000,000 passengers a year. It would save them 
50 or 40 trains per day, and enable them to give a better service to out- 
lying districts. If the new street to the Strand were not made the 
southern portion of the proposed railway would fall with it. 

Mr. FREEMAN addressed the Committee for the London County 
Council. He did not deny that the railway would be a public advantage, 
but contended that his clients should retain posae:sion of the subsoil of 
their proposed new street, which they were buying with hard cash. He 
asked the Committee not to decide the Strand part of the scheme until 
the London Improvements Bill had been considered. 

The Committee ultimately passed the preamble of the Bill. 
will be considered to-day (Friday). 


Clauses 


—— 


Sixty Thousand Words an Hour Telegraphy.— The Daily 
( 'hronicle's Vienna Correspondent has announced that a Vienna 
engineer named Pollak has invented ‘‘a simple apparatus ” 
capable of transmitting telegraph messages at the rate of 
60,000 words an hour. He states that the United Electrical 
Joint Stock Co. have bought the invention, and that their 
trials have, up to the present, met with great success; also 
that experiments will be attempted between Vienna and 
Budapest next week, and that the company will shortly open 
up negotiations with all Kuropean and American post offices 
for the sale of the patent. A simple apparatus which can 
transmit and receive at the rate of 1,000 words a minute 
would indeed be a boon, but we prefer to reserve our opinion 
аз to the possibility of such a feat being accomplished on an 
ordinary telegraph wire until further particulars of the inven- 
tion are to hand. | A „ 


LEGAL INTELLIGENCE. 


oS) 


Castner-Kellner Alkali Co. (Limited) v. Commercial 
Development Corporation (Limited) 


In our last issue we gave the summing up of the Master of the Rolls in 
this appeal action. It will be remembered that Lord Justice Rigby con- 
curred with the Master of the Rolls in giving judgment for the defendants. 
Lord Justice Vaugban Williams differed from his colleagues. The judz- 
ments of Lord Justice Rigby in favour of defendants and Lord Justice 
Vaughan Williams in favour of the plaintiffs are given below :— 

Lord Justice RIGBY said he proposed, in his judgment, to deal exclu- 
sively with the question of the validity of the patent sued upon—Kellner’s 
of 1894. If ss, in his opinion, was the case that patent could be shown to 
be invalid it would be an academic question, whether, on the supposition of 
its being valid, there would be an infringement, and he did not propose 
to enter into the question at all. The grounds alleged for holding the 
patent invalid were disconformity and want of subject matter. He should 
deal mainly with the first of these, which depended upon the comparison 
of the provisional and complete specifications according to the true con- 
struction of each. This construction was entirely for the Court. Experts, 
however eminent, had nothing whatever to do with it, though their 
evidence might be valuable in explaining the meaning of technical terms, 
the state of the invention and the date of the patent and the working of 
the apparatus described. The main point for consideration would be the 
meaning of the words “stationary mercury cathode” which, para- 
phrased, meant a stationary cathode composed of mercury, otherwise a 
stationary mercurial cathode or a cathode composed of stationary 
mercury. He had come to the conclusion that the firat was the true 
meaning differing in this respect from Mr. Justice Bigham, who adopted 
the second. The difference was crucial, because the second meaning was 
the only one which rendered it possible, however difficult, to take the 
further steps which Mr. Justice Bigham had taken for interpreting in a 
manner different from its ordinary meaning, what his Lordship took to be 
"stationary " in reference to surrounding unmoving objects, and he 
attributed to it a very different and exceptional meaning of stationary 
with reference to the containing vessel. In his judgment it was not only 
startling, but quite inadmissible, бозау that the ultimate development of 
an invention, which must rely for its validity upon aninventive departure 
from a pre-existing state of things, would be to bring them back to precisely 
that pre-existing state of things, as was done by the claim iu 
Fig: 7 aod 8 of Kellner, when the bottom of the chamber was 
rotated. His conclusion was that the actual modification of apparatus 
exactly described and claimed in Figs. 7 and 8 ; at any rate, when the bottom 
containing chamber was made to revolve under the cells rigidiy connected 
with one another was not a legitimate development of the invention, the 
nature of which it was shown by the provisional specification, and that the 
patent was, therefore, void for disconformity. That was the main ground 
of his decision as to the invalidity of the patent. Going to the question of 
subject-matter, even if it could be shown that the objection of disconform- 
ity failed, there would remain that of want of subject-matter. Comparing 
Figs. 7 and 8 of Kellner's with Fig. 1 of Castner’s patent, they found in 
that modification of 7 and 8, viz., the motion with which the cells remained 
still and the bottom alune was made to rotate, an exact correspondence 
between Castner and Kellner up to the point where the question arose how 
to move the mercury cathode. Castner effected this by a stirrer consisting 
of helical blades mounted on a rotating shaft passing down the apparatus. 
All that Kellner did was to suhstitute for this rotating stirrer a rotation 
of the bottom of the vessel containing mercury. There was no clear 
evidence of any advantage over Castner in this arrangement. Further, 
the modification introduced by Figs. 7 and 8, by moving the bottom of 
the vessel, so far from being shown to be an important improvement in 
practice from former apparatus, had never been used at all, and there was 
no evidence of experience, or even experiment, that it would practically 
work at all as a commercial succesa. In his judgment the Kellner patent 
was void from want of subject-matter, so fur as concerned the particular 
modification of apparatus which had been dealt with and the claim (No. 3) 
founded thereon ; and, therefore, the whole patent was void on this 
ground also. 

Lord Justice VAUGHAN WILLIAMS said he differed from the other 
membrra of the Court, and as he did not think the Kellner patent was 
bad for disconformity he should necessarily have to go into the whole 
question, both of the merits of the Kellner patent and of the alleged 
infringement of the Kellner patent by the Rhodin patent. In order to 
deal with the case it was necessary to make some comparison of 
tbe plaintiff patent and prior letters patent, and ia particular a 
prior patent taken out by Castner. The main features of the Castuer 
patent seemed to have been:—(1) A single chamber divided into two 
sections—one for salt and water, and one for pure water—by a partition 
not extending quite to the bottom of the vessel, and sealed by the 
mercury at the bottom of the vessel. (2) A continuous electric current pass- 
ing through both chambers. (3) The adjustment of the proportion of 
amperes passing through the chambers respectively by a division of the 
continuous current. (4) The change in the location of the mercury 
relatively to the two chambers by the flow of the mercury round and round 
the containing vessel, produced by the propulsion of paddles attached to a 
central revolving shaft. (5) The maintenance of an average minimum of 
0:2 per cent. of sodium throughout the mercury by the churning pro- 
duced by the propelling paddles. The idea of Kellner seemed to have 
been this: He had a large dish with mercury at the bottom. On the top 
of this mercury he had movable cells with the lower edge just, dipping 
into the mercury so аз to seal the bottom of the cell and prevent any 
liquid ‘which ‘might be placed inside the cell running out at the 
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bottom. These cells he filled with salt and water. The whole of 
the veesel outaide these cells he filled with pure water, so that 
the whole of the mercury which was not covered by the salt 
and water contained in the movable cells was covered with pure water ; 
he electrolised the salt and water by a current passed through the salt 
and water to the cathode formed by the mercury. This current was 
not continuous, and did not as in the case of Castner's patent pass on 
tbrough the pure water. He then by shifting the bells containing the 
salt and water electrolyte about on the surface of the mercury caused 
patches of the mercury to be alternately covered by the salt and water 
electrolyte and the pure water respectively, thus charging with sodium 
the patch of mercury covered by the salt and water electrolyte, and 
discharging of sodium the same patch of mercury when subjected to the pure 
water by the shifting on of the cell containing the salt and water to the 
adjoining patch, which prior to the shifting had been covered with salt and 
water. In order that the shifting of the cells should not by reason of the 
dipping of the lower edge or lips of the cell into the mercury, carry with 
it the patch of mercury which was under the cell at the time of the 
shifting of the cell, Kellner made in the lower edge of tbe cella 
series of notches, or openings or serrations. The mercury in Kellner's 
apparatus had no fluid motion, or, at least, was intended to have 
none relatively to the vessel containing it. The Kellner apparatus 
had no continuous electric fluid, not even an adjusted continuous cur- 
rent passing through the pure water cell In Kellner's provisional speci- 
fication the motion of the cell containing the salt and water electrolyte 
was а to-and-fro motion. In the complete specification he made several 
additions, which his counsel called '* developments of the invention, iden- 
tified by the provisional specification," but which the opposing counsel 
contendel were “departures from the provisional specification amounting 
to disconfirmity.” These were the substitution for the to-and-fro movement 
of & rotary movement of the cells on the top for the mercury, and also the 
substitution as an alternative method of the rotation of the dish contain- 
ing the mercury instead of the movement whether to-and-fro or rotatory 
of the celle, or the top of the mercury. The other addition made in the com- 
plete specification was the addition of & short-circuited current in the pure 
water cell, starting from the mercuryamalgam acting as an anode." ‘This 
the defendants relied upon as another instance of disconformity, and 
also relied on it on the question of utility, alleging that the apparatus 
would not act without it, whereas the plaintiffs said that the “short-circuited 
current " was only to be used in case it was desired that the alkaline metal 
should be rapidly removed from the amalgam formed. The principal feature 
of the Kellner invention seemed to be (1) The substitution of non-circu- 
lating mercury for flowing mercury ; (2) The subjection of the surface 
patches of the still mercury alternately to salt and water electrolyte and pure 
wáter respectively; (3) The maintenance, as far as possible, of the mercury 
in a still condition, free from agitation. The idea of the Rhodin patent 
seemed to have been to adopt the Kellner idea so far as it related to the 
movement of the salt electrolyte in a rigid veesel over the top of a 
stationary cathode, but to modify it so as to enable the use of 
а stronger electric current tban that which could be used with 
the Kellner invention. Dealing with the defences set up in the 
action, his Lordship said that he thought the view taken by Mr. 
Justice Bigham, as to the meaning of the words in the Kellner's provisional 
specification "stationary mercury cathode," was right. It was clear that 
prior to the Kelvin patent inventors had always tried to get over the 
difficulty arising from necessity of quickly taking away the mercury when 
charged with the sodium deposited by electrolysis by causing the mercury 
thus charged to flow in the vessel containing it. The earlier inventions 
caused the mercury to flow when cbarged into a separate vessel or 
chamber when it was discharged of the sodium by contact of the amalgam 
with pure water, sometimes assisted by an electrical current passing 
through the second as well as the first chamber, and sometimes 
with the current passing only through the salt and water in the 
first chamber. Castner made the mercury flow in a single vessel 
underneath two rigid chambera, part and parcel of the same vessel. He 
read the word “stationary ” as qualifying the word “mercury,” and the 
words “stationary mercury” qualifying the word “cathode.” The 
various defences set up by the defendants were these: (1) Denial 
of infringement ; (2) Denial of the validity of the patent on the 
grounds (a) of want of novelty, by reason of the anticipations set 
forth in the particulars ; (b) want of subject matter ; (c) want of 
utility : (d) want of invention; (e) disconformity. With regard 
to the defences of disconformity and denial of infringement, 
which his Lordship considered together, it was said that the complete 
specification departed from the provisional, first because Figs, 7 and 8 
introduced the rotary instead of the to-and-fro movement. It seemed 
to his Lordship that there was nothing in this, because if the 
invention of Kellner consisted of moving about a rigid body over 
stationary mercury in the sense in which he read those words, it 
seemed to him to be a legitimate development to say that in addition 
to movement by the to-and-fro method, the movement of the chamber 
over the ‘stationary mercury might be attained by the rotary move- 
ment of the chamber over the stationary mercury, or by the rotation 
of the mercury dish over the chambers. in either case there was no flow- 
ing of the mercury relatively to the dish containing it, He thought 
that Mr. Justice Bigham was right, and that there was no discon- 
formity, even іп the сале of the rotation of the bottom dish, becauce 
the mercury, even in this case, was stationary relatively to the dish 
eontaining it. As to the suggested disconformity, by reason of the 
claim in respect of the third electrode in the combining chamber, his 
Lordship thought there was nothing in it, because it was limited by the 
words at the beginning of c'aim 4, “In apparatus of the kind specified 
in preceding claims.” His Lordship further thought that, assuming, as 
he did, that claim 3 was not bad for disconformity—assuming, that is, 
that there was no distinction between the rotary movement and the to 


and-fro movement, the infrmgement by the defendants of the Kellner 
patent was clearly established, even apart from important ad missio 

of the leading counsel for the defendants, an admission which, for 
his own part, his Lordship thought he was right in making. Indeed, 
if it were not for the denial of Rhodin, he should have thought 
it tolerably clear that Rhodin's patent was framed by someone with 
Kellner and Castner's patents before him, seeking to extract the best 
portions of both. The total combination in the Rhodin apparatus seemed 
їо his Lordship very different from the total combination in the Kellner 
apparatus. The result was arrived at by the application, in part at all eventa, 


of very different principles, but if Kellner's patent claimed, as his Lordship 


thought it, the use of stationary mercury relatively to the vessel contain- 


ing it, and divided chambers, one of which was rotary, he thought that there 
was a clear infringement, and not the less so because Rhodin might 
have improved upon Kellner's apparatus by applying it to a novel and 
more effective apparatus. 


Dealing with the defence of anticipation, his 
Lordship said that the only anticipation seriously urged was the Castner 


process. It was said that the Kellner patent was anticipated by the 
Castner, because the movement of the chambers above the mercury 
mere mechanical equivalent for the flow of the mercury. under the chambers. 
He (his Lordship) thought, not having regard to the object in view, Castner 
wanted to produce churning of the mercury; Kellner wished to avoid it. 
Castner’s process did produce churning ; Kellner'sto a large extentavoided it 
and was intended so to do. 
chamber was an anticipation of Kellner's double chamber. His Lordship 
thought that Castner’s double chamber was fixed, and a part of a single 
structure. Kellner's was detached and movable, being, in fact, one of two 
rigid structures. Then, as to the defences of want of invention, want of 
utility and want of subject-matter, which, more or less hanged together, in 
his Lordship's opinion, all failed. He thought there was sufficient 
ingenuity to constitute an invention entitled to à patent, and that 


was a 


Then it was said that Castner’s double 


the invention was not only ingenious, but useful. It offered a 


method of producing caustic soda with a low electric current by dealing 
with surface patches of sufficiently still mercury, and that he considered 


was a distinctly new method. He came to the conclusion that the plain- 
tiffs’ apparatus was proved by the evidence to have sufficient utility, as 


affording, theoretically, a novel alternative mode of producing caustic soda 
by an electrolytic mercurial process. For those reasons he thought the 
judgment of Mr. Justice Bigham right. 


The appeal was then allowed as previously announced. 
Mr. TERRELL, Q.C., for the defendants, asked that the particulars of 
objections should be certified, for otherwise there would be a difficulty with 


the taxing master in allowing them. 


Their Lordships decided that the matter should be mentioned to them 


again at a later date. 


National Company for the Distribution of Electricity by 
Secondary Generators (Limited) v. John Dixon Gibbs and 


Henriette Onesime Ruelle. 

This case came before Mr. Justice Cozens-Hardy, in the Chancery 
Division, on the 17th and 18th inst, and was an action brought by 
plaintiffs for specific performance of two agreements of May 25, 1885, and 
Oct. 31, 1883. The second defendant is the wife of Sylvain Jean Baptiste 
Ruelle and the administratrix of Lucien Gaulard. 

It appeared that by the agreement of May 25, made between Lucien 
Gaulard and the defendant Gibbs, the vendors, and the plaintiff Company, 
it was agreed that the vendors should sell to the plaintiffs the exclusive 
privilege of using and vending certain inventions in connection with the 
manufacture and construction of secondary generators for the distribution 


of electricity, and other apparatus connected with electric lighting, for 


which the vendors had obtained letters patentin the United Kingdom, France, 
Belgium, Italy, Austria, Spain, New Zealand, India, Canada, Victoria, 
New South Wales, Queensland, South Australia, and Tasmania, 
and also all the said letters and patents and privileges, and the 
benefit of certain inventions and improvements for the sum of £220,000, 
to be paid as to £200,000 in 20,000 shares of £10 each of the 
plaintiff Company fully paid up, and £20,000 in cash. It was further 
agreed that the vendors should, at the expense of the plaintiff Com- 
pany, establish a title to the inventions and letters patent and privi- 
leges, and should transfer the same to and cause the same to bs 
legally vested in the plaintiff Company, and that the assignments to 
the plaintiff Company should contain a covenant by the vendors that 
all the letters patent were valid, and all such other covenants as 
might be required by the plaintiffs for giving effect to the sale. By 
the agreement of Oct. 51, 1885, made batween the vendors and the plantiff 
Company, the former agreement was altered and varied so that the vendors 
should be paid by the plaintiff Company in lieu of the £20,000 in cash, a 
moiety of the moneys to be realised by the plaintiff Company from licences 
or concessions or agreements of any kind to use or work the inventions in 
question until such moiety should amount to £10,000, and the further 
sum of £10,000 residue of the sum of £20,000 cash, in 1,000 Preferred 
shares of £10 each, fully paid up. The plaintiffs alleged that they had 
allotted to the vendors the shares in question, and had paid to the 
defendant Gibbs £984 in cash, and to Gaulard £1,788 in casb, in 
pursuance of the agreements, but that the letters patent and privileges 
bad not, in fact, been transferred to or assigned to the plaintiff Company, 
nor were the letters patent and privileges, in fact, valid. "The plaintiffs 


also said that various persons had taken proceedings im France, the United 


States, Germany and Austria impeaching the validity of the letters patent 
and privileges granted in those countries, and as a result of those proceed- 
ings, the-letters patent in respect of the United Kingdom had declared to 
be void, the Brevets d'Invention, in respect of France, Germany and 
Austria, had been declared to be invalid or restricted to such 
an extent that the remaining] claims were of little or no value 
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The plaintiff Company had paid a large sum in respect of costs 
which they asked that the defendants might be ordered to repay, 
and also for so much of the purchase money paid to the defendauts by 
them (the plaintiffs) as was properly attributable to the patents which had 
been declared to be wholly invalid, and of a due proportion of so much of 
the purcbase money as was properly attributable to the patents which had 
been declared to be partially invalid. 

Mr. Fletcher Moulton, Q.C., and Mr. Gore Brown appeared for the 
plaintiff Company ; and Mr. Eve, Q.C., and Mr. Rowden for the defendants. 

Mr. FLETCHER MOULTON said that Gibbs and Gaulard were people 
who were very well known in the early days of electric lighting. The 
plaintiffs estimated that by what had taken place the value of the patent 
was reduced by £50,000 in the United Kingdom. The learned counsel 
said that by the Gibbs and Gaulard invention it became possible to dis- 
tribute electricity over very much larger areas than it was poseible to do 
by the direct current, and which enormously diminished the expense of 
electric light installations. That was the fundamental patent for the dis- 
tribution of electricity by secondary generators. If that patent was valid all 
persons setting up installations by secondary generators would have had 
to take licences from the plaintiffs. At the present moment one half 
of the installations over England were by this system, which reduced the 
cost of installations by something like 25 per cent. His Lordship would 
see that the value of the fundamental patent controlling the whole of that 
was enormous. If he (counsel) said that that patent was worth £1,000,000 
he should not be exaggerating. 

His LORDSHIP: What is the defence ? 

Mr. EVE said the defence was that there had heen a release by the 
joint contractor, and that the action could not be maintained. The 
defendants also eaid that the thing was res judicata. His Lordship would 
find that as long ago as 1884 the parties chose to appeal to the French 
jurisdiction, and the case was subsequently dealt with by the French 
Courts, and he thought he should show bis Lordship that all the points 
raised in the present action were decided in the French action. The last 
defence set up was that the plaintiffs had not carried out their part of the 
agreement. The defendanta also counter-claimed of the amount found due 
to them in the French proceedings. 

His LORDSHIP: Is there any point about the joint covenant ? 

Mr. EVE said there was, and he thought it would be convenient to deal 
with that point before the witneszes were called. | 

Mr. MOULTON said he did not think that defence was pleaded. 

His LORDSHIP said that if the point arose on the documents there 
was no reason to plead it. He thought that the point went to the whole 
root of the action, and tbat he ought to hear counsel upon it at once. 

A long legal argument then followed as to whether when letters patent 
were granted to two persons and one died the grant to the 
survivor. Mr. Fletcher Moulton submitted that the grant of letters 
patent to two persons was such a grant that if one died his executor took 
all his righte under the patent. 

His LORDSHIP said he would consider his judgment on this point, 
and the further hearing would be adjourned till after this judgment was 
given. 


Powell v. the Eastern Telegraph Co. (Limited). 


In the High Court, before Mr. Justice Wills and a Special Jury, Mr. 
William Frederick Powell sought to recover damages from the Eastern 
Telegraph Co. for alleged wrongful dismissal and arrears of salary due. 

It appeared that plaintiff entered into the defendant Cmpany’s service 
іп 1879 as an operator, and was stationed at Portbcurnow, Cornwall. In 
April, 1891, he entered into a written contract for five years’ tervice, at 
home or abroad, and was entitled to three months’ notice if defendants 
wished to terminate the engagement. A book of rules was subsequently 
issued hy the Company, and a copy was sent to plaintiff. By one of these 
rules it was stipulated that after five yeara’ uninterrupted service abroad an 
employé was entitled to four months’ furlough at home on full pay. In 1893 
plaintiff went on service to Gibraltar, and later was drafted to Alexandria, 
where he stayed till 1898. His health failed at Alexandria, and he suffered 
from dyspepsia and insomnia, and, having completed his five years’ service, 
he applied for furlough, in accordance with the rule, and this was granted. 
He came to England in May, 1898, and his leave expired in September. His 
(plaintiff's) health did not improve during the interval, and he consulted 
Dr. Peyton, of Newport, where his father resided, and Dr. Peyton advised 
him that he was not in a state of health enabling him to go abroad. 
Plaintiff notified the defendant Company of this advice, and asked to be 
transferred temporarily to an English station, but the Company desired 
that their own doctor should examine him, and this was done, and in 
September he received a letter intimating that his leave had expired, and 
as the Company's doctor had reported him fit for duty, he was to 
proceed forthwith to Gibraltar. He replied by sending his own doctor's 
certificate to the effect that he was not ina state to leave England. 
The Compeny replied that they could only accept their own doctor's 
eertificate, and ultimately plaintiff declined to enter into a fresh agree- 
ment for & further five years' service, and in October he was dismiesed. 

In cross-examination plaintiff said he did not tell his doctor that he had 
been offered a post at Gibraltar. He did not inform bim to what country 
he was expected їо go. His state of health was the real reason for his 
declining to go abroad. When he was stationed at Gibraltar previously 
his health had been good. | 

Dr. ARTHUR CÆSAR, acting medical officer to the Eastern Telegraph 
Co., said he saw the plaintiff twice in September, when he complained of 
dyspepsia and insomnia. Witness was of opinion, however, that he was 
in good health, and quite fit for duty. He had, however, made no note of 
the case, and had not sent a report to the Company. 

Further evidence showed that the original rules, as supplied to plaintiff 
in 1891, had been amended, and it was now provided that privilege leave 


was only granted on condition that the employé returned for a further 
period of service, and the Company reserved the right. to recover the 
amount of salary paid to an employé while on leave should he fail to return 
to the service, It had been found ne to make this new rule, as 
clerks had frequently taken their four months’ furlough on full pay and 
then declined to return for service abroad. A copy of the rule was posted 
up in the office at Porthcurnow while plaintiff was there, and it was 
suggested that he knew the rule. As he declined to contract for & further 
period of service, the defendants contended they were justified in dis- 
missing him. 

The jury found that the order given to plaintiff to go to Gibraltar was 
&n unreasonable one, and that he did not know of the new rule which 
required employés on coming home on furlough to enter into fresh agree- 
ment for service with the Company. 

On these findings judgment was given for plaintiff for £112, the amount 
claimed, and costs. 


Ashwell and Nesbit (Limited) v. Stanton. 


In the Divisional Court on Friday, before Mr. Justice Wills and Mr. 
Justice Ridley, Mr. Manisty moved, on behalf of the defendant, Mra. 
Stanton, to set aside the findings and judgment of Mr. Pollock, the official 
referee, in an action tried before him at Leeds, by which he gave judgment 
for plaintiffs on their claim for £500, and on the defendant’s counter-claim. 
The action was brought by plaintiffs, who are electric light engineers and 
contractors, at Leicester and Nottingham, to recover £500 in respect 
of work done under two contracts. The defence was that the work had 
not been completed in accordance with the terms of the contract, and that 
it was defective ; further, there was a counter-claim that the work was 
done on the terms of an express assurance given by the plaintiffs that the 
work should be completed on Nov. 4, 1897, so as to enable the defendant 
to open certain business premises in Leeds on that date, and that, 
relying on the faith of that assurance, she incurred large expense 
in advertising the opening of the, premises and engaging assistants ; 
and the work was not completed by that date. The consideration 
for the promise that the work should be completed on Nov. 4 
was that she incurred great expense on the faith of the promise, 
and if a person incurred expense on the faith of an assurance that gave 
him cause of action. The referee held that there had been consideration for 
the promise, but he said the terms of the promise had been complied with, 
and there had been no breach. Ніз (counsel's) point was that there was a 
clear breach, having regard to the proper construction of the promise. As 
& fact, the premises were not ready till December, and the electric lighting 
was not in order until December 10th. He read the findings of the official 
referee, from which it appeared that it was not the fittings provided by 
the plaintiffs which were not completed at the date promised, but a gas 
engine that had not arrived, and the referee found that it was not the 
fault of the plaintiffs that the work was not completed. Defendant bad, 
however, contracted with plaintiffs to supply the whole installation com- 
pee and, therefore, he contended that the official referee was wrong in 

is finding. There was no written contract, but there was а verbal 
agreement that the whole of the works should be completed and in running 
order by November 4, and that guarantee was not carried out. 

After hearing evidence in opposition to the motion their Lordships held 
that the referee was wrong and that the plaintiffs gave an unquallfied 
assurance, but final judgment was reserved to enable another point to be 
considered. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The folowing New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offces, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 

" LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of a set of 40 Elemen and Advanoed Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Dr. J. А. ing, and will be found of service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistante, and $o serve as a record of the work done 
by the Student, Form is supplied either singly at 4d., or 8s. 6d. per 
dosen net; іп sete of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
108. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
oloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each, 

NOW Y.—The cheaper edition of Dr. J. A. Fl в ** Electrical 
Laboratory Notes and Forms.” These cheaper Forms have 


for the use of studente and teachers at the Polytechnic and other science 


throughous the country. The demand for the original set of these 

Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many,of і , 
which differ only from the higher-priced set in being printed on small 
cheaper Paper and with less space for tabulated records, are issued at half 
the price of the original set. | 

" ELBOTRICAL Tretina гов TELEGRAPH ENorNEERS."— By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing а fuller treat- 
ment of the subject, from the standpoint of the Telegraph , tk 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
Posen of the theory of rur A applied to electrical lines in general, 

emy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 
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Um STUDENTS’ GUIDE TO SUBMARINR CABLE TzsTING."—A. new work 
юу Messrs. Н. К. O. Fisher and J. O. H. by, with the above title, is 
now ready, price бв. net; abroad, бв. 8d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
do enter that service. е è cable companies now insist that their 
operators and коео 8 certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

t" SUBMARINE OaBLe-LAYING AND Ranma.“ By Н. D. Wilkinson, 
M. I. E. E., &., fully illustrated; price 12s. 6d. 

"PnRAOTICAL Norme ТОВ EnBOrRIOAL BrUDENTS."—By Messrs. A. E. 
Kennelly and Н. D. Wilkinson. Price 6s. 6d., post free. 


'" ErmorBo-OHEMINTRY."—By Dr. G. Gore. Third Edition. Price 3s., 


“ Ківотвіо Morva Рожив,” by Albion T. Snell, ‘contains the 
latest information respecting the application of electrio energy to minin 
and general power transmission purposes, in whioh the author has. 
much experience. Price 10s. 6d., post free; abroad, lls. New edition 
ready May 1, 1899. з ; a 

* WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPAOB WITHOUT WIS 
BY ELO Waves.”—By Dr. О. J. with many original illustra- 
tions. Enlarged Edition, 28. 6d. net, 2s. 9d. post free. . EA 

** ELECTROMAGNETIC THEORY."—By Oliver Heaviside 
Vol. II. ready May 1, 1899. 2 | ; = 

Im INCANDESCENT LAMP AND ITS MANUFACTURR,"—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 88. 

‘ THE STEAM ENGINE ĪNDIOATOR AND INDICATOR DiAGRAMS,"— Edited 
and enlarged by W. Worby Beaumont, Price 8e. 6d., post free. 

«Тив Авт or ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

„Tm MANUFAOTURB or. EnBOTBIO Licht CARBONB."— A Practical 
Guide to the establishment of а Carbon Manufactory. Fully illustrated 
price 1s. 6d.; poet free, 1s. 9d. | | 

"Тнв BIBLIOGRAPHY OP X-Ray LITERATURE AND RESEAROH, 1896-97." 
A valuable, up-to-date el apt Being an attempt to olassify the 
data relating to X-Ray work. This work contains a quantity of genera 
as well as special information bees upon the whole subject of electrica 

research. Price 5s., post free; abroad, 58. 8d. 

"LocALIBATION OF FAurTS IN Error Ілант Marns.”—By Е. C. 
eee Price = post free ; abroad, бв. 6d. - Prospectus on application. 

„ ELEOTRIOAL ENGINEERING FORMULA,” a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour ; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. A 
fine large paper edition with wide ins for notes can also be supplied. 


Price 12s. 

“ ALTERNATE ООВВЕНТ TRANSFORMER,” Vol. I.—By Pref. J. A. 
Fleming, M.A., D. So., F.R.S. New Edition. Price 12s, 6d. 
Vol. II., price 12s. 6d. post free, is also ready. nonton 
J. A. Fleming, 


Vol. I., 128. 6d. 


“ ELEOTRIO LAMPS AND ELzoTRIO Licutine,” by Prof. 
M.A., D. Sa., F.R.S., is handsomely bound, and full of original illustra- 
tious, designs, initials, &o. Price 7s. 6d., post free. ; | 

"Tum ELEOTRICIAN" РвтмЕвв,—1п Two Volumes. Vol. I., Theory. 
Vol. II., Practice. Price, stout cover, 3a, 2d. t free; ol th, 
3s. 9d. Single Primers, 3d. жо ge tu ne | h, pos nd ке 
TR POTENTIOMETER AND ITS ADJUNOTS": A Universal System of 
Electrical Measurement.—By W. О. Fisher. Fully illustrated. Price ба. 
сисе abroad, 6s. 6d. Digest post free. 4 | 
й BUM ARMATURES AND COMMUTATOBS," by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospeotus on агросаноат 

“Моттув POWER AND GEARING FOR ELEOTBICAL MAOHINERY."—B 
Е. Tremlett Carter, O.E., M. I. E. E. Price 138. 6d., post free; abrced 
18e. 6d. Prospectus post fre. 

“ ARMATURE WINDINGS OF ELEOTRIO Maonines.”—By Н. F. Parshall 
DEN ырны Ctr t DE 

. Pars in his oapacity as Chie ng Engineer of the Едіғоп 
aud General Electrio Compani America, an is intended $0 serve as & 


orking treatise d d d Large 4to, 87 
Ww on esign. 4 0 pages, 140 full- 
65 f au е рабе 


illustrations and tables, 80s., post 

“The Electrician" Electrical Trades’ Directory and Hand- 
book for 1899.—The “Big Blue Book” for 1899 is Now Reapy. 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &c., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume contains, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways, finally corrected to Feb. 9, 1899. The 
price of the Directory and Handbook remains the same—10s., post 
free 10s, 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


TENDERS INVITED. 


As advertised elsewhere, the Epsom District Council invite tenders 
for the supply and erection of: (a) Lancashire boilers and fittings, 
economiser, feed pumps, &c.; (b) pipework, &c., in engine and 
boiler house ; (c) steam dynamos and motor .boosters ; (d) storage 
batteries; (e) main switchboard and connections; (f) overhead 
travelling crane; (g) underground mains and conduits; (h) arc 
lamps and posts; (i) street glow lamps and accessories ; and (k) 
station lighting. Specifications, &c., may be obtained from the 
consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen-street- 
place, London, E.C., on and after the 10th inst. Tenders to the 
clerk (Mr. E. G. Wilson), High-street, Epsom, by noon of May 8. 

The Belfast Electric committee also invite tenders for laying con- 
duits and building junction boxes and for laying cables. Au adver- 


margins 
.; post free, 13s. ; abroad, 138. 6d. New Edition in the press. 


(5) mains, lamp-posts, lamps and fittings. 


tisement contains further particulars, Specifications, &c., may be 
obtained from the city electrical engineer (Mr. Victor A. H. 
McCowen), and tenders must be lodged at the office of the town 


clerk (Sir Samuel Black) by noon of Thursday, 27th inst. 


The Vestry of St. Pancras (London) invite tenders for supplying 
and fixing additional plant, comprising dynamos, engines, &., at 
the Regent’s Park electricity works. Further particulars are given 
in an advertisement, and tenders must be sent to the vestry clerk 
(Mr. C. H. F. Barrett), Vestry Hall, Pancras-road, N.W., by noon 
of Tuesday, May 16. 

The Darlington Corporation invite tenders for the supply and 
erection of :—(1) Lancashire boilers, with mechanical stokers ; 
(2) engines, dynamos, pumps, pipes, &c., Green’s economiser and 


tools; (3) storage battery; (4) switchboard and boosters ; (5) arc 


lamps ; (6) feeders, mains and arc light leads, including roadwork. 
Further particulars are given in an advertisement. Plans and 
specifications can be obtained at the office of the borough surveyor. 
Plans can also be seen at, but not obtained from, the office of the 
consulting engineer (Prof. Alex. B. W. Kennedy), 17, Victoria- 
street, London, S. W., and tenders must be lodged with the town 
clerk (Mr. Hy. G. Steavenson), Town Hall, Darlington, by May 8. 


The Vestry of the parish of St. Mary, Buttersea (London), require 
tenders for the supply and ereotion of (1) feeders, distributing 
mains, and aro light leads (including laying and jointing); (2) 
watertube boilers; (3) steam dynamos and engines. Tenders to 
to clerk (Mr. W. Marcus Wilkins), Municipal-buildings, Lavender- 
hill, London, S.W., by noon, June 7. An advertisement gives 
further particulars. 


The Hamps'ead (London) Vestry require two 500-kilowatt steam 
alternators, five Ferranti or similar type switchboard panels, 
boilers, feed-water heaters, feed pumps, a 40-kilowatt exciter, 
water softening plant, air pump and condenser, economiser, over- 
head travelling crane, &c. ‘fenders to the clerk by noon of May 18. 


The Town Council of Reigate, Surrey, require tenders for (1) two 
water-tube boilers, economiser, brickwork, and flues, (2) steam 
exhaust and other pipes, steam pumps, &c., (3) two 100 kilowatt 
and one 20 kilowatt steam alternator, 8-ton overhead travelling 
crane, and sub-station equipment, (4) switchboard and instruments, 
Tenders to town clerk, 
84, Station-road, Redhill, by noon May 1. 


The Salford Electric Light committee invite tenders for the 
supply of 3,220 yards of 0-2 high tension concentric lead-covered 
cable, compound insulation. Tenders to the office of the town 
clerk by 9 a.m. 28th inst. 


Tho Darlington Corporation require tenders for the erection of 
electricity station buildings. Tenders to town clerk by May 8. 

The Southampton Corporation invite tenders for the reconstruc- 
tion of about 14 miles of tramway. Tenders to acting town clerk 
by May 2. | | | 

The Wallasey District Council invite tenders for the supply of 
electrio stores, including meters, insulated concentric cables, main 
switches and cut-outs. Tenders to clerk, Egramont, Cheshire, by 

9 a.m. of 24th inst. | 
The Ealing Council invite tenders for two Lancashire boilers 
with euperheaters and accessories. Tenders to clerk by May 1. 

The Morley (Yorks ) Corporation invite tenders for wiring the 
public baths. Tenders to town clerk by 4 p.m. 26th inst. 

The Visitors’ committee of the Isle of Wight County Asylum, 
Newport, invite tenders for a combined engine and dynimo giving 
an output of 400 amperes at 110 volts. Tenders by 29:h inst. 

The Edinburgh Corporation invite tenders for twelve months’ 
supply of:—(I) steam coal, e arc lamp carbons, (3) cast iron pipes, 
pavement box frames, &o. Tenders to town clerk by 24th inst. 

The Poplar (London) District Board of Works invite tenders 
for engine and pump room equipment and all electrical plant except 
battery ; boiler house equipment ; battery and battery stands ; and 
public street lighting. ‘Tenders by 10 a.m. April 25. 

The Hull School Board invite estimates for the installation of 
the electric light at the central higher-grade school and school of 
science. Tenders to clerk by 25th inst. 

The West Ham Council invite tenders for two 1,500 1. H. P. 
engines, two 800 kilowatt alternators and exciters, Tenders to 
town clerk by 4 p.m. April 26. 

The St. Marylebone (London) Guardians invite tenders for the 
wiring of the new front blocks of their workhouse in Northum- 
berland-street, W. Tenders to clerk by May 8. 

The French Post and Telegraph authorities invite tenders, until 
4th May, for the supply of 666 metres of paper insulated electric 
cable. Tenders to Le Sous-Secretariat d'Etat des Postes et des 
Telegraphes, Rue de Grenelle 103, Paris. | 

Tenders are being invited, until May 18, by the municipal 
authorities of Ferrol, for the concession for the electric lighting o 
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the town for 15 years.  Particulars from and tenders to el 
Secretario del Ayuntamiento de Ferrol, Spain. | 


The Municipal Authorities of Tarifa invite tenders until May 16 
for the concession for the electric lighting of the town for 20-years. 
Tenders to el Secretario del Ayuntamiento de Tarifa, Spain. 


TENDERS RECEIVED AND ACCEPTED. 


Correction. —By a clerical error in our note last week of the 
acceptance of tenders by the Gloucester City Council it was stated 
that the British Insulated Wire Co. had been allotted the contract 
for public lamps. We learn that the tenders for this section of the 
work are still under consideration. 


The following tenders have been received by the Barking District 
Council for the supply and erection of one 80 kilowatt steam 
dynamo (vertical high speed engine and two-pole dynamo) with 
pipe work and accessories :— 


Sunderland Forge Co. Musgrave and Co. (Thomson- 
(accepted) _..................... Houston dynamo) ........ 1,374 
Crompton and Co. (Willans Е. Scott and Mountain...... . 1,255 

Suns 1,790 D. Bruce Peebles and Co. 
Willans and Robinson (Cromp- (Willans engine) ............ 1,247 

ton dynamo) .................. 1,657 | D. Bruce Peebles and Co. 
Geo. Wailes and Co. ............ 1,612 (Alley & McLellan engine) 975 
Electric Construction Co. . 1,546 | Brush Co. ........................ ,226 
McClure and Wbitfield......... 1,490 | Mavor and Coulson ............ 1,002 
Brush Co. (100 kilowatt set) 1,424 Ditto (largerengine) 1,168 
Musgrave and Co. (Mather General Electric Co. ............ 1,053 
and Platt dynamo) ......... ‚596 | Foote and Milne  .............. 1,002 
Ditto (larger engine) 1,030 


The Glasgow Corporation have accepted the offer of Messrs. 
M’Dowall, Steven and Co., for the supply of the lamp pillars to be 
erected on Glasgow Bridge to carry the trolley wires and aro 
lamps for the electric lighting of the bridge. | 

The Southampton Corporation have accepted the tender of the 
Leeds Steel Works Oo., for 1,200 tons of rails and fishplates at 
£7. bs. per ton. | 


The Islington (London) Vestry have accepted the tender of Mr. 
Oscar Scholzig for the supply of elec:rio light carbons during the 
ensuing year. | 


The Shoreditch (London) Vestry have accepted the tender of 
Messrs. S. Minns and Co. for the supply of boiler fluid for the 
Lighting committee and that of Messrs. Middleton Bros. for 
engineer's stores. 


APPOINTMENTS VACANT AND FILLED. 


The Belfast Electric committee require an assistant electrical 
engineer. Further particulars are given in an advertisement, and 
applications must be lodged with the city electrical engineer (Mr. 

ictor A. H. McCowen), Central Station, East Bridge-street, 
Belfast, by Tuesday, 25th inst. | 

The Gas committee of the Keighley Corporation require an elec- 
trical engineer to prepare specifications, &c., of an electric lighting 
scheme.. Applications (addressed chairman ofcommittee) to town 
clerk by May 1. 


The Sheffield Corporation require a mains superintendent. 
Applications to manager and engineer by 27th inst. 
The Central London Railway Co. require a traffic superintendent 


and an accountant. Applications to secretary, 16, Great George- 
street, S.W., by 29th inst. 


Mr. Charles H. Furness has been elected borough electrical engi- 
neer by the Devonport Council, the apointment to date from June 1, 
Mr. Furness jn the meantime to gratuitously render such assistance 
as will not interfere with the discharge of his existing obligations 
to Messrs. Veale and Со. Out of the applications received the 
following were reserved for special consideration :—Messrs. A. 
Arthur Mahocd (Hanley), James Т. Baron (London), Charles 
Furness (Plymouth), W. Howard Tasker (London), E. G. Okell 
(Plymouth), Wm. T. Proctor (Nuneaton), W. R. Wright (Burnley), 
and J. B. Mitchell (Southend). 


Mr. W. C. P. Tapper, who has been for nearly five years one of 
the chief assistants of Mr. Arthur Wright, st the Brighton Elec- 
tricity "Works, and who has for some time past acted as chief 
engineer for Mr. Wright in his London work, has been appointed 
resident electrical engineer to the Whitechapel District Board of 
Works, to carry out the electric lighting of that district under Mr. 
Wright's supervision. | 

Mr. Н. Haskayne, assistant superintending engineer for the 
South Wales district of the Post Office, has been appointed 
superintending engineer for the North-Western district, in 
succession to Mr. J. Duherty, retired. 


"BUSINESS NOTICES. 


Messrs. A. W. Jackson and F. J. Coleby (trading as Jackson and 
Coleby), electrical engineers, 7, Thayer-atreet, Manchester-square, 
London, W., have dissolved partnership. Debts by Mr. Coleby, 
who continues in his own name. | | 


Messrs. Е. Hodgson and А. Н. Hodgson (trading as Frederick 
Hodgson and Oo.), electrical engineers, 56, Gresham-street, London, 
E.C , have dissolved partnersbip. 


Messrs. Sax, Slatter and Co. (Limited) ask that all future 
communications be addressed to Foresters’ Hall, Clerkenwell, 
London, E.C. 


The London office of Messrs, W. H. Allen, Son and Co. is now 
27, Old Queen-street, Westminster, S.W. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


In the London Bankruptcy Court, before Mr. Registrar 
Brougham, Edward Baldwin Pym, electrical engineer, formerly 
of Scarborough, and now of Burnham, was publicly examined on 
Friday last, on accounts showing liabilities £3,744, assets nil. 
Debtor said he had been entitled, under the will of his uncle, to a 
life interest in £10,000, but that had been terminated by the bank- 
гирісу proceedings. Не only owed about £130 in respect of his 
electrical business. His business at Scarborough was not successful, 
and he had been concerned in various bill transactions. Examina- 
tion concluded. 


A meeting of the Coventry Electric Tramways (Limited) (in 
voluntary liquidation) will be held at 17, Hertford-street, Coventry, 
on May 17, to receive an account of the winding up. 


J. E. Stott (trading as James E. Stott and Co.), electrician, 10, 
Wood-street, Byram-arcade, and 9, Westfield-road, Huddersfield, 
has been adjudicated bankrupt. First meeting of creditors 24th 
inst., at 19, John William-street, Huddersfield ; public examination 
28th inst., at County Court, Huddersfield. 


James Stephen Blackwell (partner in Charles and Blackwell, 
trading as the Central Electrical and Engineering Co.), 74 and 111, 
Church Gate, Leicester, and 22, Kennington-road, London, has 
been adjudicated bankrupt. 


Claims against the London Motor Car Works Co. (Limited) must 
be in by May 5 to Mr. S. Wheeler, 33, Carey-street, London, W.C. 


Sale by Auction.—This day (Friday) Messrs. Wreford and 
Brown will sell at their auction rooms, 444, Wilton-road, London, 
S W., at 6:30 p m. precisely, a quantity of shup-soiled and new 
electric light fittings. See advertisement. 

Plant for Sale.—Messrs. Laurence, Scott and Co., Limited, 
Gothic Works, Norwich, have lathes and a drilling machine for 
disposal. See advertisement. | 

Improved Oil Cans.—More than 30 years ago Mr. Joseph 
Kaye, senior partner in the firm of Joseph Kaye and Sons 
(Limited), of Leeds and London, first obtained letters patent for 


The Two Valves Closed. 


improvements in oil cans, Since this time 20 patents have been 
granted to him for such improvements. The illustrations we give 
below show the perfection to which Mr. Kaye's oil can has arrived. 
Messrs, Kaye were thefirst makersto produce a seamless oilcan fitted 
with a patent slide feed-hole, and they stillclaim four valid patents in 


this connection. One of these is the valve thumb button. This 
improvement consists in the thumb button being loose (not soldered 
as hitherto) at the top of the valve spindle. When the pressure of 
thethumb is released, the spiral spring, within the bell-shaped 
sleeve A, pushes the button back to its seating—the latter forming 
a valve and sealing the top of the can. This prevents waste of oil 
and the possibility of the thumb button being broken off. These 
useful cans are in use all over the world in thousands, and need no 
further recommendation. These latest improvements will serve to 
increase their popularity. 

The “ Journal.” Part 139 of the Journal of the Institution of 
Electrical Engineers is now ready. Its contents are set out 1n an 
advertisement elsewhere. К. 
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“Strand” Watches. An interesting announcement is made in 
an advertisement on another page, by Messrs. S. Smith and Son 
(Limited), the well-known watch and chronometer makers, of 
9, Strand, London, with regard to the safeguard offered by the firm to 
watch buyers by a perfected system of identification, by which the 
buyer can assure himself that he has the actual watch selected. This 
enterprising firm also announce that they have adopted a syatem of 
payment by monthly instalments for the well-known Strand 
watch, a large number of which are in use by electricians in all 

arts of the world. A not unimportant point to be observed is that 
essrs. S. Smith and Son are actual manufacturers of the goods 
offered. . | 

Fuel Economisers.— We learn that the **Green " fuel economiser 
has been selected by the East End Electrio Railway Co., New York, 
in keen competition with other makes of this class of apparatus 
for use at the extensive power station about to be built by the 
company. The contract, which we believe to be the largest on 
record, amounts to about 10,000 tubes. These economisers are 
manufactured by Messrs. E. Green and Co., of Manchester. 


The Duddell Oscillograph.— The Cambridge Scientific Instru- 
ment Co., of Oarlisle-road, Cambridge, inform us that they are the 
sole makers of the oscillograph shown by Messrs. Duddell and 
Marchant at the Institution of Electrical Engineers last week. 


Patent Amendment. — As advertised elsewhere Charles Howard, 
67, Lerchenfelderstrasse, and Dr. Robert Mayer, 18, Taborstrasse, 
Vienna, have applied for leave to amend the specification of letters 
patent No. 23,623 (1897) for An improved process of manufac- 
_ turing electric incandescent lamps." Objections must be lodged 
by May 12. | 


Exports of Electrical Apparatus and Material. — The followin 
list gives official particulars of the exports of British manufact 
electrical apparatus and material (including telegraph and tele- 
phone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from April 12 to 
April 18, with the porte of destination :— 

Aden, £150 (including £50 telegraph зан Argentina— Buenos 
Ayres, £1,079 (including £84 telegraph material).  Awstralasia—lLaun- 
ceston, £15; Melbourne, £4,516 (including £4,421 telegraph eable) ; 
Sydney, £800. Begium—Antwerp, £27. Brazil Rio Grande, £30. 
Ceylon—Colombo, £54. China — Shanghai, £152; Tientsin, £25. 
Columbia (Republic of)—Santos, £244 (including £104 telegraph material); 
Denmark— Copenhagen, £110.  Egypt—Alexandria, £123. German 
Hamburg, £115. Holland Amsterdam, £54; Rotterdam, £35 (tele. 
graph material. Hong-Kong, £45. India Calcutta £434; Madras, 
£197. Jtaly--Genoa, £70; Spezia, £245. Japan—Yokohama, £178. 
Madeira —&29. Mauritius—£25. Russia—St. Petersburg, £10 (telegraph 
material), Siam— Bangkok, £125. South Africa—Cape Town, £1,379 ; 
Durban, £343 (including £220 telegraph material); East London, £33 ; 
Port Elizabeth, £329. Straits Settlements —Singapore, £10. Total 
£10,987, against £30,363 for 12 days last year (April 8 to 19). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Ambleside.—The question as to whether the Councilshould estab- 
lish municipal electricity works or take current from the Windermere 
and District Electric Light and Power Oo. was debated at the last 
meeting. Mr. О. Hopkinson, the Council's consulting engineer, 
said he calculated that & municipal scheme would cost about £3,800 
and he was in favour of establishing an independent installation. 
Further consideration has been adjourned for a fortnight. 


Bangor.—The Lighting committee on Wednesday reported that 
they had obtained signed agreementa and verbal promises to take 
electric current from the Corporation to the amounts of 30,360 
units. and 16,800 respectively (7,160 units more than the amount 
stipulated for in the resolution passed at the last meeting), and the 
Council was, therefore, recommended to accept the agreements and 

romises in lieu of the guarantee by councillors, and to proceed 
orthwith to erect electricity supply works ; also that the report of 
the engineer (Mr. F. H. Medhurst) be adopted, and that tenders 
for the work (amounting to 21,3052. 6s. 7d.) be accepted. The 
committee's recommendations were adopted in their entirety. 


Barmouth.—The Board of Trade have intimsted to the Council 
that they have refused Mr. D. Davies' application for a provisional 
order, but in the event of the Council applying for am order they 
would not agree to the insertion of any clause giving power to 
transfer the order to a company. 

Beccles.—In a recent report to the Council, Mr. F. H. Med- 
hurst states that there is every prospect of an electricity supply 
scheme being successful in this town. He estimates the cost of a 
sche me to provide for public and private lighting at about £12,500. 

Belfast.— A sub-committee has been appointed to consider 
certain proposals made to the Council in connection with the pur- 
chase of the Belfast Street Tramways Co. The town clerk (Sir 
Samuel Black) has prepared a report, and estimates the cost of 
conversion of the lines into electric lines at £350,000. 


EEE — eee eee — 4 


the London County Council is seeking 
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Bermondsey (London).—The appeal of the London Electric 
Supply Corporation against the refusal of the Vestry to sanction 
the laying of mains on both sides of the streets has been decided 
by the Board of Trade. With the exception of Bermondsey New- 
road the mains are to be on one side of the street only, 
where trunk mains already exist, the кес are, as far as 
possible, to lay the new mains under or over the trunk mains, and 
should the^company at any future time require to lay a main on 
the other side of any street notice must be given to the Vestry. · 

Bradford.—The borough electrical N (Mr. A. H. Gib- 
bings) has been instructed to report upon the revision of the charges 
to large consumers of electric current for motive power. А sub- 
committee recommends the acceptance of a tender for new batteries 
at £3,000. | 

Cardiff.—Messrs. S. F. Walker and Co. have intimated to the 
Corporation that they are willing to take electric current for 
motive power, provided a supply is given at 2d. per unit. A 
guaranteed minimum consumption of 4,500 units per annum is 
made. The present charge for current for motive power is 24d. a 
unit, and the borough electrical engineer (Mr. N. Appelbee) has 
been asked to report upon the advisability of reducing this scale. 

Cheltenham.—The Corn Exchange is now lighted electrically. 
Incandescent lamps of an aggregate of 1,200 o. p. are employed and 
ourrent is taken from the town mains. 

Chile.—An Act has recently been passed by the Chilian Con- 
gress, empowering the President of the Republic to expend 50,000 
dollars on the survey of a line of telegraphs from Punta Arenas to 
Puerto Montt. 

Cuba.—The duty imposed by the United States upon dynamo 
electric machines, inductors and detached parts is 20 per cent. ad val. 

Devonport.—The Council have adopted & motion in favour of 
lighting all the main roads in the outer wards electrically forth with. 


Dock Lighting.— The Mersey Dock and Harbour Board have 
decided to erect arc lamps at the new Canada Graving Dock, at an 
estimated cost of £700. | | 

Dublin.—Application таз made to the Dublin Grand Jury оп 
Monday, on behalf of Mr. J. M‘Auley and Mr. W. Mc'Dermott, for 
approval of a scheme for the construction of an electric tramway 
between the terminus of the Dublin and Lucan Tramway and 
Leixlip.: The Grand Jury approved the scheme subject to certain 
conditions, 

Dunblane.—Edmuudson's Electricity Corporation have submitted 
proposals for establishing electricity works for Dunblane and Bridge 
of Allan, and a joint committee of the two Boards of Commissioners 
are considering the scheme. Gas in Dunblane is 5s. 5d. per 1,000. 

Electric Traction in London.—It will be remembered that 
owers to dispense with 
standing orders to introduce a Bill to enable the Council to use the 
trolley, conduit, or surface contact system on the Council's tram- 
ways, and to utilise the roads without the consent of the local 
authorities. Beyond the issue of the usual notices in the London 
Gazette, the Council has not thought fit to acquaint the local 
authorities of its intention to supersede them as the road authority 
in this respect. These facta have been brought before the Lambeth 
Vestry in connection with the Council’s application to the Board 
of Trade for a license to adopt mechanical traction on the West- 
minster Bridge-Tooting route, and the Vestry have decided to 
oppose the petition, but the Vestry will consider the application 
if the form of traction to be used is specified. 

Fire.—When the cause of a fire is not easily discoverable it has 
become the custom to put the blame on “‘ defective electric light 
wires, and the recent serious fire at Hyde Park Court was no 
exception to the rule. As will be seen from the following letter 
from Mr. A. Н. Howard, A.M.I.O.E , M. I. E. E., consulting engineer 
to Hyde Park Court, there was apparently no justification whatever 
for the assertion :— 

“ А statement has been widely circulated by the press that the fire at 
Knightsbridge was caused by a defect in the electric light wires. There 
is no foundation for this assertion beyond the fact that the fire 
was first seen in a place where there are several electric light wires, 
An exhaustive inquiry was held yesterday [Wednesday] by representa- 
tives of the insurance companies interested and of the Salvage Corps 
together with the Directors and officers of the Hyde Park Court 
Co. Eighteen witnesses were examined, and the unanimeus opinion was 
that the fire first broke out in the turret, which is above everything else ia 
the building, and that it had no connection with the electric light wires. 
A proof of this liea in the fact that the chief part of the damage was done 
in the turret and the floor into which the turret opens immediately below, 
while the fireproof doora and walls effectually prevented the fire from 
penetrating beyond the part where it originated, viz., the turret and top 
floor facing Knightsbridge. Electricity has most unjustly become a ecape- 

oat to carry the blame for fires whose origin is obscure, and I trust you will 
insert this letter to show that in this case it is in no way to blame,” 
Free Wiring.—The Tunbridge Wells Corporation and the 
Salisbury and the Northampton Electric Lighting Companies have 
entered into arrangements with the National ElectrioF ree Wiring Co. 
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Germany and Japan.—In the recently concluded tariff conven- 
tion between Germany and Japan the duty on telegraph or gal- 
vanised wire of iron or mild steel is fixed at 0:266 yen per 100 
catties. Allother telegraph wire pays an ad val. duty of 5 per cent. 

Glasgow.—An inquiry was held here on Wednesday by Sheriff 
Berry, at the instance of the Lord Advocate on behalf of the Post- 
master-General, in which his lordship is asked to intervene between 
the PostOfficeauthorities and theCorporationas to laying telephone 
lines under the city streets. Mr. К. Graigie, for the Corporation, 
said the Postmaster-General urged that he was entitled to the 
authority te laythe wires whether the Corporation acquiesced or not, 
and he was not to agree to the condition that the Corporation would 

only grant that consent provided it was not to be made applicable 
to the purposes of any private oompany. The Corporation's posi- 
tion was that it was not judicious to give a company a right to use 
their streets, because such right would deprive them of the control 
of the streets. This application was a fraud on the Corporation. 
Refused permission by the municipality, the telephone company 
incited the Postmaster-General to apply in his own name. Mr. 
Fleming, advocate for the Postmaster-General, said that it was the 
intention of the Government to give permission to lay a junction 
wire between Douglas-street and the Central Exchange of the 
company. Mr. Thomas Shaw, Q.C., M.P., contended that there 
was the same veto against operations by the Postmaster-General 
as was provided by the : Act of 1892 against private companies. 
Mr. Henry Johnstone, Q.C., said what his lordship had to 
determine was whether a municipality was entitled to dictate to the 
Postmaster-General what use he would make of pipes laid down 
under the streets under his statutory powers. The telephone was 
part of the telegraph system, and the Postmaster-General had 
power to grant licences and apply for wayleaves from munici- 
palities. ‘Sheriff Berry announced that he would shortly give his 
judgment. 

Greenock.—Mr. John Young has prepared his report on the 
municipaleation and electrical equipment of the tramways with 
great expedition. There is no doubt in Mr. Young’s mind that 
the Police Board could successfully work the tramways within 
its own boundary, independently of the sections within Port- 
Glasgow and Gourock. Exclusive of rolling atock, he estimates 
that to renew the tramways throughout, double the existing single 
liner, and electrically equip them would cost about „400. 
With the prospect of serving three burghs, representing a resident 
population of about 85,000, in addition to the large influx of 
summer visitors, Mr. Young would recommend а 7} minute ser- 
vice in the thickly-populated part of the route in Port-Glasgow 
and Greenock, and a 15 minute service on the Gourock end, 
with augmentations at busy times. The total capital expenditure 
is put at £159,680, the average revenue for the first three years (at 
11d. per mile) at £25,086. 103., working expenses at £13,689, and 
after deducting interest, sinking fund and depreciation, there would 
be a credit balance of £229. 18s. For the following tbree years the 
credit balance would be £2,238. 8s., andafterwards £4,633. 83., on a 
regularly increasing traffic. The proposal of the Board to 
lease, with option of purchase, at 14 or 21 years, would be much 
more costly, as the valuation would be based on the profit-earning 
capacity of the undertaking, and, accordingly, Mr. Young advises 
the Board to municipalise the whole system within and without the 
burgh. Proposals of the Port Glasgow Tramways Co. and Mr. 
W. M. Murphy are under the consideration of the Board. 


Hornsey.—The question of putting the Council's electric light 


provisional order into force has been referred to a special com- 
mittee. "The chairman said he should oppose the scheme at every 


stage. Several offers to take over the order have been i 
but have been declined. een received, 


Hull.—A further loan of £15,600 for electricity supply purpose 
has been sanctioned by the Local Government Board. ды 


Ibero-American Benevolent Society.—The ninth annual ban- 
uet in aid of the funds of this deserving charity will take place at 
the Hotel Cecil, London, on Friday, May 5, at 7 for 7:30 p.m. 
The executive committee include the chief Spanish and Spanish- 
American residents in London, and the stewards include Mr. Ch. 
Gerhardi, manager of the Direct Spanish Telegraph Oo., Winchester 
House, Old Broad-street, London, E.O., to whom donations may 
be remitted, and from whom tickets for the dinner can be obtained. 
| Lighting.—The Stockport Infirmary is to be lighted 
electrically. ! | 
Ingleton.— Тһе local electric light company are pushing on with 
their electric lighting scheme, and it ія баред that асса will 
be available by the end of the summer. Water power is to be 
utilised, the turbines being supplied by Messra. Gilbert Gilkes and 
Co., of Kendal. Of the £2, capital of the company, £2,000 
has been subscribed locally. Gas is 63. 8d. per thousand in this 


Ilford.—The Council have adopted Mr, W. O. C. Hawtayne's 
scheme for the erection of electricity worke, and tenders will 
shortly be invited. · | "o 


grant a 


Islington (London).—The Electric Lighting committee are to 
report upon the question of extending the electric light mains to 
Hornsey-road (to parish boundary) Stroud Green-road, Crouch 
Hill, Blackstock-road, Gillespie-road, Drayton Park, St. Paul's- 
road, Newington Green-road (to parish boundary on Newington 
Green), Mildmay-road, Mildmay Park, and Ball’s Pond-road, and 
to submit estimates of cost. It is quite time these outlying portions 
of the parish were afforded an opportunity of adopting the electric 
light. Supply commenced in January, 1896. 


Leyton.—According to a recent report by the electrical engineer 
(Mr. Е. Harman Lewis) the capacity of the electricity supply 
station, when the extensions in progress have been completed, 
would be equivalent to 19,000 8 с.р. lamps, and as 13,000 lamps had 
been already connected, it was advisable to order additional plant 
at once, the cost of which was estimated at £24,086. He had 
obtained quotations from the makers of the most suitable kinds of 
engines, to be delivered and erected by Ist prox. next. Messrs. 
Willans and Robinson offered two 300 B.H P. engines at £1,184 
each, being £3:87 per brake horse-power. Esch engine would 
supply 5,700 8 o.p. lamps. Messrs. G. E. Belliss and Oo. offered 
two 350 B.H.P. engines at £1,429 each, being £4'08 per brake horse- 
power. Each engine would supply 6,500 8 c.p. lamps. In order 
to obtain any of the engines by the date named they must be 
ordered by the end of the month, and Messrs. Willans and 
Robinson, whose tender he recommended for acceptance, 
would take the order on the understanding that approval 
of the Local Government Board was subsequently obtained. 
This plant would be a portion of that for the general scheme of 
extension by steam, which he recommended should be of such size 
as to contain four 5,700 8 c.p. lamp engines. This would allow 
three for working purposes, aud the capacity would be 17,000 lamps 
actual, at the consumers' terminals. 'Taking 60 per cent. as the 
ratio of the lamps actually supplied at maximum load to those con- 
nected to the mains, it would give the capacity of 28,300 lamps 
connected. The cost of the scheme would be approximately 
£24,086, and included four boilers, four engines, four dynamos, 
steam and exhaust pipes, pumps, tanks, &c., overhead crane, 
switchboard and connections, water softener, condenser, economiser 
or feed heater, buildings and foundations, mains, service lines, 
meters, terminal boxes, lamps, columns, &c. Having regard to 
the urgency of placing the order for two of the engines, the 
Electric Lighting committee have acted upon the recommendation 
of Mr. Lewis and placed the order, subject to the Council's confir- 
mation. In addition to the £24,008, the purchase price of the 
land necessary for extensions would have to be provided for, and 
the committee recommended that application be made for sanction 
to a loan of £30,000 to carry out the extensions. The Council 
have adopted the report of the committee. 


Light Railways.—The Board of Trade, on Friday, heard 
objections to the confirmation of the order granted by the Light 
Railway Commissioners for the construction of a light (electric) 
railway between Dundee and Broughty Ferry. The objectors were 
the Caledonian and the North British Railway Companies. Mr. 
Littler, Q.C., who appeared in the case, said he did not know why 
the promoters, who hailed’ from Leeds, should come marauding 
into Scotland to plunder the railway companies. The distance 
between Dundee and Broughty Ferry was about 3} miles. The 
proposed light railway would not serve any new traffic, and it was 
a’speculative scheme. Mr. Balfour Browne contended that under 
Sec. 9 of the Light Railways Act this order should not be 
confirmed, An application on behalf of the promoters for an 
adjournment till 29th inst, was agreed to. : 

The Hornsey Council have decided to apply for sauction to con- 
struct a light (electric) railway along the Archway-road to connec’ 
the London County Council’s system at the foot of Highgate. 


ill. 

Light Railways along Main Thoroughfares.— In the House 
of Commons, on Tuesday, Sir J. W. Maclure asked the President 
of the Board of Trade whether his attention had been called to the 
issue of orders for the construction of light railways along main 
thoroughfares in populous districts ; and whether he would consider 
the propriety of suspending any further orders until the opinion 


| of the law officers of the Crown as to the legality of the action of 


the Board and of the Light Railway Commissioners could be 
ascertained. In reply, Mr. Ritchie said the Board of Trade were 
advised at the outset upon the legality of the course that had been 
adopted—a course which had now become well-settled practice. 


Maidstone.—Electrio lighting matters do not make much pro- 
gress in this town. Reports from the Electric Lighting committee 
and the consulting engineers (Messrs. Kincaid, Waller and 
Manville) were considered at a recent meeting of the Council, but 
no decision was arrived at. The Maidstone provisional order was 
obtained iu 1892. 

»Manchester.— According to the estimates of the Electricity 
committee for the current year an income of £82,500 is anticipated. 
After meeting all expenditure it is expected there will be a surplus 
balance of £8,115, and by adding £2,000 from last year, there will be 
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a total disposable balance for the year of £10,115, of which £10,000 | 


will be paid to the city fund. In the year just closed there was an 
actual profit of £16,754, out of which £12,000 was paid to the city 
fund, the remainder being held over. The estimated expenditure 
on capital account for the year is £203,400, the principal items 
being Dickinson-street station £26,900, Bloom- street station 
£18,200, Stuart-street station £40,000, cable stores £10,000, and 
mains £86,200. For street lighting there is an estimate of £2,000. 
receivable from the city fund. "TTE 

In the estimates of the Tramways committee an item of £3,000 
figures for sample electric tramcars. oe 


Mile End (London).—£30 has been voted by the Vestry to 
enable inquiries to be made as to the advisability of establishing 
electricity supply. 

Mill Lighting.—The electric light is to be introduced into the 
Lucknow (India) Paper Mills. 
are the grounds upon which this decision has been arrived at." At 
present kerosene oil lighting is employed. | | 

Municipal Trading.—The Plymouth Mercantile Association 
approves the proposed parliamentary inquiry to define the limits 
of municipal trading. DD 

Newcastle-on-Tyne.—The Tramways committee recommend 
the Council to appoint a permanent electrical engineer at a salary 
not to exceed £500 per annum in order to supervise the construc- 
tion of electric tramways under the consulting engineer, Mr. C. 
Hopkinson. „5 

Oswestry.— Mr. W. C. O. Hawtayne has been retained by the 
Council to report on the advisability of purchasing the undertaking 
of the Oswestry Electric Light and Power Co. 


Paddington (London).—No objection is to be made by thé 
Vestry to the proposal of the Metropolitan Electric Supply Оо. to 
lay electric light mains in Shirland and Croxley-roads and Saltoun- 
crescent. 
streets in the northern part of the parish. . | 

Paignton (Devon). —The Council have appointed а committee to 
report upon a scheme submitted by a company for the electric 
lighting of the district. | | 

Perth (W.A.).—Rapid progress is being made with the work of 
constructing the electric tramways in this town, and it is antici- 
pated that the first section will be completed by July 1. | 
. Private Bill Legislation.—The Charing Cross, Euston and 
Hampstead Railway Co. has been ordered for third reading in the 
House of Commons. | 

The Central London Railway. Bill was read а third time in the 
House of Commons on Tuesday. 


H W bas been withdrawn to the Kensington and Notting 


lectric Lighting Bill, and it will now go forward as an 
unopposed measure. | 
The House of Lords has passed the preamble of the Glasgow 
Corporation Tramways Bill, under which the Corporation seek 
powers to extend their tramways into a number of areas outside 
the municipal boundary. The Corporation have come to.an agree- 
ment with the Paisley Corporation to acquire the tramways io 
Paisley three years hence, and the Glasgow Corporation will work 


the lines as well as the tramways running through Renfrew and 


connecting Glasgow with the Paisley system. 


Ramsbottom (Lancs.).—The newly-elected chairman of the 
Council (Mr. J. Garnett) suggests that an electrical expert should 
be engaged to prepare an estimate of the probable cóst of lighting 
the town electrically. He thinks an electric lighting scheme 
would prove remunerative. 


Richmond (Yorks.).—The Council has recently discussed a 
report, prepared by Mr. A. A. Campbell Swinton, on the proposal 
to establish electricity works. Mr. Swinton points out that it is 
questionable whether sufficient support could be obtained for.such 
an undertaking, and the Council has decided to postpone further 
consideration of the matter. 3 pu 

Ripley.—The advisability of erecting electric supply works is to 
be considered and reported upon by a spesial committee of the 
Council. SE A И | Е 

St. Pancras (London).—The Vestry have sanctioned an expen- 
diture of £5,500 for a cable to connect up the Regent's Park and. 
Kipg's-road stations во that the latter may obtain current from the 
former in case of need. ' pm 


Seville.—The entire tramway system of this city is being con-. 
verted to electric traction. Heavier rails are being laid, and the 


lines are being largely extended. The plant and material are mainly 
German, the tramway company being a German concern. 

Shoreditch (London).—The Vestry have decided, at the sugges- 
tion of Mr. C. Newton Russell, chief electrical engineer, to estab- 
lish two new arc light circuits, each to comprise lamps, at an 
estimated expenditure of £2,350. The Lighting Committee have 


been requested to further consider a proposal to obtain the arc 


lamp columns, lamps and switches from former contraotorg. 
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t‘ Safety, economy and efficiency . 


The company also propose to lay mains in a number of 


He thought that for a small country 


must negotiate, if they 


-with Manchester. 


— Soudan Telegraphs.—In the report on Egypt, by Lord Cromer, 
just issued from the Foreign Office, the following particulars 


respecting Soudan telegraphs are given :— | 
* The Soudan telegraph system south of Khartoum will be extended up 


the east bank of the, Blue Nile to Abu Haraz. Thence a branch line will be 


carried to Gedarif, which will be connected with Kassala. A second line 
will run from Abu Haraz to Sennaar. the Blue Nile being crossed by 
means of a cable. From Sennaar the line will run to Abba Island on the 
White Nile, and thence up the river to Fashoda and the Sébàt. These 
extensions will require about 1,C00 miles of wire. The greater portion of 
the wire has been already sent to the Soudan. Work is proceeding on the 


. Kasaala-Gedarif section. An arrangement has been made as to the rates 


tó. be charged. on through telegrams pei 
‘Egyptian lines in the event of telegraphic communication being established 
with South Africa.” = ES | 
Teddington.—The Council have unanimously decided to apply. 
for a provisional order. - dE ; m 
Telegraphs in Bast Africa. —TheBelgo-GermanSouth Cameroons 
Co. has been amalgamated with the British Mozambique Co. in 
order to build a railway and erect a telegraph from Beira to the 


passing. over the Soudanese and 


British possessions on the Zambesi. The company has а capital of 


25,000, O00 f., with headquarters in Lisbon, and branches in London, 
Paris and Brussels. x | 


Theft of Cable.—At the County of London Sessions on 
Saturday Mr. Loveland sentenced John Williams, James Smith 
and William Olark to 8, 4 and 12 months' imprisonment respec- 
tively for stealing a large quantity of electric light cable, value 
£170, from the Crystal Palace Distriot Electric Supply Co. 


The Government Telephone Proposals.—The Cardiff Chamber 
of Commerce decided on Wednesday to memorialise the Govern- 
ment against the Telephone Bill and in favour of a system with one 
central authority. | . | 


The Hyde Park Court Fire.—In connection with the fire 
which occurred at Hyde Park Court, London, this week (referred 
to in another colu mn), Commander Wells, ohief superintendent cf 
the Metropolitan Fire Brigade, stated at an inquiry into the cause 
of this conflagration that had the call reached headquarters more 
promptly a large proportion of the property destroyed might have 

een saved. In this connection it is stated that few metropolitan 
buildings and not one metropolitan theatre possesses a ‘‘ fice 
alarm," and that the ignorance of the general staff as to where one 
if wanted could be found is general, The Daily Telegraph poiats 
out that this ів ап important point for theatre managers to consider 
in order that this omission may be remedied. _ 


Warrington.—The Council have instructed the town clerk to 
submit a tender for the wiring of the workhouse and to offer to 
supply electric current for lighting the building at 5d. per unit. 
The consulting engineer (Mr. A. H. Preece) has been authorised to 
proceed with the working drawings of the electricity supply works. 


Woking.—The Council and ratepayers are to have the assistance 
of Major Cardew in dealing with the vexed question of electric 
lighting. The proposal to purohasé the undertaking of the Woking 
Electric Supply Co. was recently rejected by the casting vote of 
the Chairman, and a meeting of ratepsyers was held last week to 
consider the ition. Major Oardew, who is a resident in the 
district, attended, and said he thought the present company had 
been somewhat harshly treated in regard to the light they supplied. 
station, and such a district аз 
Woking, there was little to find fault with it. He held an inquiry 
the other day in a very much bigger place than Woking, where there 
had been a total cessation of supply during the greater part of 
October, owing to a large station being run with only one 
engine. If the Woking undertaking were purchased, there 
was & great deal of money for which no possible return could 
be expected, and there was a good deal of money required 
to put the whole thing into an up-to-date condition. They 
negotiated at all, with the idea of pur- 
chasing the whole of the mains and the station. -Then they would 
have to face the Local Government Board, and he thought they 
would probably find a good deal of opposition, and apart from loca! 
opposition there would be the question for the Local Government 


‘Board to decide of whether they could allow the rates of Woking 


to be burdened in any way for works in another parish. 
Big Corporations like Manchester had got powers to supply 
neighbouring districts, but they could hardly “compare Woking 
It was not as if they had a səf- 
contained thing, or were applying for an order themselves, and 
starting from the beginning. He thought it would be undesirable 
to begin what, in his opinion, would be a fruitless negotiation. He 
considered the district was one in which the electric light ought, 
properly managed, to be a very great success, because they had а 
neighbourhood in which a good class of building was continually 


‘going on. Ав soon as people had confidence in the light, houses 
ular 


would be wired as a reg thing. A resolution in favour of opening 


fresh negotiations was carried, Major Cardew acting as scrutineer. 
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PATENT RECORD. B 


e ác 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Mesars. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avuil- 
85 information in connection with Patents, Designs and Trade Marks may 


APPLICATIONS FOR PATENTS. 


Nors.—The undermentioned Applications are not open to publio inspection 
until after the acceptance of the complete The names within 
parentheses are those of communicators of inventions. When complete speci- 
$oation accompanies application an asterisk is affixed. | 


March 10, 1899. 
5,250. С. W. Hitt. Oldham. Automatic electric brake. 
5,255. К. F. Hatt. Birmingham. Improvements in electrical switches.“ 


5,269. К. Е. Наи. Birmingham. 
and other switches. 
5,279. J. A. L. DzABLOvE. London. Improvements in electric cables. 
5,296. G. S. Fort and A. Fort. London. A method of distinguishing 
electric and other switches in the dark. 
5,522. J. Н. LAMPREY. London. Improvements in or in connection with 
apparatus for the production of ozone by electricity. 
` March 11, 1899. 
A. Watson. Birmingham. Improvements in tumbler switches 
for electrical purposes. 
5,556. Н. Bennett. Keighley. Improvements appertaining to electric 
arc lamps. 
5,874. J. J. STANGER. London. Improvements i in and relating to electro- 
therapeutic bath and the like.“ 
5,992. Н. A. EaRLe. London. Improvements in controlling switches for 
electric motors. 
5,898. E. Вери. London. Improvements connected with electric traction.“ 


March 13, 1899. 
5, 416. J. J. WALEKLATR. Birmingham. Improvements in spring break 
switches for electric currents, 
5,464. P. ScHaRF. London. Means for rendering electrically conductive 
; incandescence bodies which conduct only when their temperature 
is raised and apparatus therefor. 
A. ZIMMERMANN. London. Improvements in the electro-deposi- 
tion of metals. (Dr. Courant, Germany). 


March 14, 1899. 


Improvements in electrical tumbler 


. 6,941. 


5,468. 


5,486. G. C. ALLINGHAM and W. FENXELL. London. Improvemente in 
electric incandescence lamps. 

5,514. G. W. Moraan. Aberdeen. Improved electric light apparatus 
for taking photographic portraits. 

6,518. Т. В. KINRAIDE. London. Improvements in electric spark gap 

apparatus.“ ; 

5,519. T. B. KrxBarpE. London. Improvements in electric, break 
ap tus.* 

5,545. B. S. Сонвх and Р. Н. Core. London. A multiplex selective 


system of “ wireless telegraphy.” 


SPECIFICATIONS PUBLISHED. 
Norz.— All N can now be obtained at the uniform price of 
8d. each. ini 


CooKE and IRELAND. Apparatus for indicating the charge in a 
secondary battery. 

Tate. Wall socket and plug for electrical fittings. 

Harrison. Miners’ lamps and apparatus for electrically lighting 
the same. 

Mérian. Construction of plates for electrical. accumulators or 
storage batteries. 

Wiss (Solvay and Co.). Effeoting electrolysis. 

Wisz (Solvay and Co.). Electrolysis. 

Moonzs and FARRELL. Means for fixing or fitting incandescent 
electric lamps into lanterns. 

8,140. Wricut. Switches for electric circuits. (Date applied for under 
International Convention, September 18, 1897.) 

8,142. LAMME. Systems of electrical distribution. (Date applied for under 
International Convention, Sept. 18th, 1897.) 

8,548. Heap. Electrical measuring and indicating instruments. 

` 8,391. Davis. High-tension transformers and induction coils for 

| . - Röntgen ray work and for other purposes. 

9,002. Brock and Тнк UNITED ALKALI Co. (LIMITED). ‘Apparatus for the 
manufacture of potassium, chlorate, or sodium chlorate by electrol- 
ysis. 

MARTIN. Electro-therapeutic exercising apparatus. 

Weiss. Dry battery. 


6,633. 


7,199. 
1,285. 


7,333. 


7,470. 
7,471. 
8,054. 


10,428. 
10,710. 
11,858. 


12,313. 
13,569. 

14,548. 
15,801. 
15,802. 
18,552. 


19,824. 


or electric accumulators.  . 
Kina  Seeondary batteries or electric accumulators. E 
BAREKER. Jointing electric cables. di 
Bow gs, Electrical contact makers. ; 2 
LEIMER. Electric accumulators. ^ wa P a 
LEIMER. Electric accumulators. 


ways, and driving gear therefor. 


relating to secondary electrical batteries. 


Ka. Manufacture of elements or plates for secondary batteries 


CAPEWELL. Motor-trucks for electric and other railways or tram- 


CorTERELL Means or apparatus for facilitating calculations. 


COMPANIES’ MEETINGS AND REPORTS. 
The Consolidated Telephone Construction and 
Manufacturing Co. (Limited). | 


The adjourned extraordinary meeting of this Company was held yester- 
day (Thursday) to continue the business adjourned from August 18 last 
and to consider a report made by the committee then appointed. Mr. 
C. L. W. FITZGERALD presided. 

The CHAIRMAN referred to the question of proxies and to the issue of 
te report, and said that no doubt a member of the committee would make 
some remarks, 

Мт. W. К. LAWSON (a member of the committee) stated that on behalf 
of the committee proxies had been sent in favour of their report represent- 
ing 63,000 shareholders, while the proxies obtained by the Chairman repre- 
sented only 40,000. They would remember that at the meeting last 
August the Directora suddenly and unexpectedly brought forward a 
proposal that the Company should be wound up voluntarily. The 
shareholders declined to act on this suggestion, and appointed a committee 
which had held many meetings, and, with the assistance of two of the 
Directors, had obtained a considerable amount of information as to the 
working of the Company during the past few years.. At a very early 
stage it began to be. evident that if the Company were to survive at all, 


‚ the management would have to be very considerably changed. After several 


failures the committee gotintocommunication with a gentleman of technical 
knowledge, Mr. Hubert Jackson, whom they all agreed in regarding as 
highly suitable for serving the Company. It had seemed to the committee 
that there was not only a great want of expert management in the 
Company, but aleo considerable room for more business management. 
The committee, therefore, proposed that two of the Directora, who had 
endeavoured to keep the existing management right, and were not always 


agreed with the Chairman, should remain, and that room should be made 


for two new Directors. That was the whole business before the meeting 
now. He concluded by moving a resolution, Тһаб the committee's 
report be adopted, and that the voluntary winding up proposed by the 
Directors was unnecessa: 

Mr. F. C. STOOP aeconded the motior. 

Tbe CHAIRMAN said he was accused of mismanaging P the: Guanes: His 
colleagues took the management out of his handa in 1892. That being 


‘the сазе why did not the whole Board resign, and why should he be 


rsonally attacked ? He had done his best for 15 years for the share- 
holders, and had sacrificed he did not; know how many thousands of pounds 
in connection with tbe Company. He honestly believed that the Board 
had dope their utmost to serve the interests of the shareholders. 
The committee's report and letter reached the shareholders on 
April 7; there was a Board meeting on the 10th, and bis reply 
was in the hánds of the shareholders on the 15th. Tbrough Mr. 
Grewing and Sir Alexander Armstrong, the committee pressed him во 
hard to fix the date of a meeting, before their report came out, 


‘that at last he did so, and on March 24th the present meeting was 


fixed. The committee's report, however, was ready on March 15th. 
Why was its issue delayed? While the committee had been squabbling 
the Directors had been making money, and that without any recom- 

mendations of the committee being carried into effect. It seemed 


to him that what he had proposed in the course of his reply would 
be the much better course to take. 


He might state that he had strongly 
objected to their electrician leaving them. It had been said that it was he 
who nominated Mr. Menzies as general manager, but that was not the case, 
as shown by the resolution of the Board, which was in his circuldr. He asked 
theshareholders whether it was not strange that the Company was in such good 
order if there had been the lax management which had been suggested by the 
committee. All that the Company wanted was orders. Apart from the 
question of the Directors, the Committee’s report amounted to this :— 
Appoint an electrician, appoint а works manager, get a traveller. Ніз (the 
Chairman's) proposal was exactly to the same effect. He believed that a 
new era had dawned in the telephone world. The Post Office were going 
to compete with the National Company, and that was a fact which altered 
everything. It did not matter to him if the shareholders chose to dispense 
with his services, although he was willing to serve them if they desired it. 

After a few remarks from Mr. DRUCKER, 

Mr. A. Н. BAKER said the committee stated that when the meeting 
was called for August 18 the proposal of the Directors was to wind up the 
Company, but he (the speaker) emphatically denied this. Acting under a 

romise given to Mr. Stoop, with the pressure of Mr. Grewing, that meet- 
ing was called. The competition was then во keen and so great on the 
part of foreigners, who were not trammelled by trades unions, that the 
Company were practically making no money, and the Directors honour. 
ably and straightforwardly, as trustees for the shareholdera, brought the 
question of liquidation before the latter; but he was at a loss to under- 
stand how Mr. Stoop and Mr. Lawson could state that the Directors sug- 
gested the liquidation of the Company. The prime mover for winding up 
the Company was Mr. Stoop, whom the Directors had fought, and whom 
they would continue to fight if they remained on the Board. Since 
August 18 the Postmaster-General had given his consent to competitive 
telephones in municipalities. The whole state of matters had tbus 
been altered. There would now be an enormous demand for telephones, 
although he could not say whether the demand would be at prices profitable 
for the company. The reason why the Directors brought the shareholders 
together last August had now passed away. He was strongly against the 
liquidation of the Company, owing to the change that had taken place, and 


‘he looked forward to there being some return for the shareholders. The 
committee stated that the Company had not a standard telephone, but 
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who were their customers! The Post Office and the large railway com- 
panies, and when they tendered for work which they required done for 
them, the Company manufactured the article they required. 

Mr. WOOLLEY supported generally the action and recommendations of 
the committee. 

Mr. BAKER said a resolution for the liquidation of the Company had 
never been before them. 

Cul. WEST moved an amendment: “That the report of the com- 
mittee be received and their suggestions carried out iu the mode proposed 
by the Chairman in the first five paragraphs on p. 4 of his circular " (which 
was before the meeting). 

This was seconded and further discussion followed. Eventually the 
Chairman put the amendment, in favour of which 10 voted for and 1] 
against. He afterwards put the original motion, for which 11 voted for 
and 6 against. 


The proceedings then terminated. 


Eastern Extension, Australasia and China Telegraph 
| Со. (Limited). 

The report of the directors of this company, for the half-year to Dec. 31 
last, states that the gross receipts have amounted during the half-year to 
£290,431 18. 9d., against £275,142 7s. 2d. for the corresponding period 
of 1897. The working and other expenses, including £26,045 1s. 7d. for 
cost of repairs to cables and expenses of ships, absorb £100,085 18s. 5d. 
against £102,844 13s. 10d. for the corresponding period of 1897, leaving 
a balance of £190,345 3s. 4d. From this is deducted £4,698 19e. for 
income tax, £31,921 5s. for interest on debentures, debenture stock, 
and contribution to sinking fund, &c., leaving as net profit £153,724. 194. 4d., 
which, with £10,725. 1s. 9d. brought forward, gives an available balanee of 
£164,448. 1s. 1d. One quarterly interim dividend of 1} per cent. has been 
peid for the half-year, and it is now proposed to distribute another of like 
amount on 27th inst., making, with interim dividends, a total dividend of 
5 percent. It is also proposed to pay a bonus of 4s. per share, or 2 per 
cent., making a total distribution of 7 per cent. for the year 1898. The 
balance of £51,948. 1s. 1d. has been transferred to general reserve. 

The policy of gradually renewing weak portions of the company’s system 
has been steadily pursued. The cost of the renewals, amounting to 
£56,805. 12e. 1d., has been charged against general reserve. 

Having been advised that, according to International Law, the United 

States are bound to take over the obligations which Spain entered into 
with the company in regard to telegraphic communication in the Philip- 
pines, the necessary representations have been made through diplomatic . 
channels to the Government of the United States on the subject. 
„ The development of the insurrection in the Philippines having made it 
impossible to maintain efficient telegraphic communication, the company were 
for & short time compelled to close all their stations in the islands of 
Panay, Negros and Cebu, and withdraw the staff to Manila. Since ће close : 
of the year the Panay-Negros cable bas been re-opened for public traffic, 
and, by arrangement with the Government of the United States, the 
company's Manila-Capiz cable has been extended to Ilo-Ilo direct, thus: 
making the latter communication independent of the unsatisfactory land- 
lines between Capiz and Ilo-Ilo. 


Cuba Submarine Telegraph Co. (Limited). 


The report of the directors for the half-year ended Dec. 31 states that 
the receipts were £27,483. 17s. 11d., and the expenditure £7,585. 1s. 9d.,' 
leaving £19,898. 16s. 2d., which, added. to the balance of £3,713. 11s. 6d. 
from last account, leaves £23,612. 7s. 8d. to credit of revenue, The traffic 
receipts show a considerable increase, compared with the corresponding 
period of last year, owing to the exceptionally heavy Government traffic 
consequent on the Spanish-American war. £10,000 bas been added to 
reserve, which now stands at £120,000. 'The dividend on the Prefererice 
shares will absorb £3,000, and leave £10,612. 7s. 8d., out of which the 
directors recommend a dividend at the rate of 6 per cent. per annum, and' 
a bonus of 2з. per ehare on the Ordinary shares, both free of tax, the 
balance (£4,212. 7s. 8d.) being carried forward. 

At the date of the last report, the cables broken during the war had 
been repaired, with the exception of the Cienfuegas-Casilda cable and the 
1891 cable between Cienfuegas and Batabano. The repairs to these have 
been completed during the current half-year, and the cost of the whole 
will form the subject of a claim against the United States Government, 
which will be put forward as soon as the accounts have been prepared. 


Oriental Telephone and Electric Co. (Limited). 


The directors’ report for the year ended Dec. 31 states that revenue 
shows a credit balance of £10,955. 3e. 9d. transferred to profit and loss. 
Including £964. 8e. Zd. brought forward, and after deducting £2,858. 8s. 
the amount of inter im dividend paid in November last, there remains 
£9,061. 4a. for dispoeal. The directors propose to pay a final dividend of 
8d. per share, free of tax, making 5 per cent. for the year, to transfer: 
52,000 to reserve, and carry forward £1,344. 8з. 

With regard to the Indian subsidiary companies, the Bombay Company 
has again paid 6 per cent. for the year, whilst the Bengal Company has 
paid 5 per cent., against 7 per cent for the previous year, carrying forward 
Re. 20,000 as a precautionary measure against possible temporary outlay. 
The Telephone Company of Egypt has declared its usual dividend of 6 per 
cent. on its Preferred shares. This Company has recently entered into an 
agreement with the Government of Egypt to continue the Government 
Telephone service for a period of 25 years from Jan. 1 last. Its business 
in general progresses favourably. The China and Japan Telephone Co. has 
pad its Debenture interest, but its accounts for the past year have not yet 

n dudited. They point, however, to a larger surplus than in previous 
years, 


With a view to improving the telephone service at Shanghai, which 
would have involved a large expenditure of money, the directors 
approached the Council of the Shanghai Settlements some years ago to 
obtain, if possible, a prolonged term of concession to as to justify the eut- 
lay. The Council has now decided to grant a 30 years’ concession, but has 
invited tendera by public advertisement. The directors of the China and 
Japan Со. have sentin a tender, but the result so far is not known. 

The electric lighting branch of the Company's business shows а small 
surplus, which has been carried meantime to a suspense account to provide 
for expenses in connection with a change of management now being 
proceeded with in Calcutta. 


Submarine Cables Trust. 


The report of the trustees for the financial year to April 15 states that 
the revenue, including balance of £20. 58. brought forward, amounted to 
£21,476. 2s. Id. Expenses amounted to £1,108. 108. 6d., and payments 
on account of coupons £20,286 (together £21,594. 103. 6d.), leaving 
£81. 11е. 9d. to be carried forward. : . 

The Brazilian Submarine Telegraph Co. (Limited), having entered into 
an arrangement with tbe Western and Brazilian Telegraph Co. (Limited), 
offered some of their shares in exchange for thoee of the latter company, 
held by the trust on the basis of five Ordinary shares of £10 each in the 
Brazilian Company for every eix Ordinary shares of £15 each ia the 
Western and Brazilian Company, and the trustees decided to assent to the 
propone exchange, which has since been carried into effect. Certificate 

olders will be asked to confirm:the resolution and sanction such éxchange. 


EDWARDS’ PUMP SYNDICATE (LIMITED).— At the meeting on Tuesday 
Mr. C. W. Milue said they were on the eve of a tremendous development in 
electrical engineering, and it was satisfactory that no pump in the market 
that they knew of was better than theirs for running at high speeds. Con- 
versations with electrical engineers had convinced them that when the 
time came their pump: would meet with great favour. In some of the 
largest corporation electrical installations their pump had been specified for. 


GREAT NORTHERN TELEGRAPH CO. (LIMITED).— The gross receipts 
for the year 1898 of this Company amounted to £402,795. 163. 5d. After 
deducting £23,474. 14s. 9d., loss on exchange, and including a balance 
forward of £61,057. 17s. 10d., the total revenue account for the year was 


£463,850. 14s. 1d. Workiog expenses, &c., amounted to £85,130. 178. 5d., 


leaving £378,722. 10s. 8d. An interim dividend of 108. per sbare was paid 
absorbing £75,000, and a final dividend is now proposed of 15s. per share 
absorbing £112,5C0. £116,666. 13s. 4d. is added to reserve and renewal 
fund, £3,888. 17s. 9d. to the staff pension fund, and £61,417. 53. 7d. i; 
carried forward. ' 


NATIONAL ELECTRIC PREE WIRING CO. (LIMITED).—At a confirmatory 
meeting of the shareholders held at the offices on Wednesday the resolu- 


tion set out in our issue of Match 31 altering the name of the company to 


the “ National Electric Wiring Co. (Limited) " was approved. ^" ` 


WOODLANDS ELECTRIC CO. ).—The first annual meeting of 
this company was held on Monday, when dividends were declared at the 
rate of 6 per cent. upon the Preference and 14'per cent. upon the Ordinary 
shares: T X 8 u^ ee eae Оа, А 


NEW COMPANIES, STATUTORY RETURNS, &o. 


. -ADAMS-RANDALL TELEPHONE PATENTS (LIMITED)—This company 
was registered on April 11, with a capital of £60,000, in £1 shares (of which 
10,000 are £6per cent. Cumulative Preference), to enter into an agreement 
with Mr. Charles Adams-Randall, to acquire, develop, work and deal with 
certain patents, and to carry on the business of a telephone, telegraph and ` 
electric light, heat and powersupply company. The first subscribers (with 
one share each) are: — J. C. Hulbert, W. H. Parker, E. J. Broadbent, W. 
Lloyd, J. C. Colledge, J. S. Hall, and Т. G. Holloway. 


COMPASS TRADING CO. (LIMITED).—This company was registered on 
April 14 with a capital of £5,000, in £1 shares, to acquire the business of 
an engineer, general and financial agent and contractor, carried on by Mr. 
Edward Mann, and to carry on the business of general engineers, contrac- 
tora, telegraph, telephone, electric light and engine makera, manufacturers 
of electrical apparatus, &c. The first subscribera (each with 100 shares) 
are :—C. A. Rollason, W. H. Fletcher, A. W. Paul, E. T. Pimm, E. J. 
Hale, G. R. Rollason and William Е. Fearn. The first directora are :— 
Edward Mann, W. H. Fletcher, and one to be nominated by the subscribers. 

HEATON AND SMITH (LIMITED).—This company was registered on 
April 14th with a capital of £25,000, in £10 shares, to acquire and carry 
on the business of eleccrical engineers and manufacturers of electrical 
apparatus carried on under the style of Heaton, Smith and Co. The first 
subscribers (with one share each) are: — F. W. Heaton (electrical engineer), 
H. Smith (electrical engineer), J. Eades, R. Heaton, T. L. Marsden, J. A. 
Shaw, and R. Watkinson. The first directors are the first three subscribers. 


LANCASHIRE DYNAMO AND MOTOR OO. (LIMITED).—This company 
was registered on April 11, with a capital of £100,000, in £100 shares, 
to carry on the business of mechanical, electrical and hydraulic 
engineers, manufacturera of machinery, tool and boiler makera, metal 
founders and workers, and to manufacture, buy, sell, let and deal 
in apperatus and appliances of all kinds used iu connection with the 
generation, distribution, supply, accumulation and employment of elec- 


THE ELECTRICIAN, APRIL 21, 1899. 915 
скс 


tricity. The first subscribers (with one sbare each) are :—N. Kilvert, Н. ANGLO- ARGENTINE TRAMWAYS CO. (LIMITED).—A meeting will be 

V. Kilvert, A. Tongue, W. Cherry, E. Pilkington, W. W. Pilkington, and | held to-day (Friday) to approve an agreement for the converaion of the 

A. P. Wood. The firat directors are ::—М№. Kilvert, H. V. Kilvert, W. existing horse tramways into overhead trolley lines. 

Cherry, and A. Tongue. | | SOCIETE ANONYME L'ACCUMULATEUR SEC.—An ordinary general 
VAUGHAN AND SON (LIMITED).—This company was registered on | meeting of thia company will be held at Brussels on May 4. 


April 15 with a capital of £50,000, in £1 shares, to carry on the business STOCK EXCHANGE NOTICES.—The Stock Exch í 
of mechanical and electrical engineers, machinists, tool makers, and manu- appointed Wednesday, the 26th inst. p special eT REY day for £233 334 
facturers of and dealers їп all kinds of cranes and hoisting apparatus | First Mortgage Four per Cent. irredeemable Debenture stock of Doult 
actuated by electricity, steam, or other power, dynamos, electric motors, | and Co. (Limited). The Committee has been asked to allow this stock АП 
all 9 85 | 5 5 спее о че The first 00 des 255,554 Five per Cent. Cumulative £1 fully paid Preference shares (Nos. 
(each with one share) are: Wiliam H. Vaughan (engineer) John T. 516,667 to 750,000) in the same company to be quoted in the official list 
Vaugban (engineer), T. Foster (engineer), J. Markham, Mrs. Е. Markham, | The Committee bas also been asked to appoint a special settling day in 
Mre, G. T dee м Н. үш. The firat directors are :—William | 99 935 £5 vendor's Ordinary shares (fully paid), and a further iesue of 
and vohn 1. Vaughan and T. Foster. | 40 £5 fully paid Ordinary shares in the British Insulated Wire Co, 


КИ . (Limited), and to appoint a settling day in and to grant a quotation to 
annual return to March 22, the whole nominal capital of £2000, 1ш е | 50000 £1 Ordinary . 
shares, has been tiken up and paid for in full. | shares in Davis and Timmins (Limited). 

BRITISH COLUMBIA ELECTRIC RAILWAY СО. (LIMITED).—The annual |, WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED). — The esti- 
return to Aug. 8, 1898, was filed on Feb. 14, when 20,007 shares were are о пао receipts of the Company for the half month ended April 15 
taken up out of a capital of £250,000, in £10 shares 20,000 are considered dre £2,141, compared with £2,541 in the corresponding period of 1898, 
as fully paid, and бв. per share has been called'and paid on the remaining ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


seven shares, 1 
BRITISH COLUMBIA TELEPHONES (LIMITED).—The statutory return Sm 


to Feb. 7 has been filed. The capital is £100,000, in £10 shares (of which 
3,000 are Preference) 2,000 Preference and 5,000 Ordinary shares have 
been taken up, and the full amount bas been called on the former, while 
£7. 10s. per share has been called on the latter. 

NORWICH ELECTRICITY CO. (LIMITED).— The annual return to 
March 16 has been filed. The whole nominal capital of £50,009, in £10 
shares, has been taken up and paid for in full. The capital has since bedn 
increased to £100,000 in £10 shares. 


' 4 
1 i Week | B | Ino | Ne 


Inc. 
Amount. or Dec. 


1899 | £ £ 
Birmingham ways.) Арг. 15 3,865 |- 275 T 57,173 |+ 4,284 
Blackpool Corporation. Е ee RAM А 4 
Blackpool and Fleetwood} , 15 222 .. 15 3,346 | 
Bradford Corporation ... 


*Briatol Trams & Carriage „ 14 |2545 |- 720| 15 38,709 + 2,003 


— oi City & South London Ву. „ 16 |1,050 |+ 105! 16 17,301 + 530 
оти. азоттан „ 15 | 151|- 99 2 415 
blinUnited(Southern) „ 14 656 44 15 9,723 + 3,470 
CITY NOTES. Glasgow Corporation. „ 15 (8,282 |+ 210. eos] ass 
| ZG : | Liverpool Corporation | | 
MEMORANDA.— Bank rate 5 per cent. (since Feb. 2, 1899). Price of Dingle Route „ 8 575 21 10,935 " 
silver 2784. per oz. (April 20). Consols (23 per cent.) 1104—1108 for Prince's Park Route.. „ 8 401 .. 12 3,840 


money, l10:$— 110]; for account ; 24 per cent. 1058—1056 (April 20), 


Li 1 Overhead Rly. 16 1,404 — 332 | Lr 
Stock Exchange Settling Days: Consols, May 4; Stocks and Shares Рарз A У» 16 16 21,394 | 65 


7 
.Bhefüeld Tramways...) , 16 |1159 | 74) 15 18.067 + 3,876 


Continuation Days, April 25 and May 10; Ticket Days, April 26 and | *gouth Staffs. Trans » 14! 614 |- 242 15 92 
May 11; Pay Days, April 27 and May 12; Mining Share Carry over Days, | ——————— — — —— : Partiv electrical. j ES ERE 25 
April 24 and May 9. The corresponding woek last year included Easter Monday. 


EE, ———————————————— 


ELECTRICAL COMPANIES’ SHARE LIST. 


PREVIOUS Price BUSINESS рони 
i AMOUNT DAS | | МАМЕ, WEEK'S PRIOR | Wednesday, | CENT. DIVIDENDS DUB, DURING WEEK 
‘lg DEND. | APRIL 12. April 19. | Yreupmp. ENDING APRIL 10. 
£194,400 Мно Deb. ) | 10) 104 103 104 716 1 J and Ти? pert Коры 
, 6 *African Гі ect Telegrag h 4Y Mort. (red) ... anusrv ы os os 
95, d Amason Tel C 4 8 4 — June and December.. - - 
4196,00€ 5 Do. брег Cent. Debentures = = = ~ =- - 87 $2 87 9? 565 ae = = 
8006, 56 15/0 Am 29 00 «D Gm GO BOG UD сь Se xd 65 f8 69 68 5 9 6 Feb., May, Aug., Nov e! 
8,047,32( 80/0 Р ———— ———— Xi 18 119 19 1 581 " M 1174 111 
8,047,550 18/) . Do. Deferred „a 444 1а, iat 18 le 6 4 { js in i" m 
415,000 sy * Do. Брег Cent. Debs. (nd Series, 19000 . DO 114 111 114 479 June and осете. i = 
10,000,000 $'2 | Commercial Cable Capital sss os) ih 185 155 185 195 4 2 ( |Jan., Ape., July, O. a с 
61,852,521 4 * ро. брег Cent. Debenture Stock | 4 106 1м цб 8:5 6 РА ; 103 105] 
16,000 90 Сара Submarine Ordinary (Deferred) ы... 9 10 9 10 7 0 0 | February and Augu 9 9} 
12,981 00 Direct Spanish (Ordinary )) = ~ =æ ms 4 5 6 4 0 0 | Apell and October .. oe = 
6,000 1 Do. 10 per Cent. Cumulative Preference ...| 10 11 % 19 453 i ; н ; 
£30,000 X Do. 4j per Cent. Debentures . 100 103% 106, 19. | 4 8 4 | January and July | . 
60,710 Direct United States Gable 12 12} 201 uj 613 1 | Jan. Anr.. Julv ast 1H 11 
£120,000 44 Direct West India Cable 43% Reg. Deb. (red) ....| 103 (6 193 10: 4 7 0 | June and December. " 
£4,000, t% | Masters О = «o та оо е се та m ар аа ао ао во еа Xü| 117 (82 161 17) 4 3 1 | Jan., Apr., July, Oot. 1:5 16) 
61,796, 00 84 Do. 3} per Cent. Pref. 8 9... .... Xd| 102 10 KO 101 3 7 4 103 1.1 
. 488. 968 4 * Do. 4 per Cent. Mort. Debenture (веа.,] 135 12) 125 129 U 2 у | May and November .23 à 
490,00 5 * Do. 5 per Oent. Debentures, 18890 99 102 69 102 418 0 February & Augast А 
31 20.000 4 Do. 4 per Cent. Debenture Stock m... 135 129 135 10 5 i 3 | February & August 12} i» 
416,900 6 * Do. 5p.o.(Austin.Gov.Sub.)Deb.190 (reg.).. 99 10! 103 417 1 | January and July .. .. T 
£64,400 b Do, (Boarer) => aD =з 0090 се QD «D Om OF up мз же ap дь 100 108 10) 103 4 17 1 " LL] ы e 
435,100 5% |*Mastern and S. African 5 p.c. Mor. Deb.,190(( reg.) 99 108 92 1 417 1 i " n = 
£46,600 5 ро, Bearer T wb чн» == „ „ „ „% V GD аз UD «ә a 10) 103 10) 103 4 17 1 M » °з ee 
&300, 060 á * Do 4% Mo Debentures, 1900 102 105 102 10; 817 8 | Fe ё А - - 
4100, 000 4% Do. 4% Ma us Sub. Debs. (red.) — 101 1072 lueX 107; B15 2 | May November ЕЯ = 
180,99) l9 | Globe Telegraph and Trum 12 13} li 14 4 2 0 | Jan., Ape., July, Ost. 12 112 
180,049 ex Do. 6 per Cent. Preference ............... 164 171 (6 17 810 7 " ' 16] 16} 
150.000 5/0 Great Northern of Copenhagen 80 8! 3) 81 8 4 6 | January and July T -. - 
£92,600 44% | Halifax & Bermuda Cable ; T lat Mort. Deb. (red). 100 103 99 10; 426 m 101 x 
17,000 12,6 | Indo-Buropean a as = ao we we we ш............... 67 60 7 6) 434 and November КИ = 
2106.000 6 London Platino-Brasilan d per Cent. Debs., 1904] 8 111 18 111 6 8 1 | March & September — «ә 
£100,000 4% Pacific & European Tel. 4% Guar. Debs.(red) _.... 105 18 10> 108 814 5 | June and December — = 
11,889 8 4 Reuter 22 ——— сз эз ое oe ъл 8 7 5 0 0 | Apri} and October e - 
8,881 |4100 Cert; 6 Submarine Cables Tru 1d 140 145 137 142 44 6 " = R 
16,¢09 10 = West African 1 pa e» -———————Á йы ee. 2} 8j 2} 3} „+ December and July. = = 
100,000 x Do. 6 per Cent. Debentures (red.) =- .. 99 102 9) lz 418 0 | March a Septemuss ~ - 
3160, (00 $% * 4 per Cent. Doben ture 108 6 108 106 815 8 | January and July . es — 
68,291 1/6 West India and Panama 2} 2 3 - May and Nov: moer 254 21 
84,668 60 |. 6 per Cent. 1st Preference 13 1; lt 11$ 5 4 4 " 10 lip, u 
4,069 . 60 Do. 6 per Cent. ind Preference a.u. 9 10 9 1) вон ái А as = 
Ae, oc 5% Do. б per Cent. Debentures a a = -a u. 15 hs 105 18 418 3 | January and July _ T - 
04,269 5,0 Western and Brasilian Ordinary ul... 1.1 18, 12j 18 411 8 ay and Novem ee = 
83,149 8,9 Do. 5 per Cent. Preferred Ordinary e... En v 81 8} 4 6 8 " " ай = 
$8,119 1,8 Do. Deferred Ordinary „.... = = s «w w u 42 4} 4 13 - " — 
4989,21 2 |* Do 4 per Cent. Debenture Stock .. иб I9. 116 19 814 1 | June and mber 106 
£158,100 6% l. Western Union 6 per Oent.Bterling Bonds (red.'..| 100 106 00 105 6 14 з ' March & 8 ber = 
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ELECTRICAL COMPANIES’ SHARE LIST. 


BUSINESS DONE 
DuRING WEEK 
ENDING APRIL 19. 


RATE РЕВ 
CEN T. 
YIBLDNED. 


erm | 
y. 


Wednesda | DIVIDEND DUR. . 
April 19. 


& . 4 Highest | Lowest 
в 8, CD OD CD CD aD aD aD aw ap 
£4.000 I B od Preference............. 8 Н n r^ б 8 1 di 

490,000 -~ =» о =з =» a ans 
15,000 10 6/0 Do. т Cent. Camulative ist Pref. өз 11 18 46 9 " А 13 id 
15,CC0 10 6/0 Do. H Camula and че з aD оо р ою е 11 18 4 6 9 н 90 ee 

660 5 Es Do. 6% Non-Cumulative 8rd Pref aa... 4 5l 416 2 й „ 414 41 
1,529,671 | Btook ^ Debepture Stock 33 (red.) =a «. 99 103 8 9 4 | June and Decem 10; 99 
‚504 1 Orien ==» gu qn en gp CD CO UD 00 UP € Pw ою dD CD em OD @ oc 4 1 6 0 0 April and ber .. ee ег 
58,000 B en United River Hate bł 6 14 8 July C 909990950009 B « 
151,799 | Stock 6% „„ Do. брег Cent. Debenture Stock (red.) _ 104 10 4 18 11 | June — = 
| ELECTRICITY SUPPLY COMPAINES. 

100,000 i = Bl'ckh’th & Gr'nw'ch D'st'ct Elec. Lt. Ord. ( tos pd.) A a a { . = = - - 
6,000 10 7/93 | Bournemouth and Poole Electricity NNNM: AE 1 183 1st 323 2 16 10 = = Mi 
-6,000 10 4/6 Do. 44 per Cent. Cumulative Pref. 108 1l 144 11 4119 = - а 
20,000 5 Se Calcutta Elec. Supply Ordinary 1 3 4 é 4} 8 8 2 - А sò 
50,000 6 50 | Chsring Cross & Strand Ооер. . 1 11 11 12 8 9 7 | February & August ing 116 

234.000 Ё 8 Chelsea Electric! 3 7% 8 73 8 810 7 — © ce 8} КЕ 
£100,000 | ftock y |* Do 4% Deben Stock (red.) H4 пв 114 16 818 1 | Juna and Nereuher ‘ ws 
91,200,000; @1,000 5 cagoBdison 1st Mort.6%S0yearGoldBonda(red)..| 101 106 101 10 6 17 7 | April and October . - = 
0,000 10 -7 of London Blec. LightingOrd .... 14 173 173 1°} 8 410 | Fenraary & Aucast 133 17 
40,000 10 ex 6Y Cumulative e ---.| l1» 16 1 16 815 0 Jas ааш = - 154 Lag 
2:00,000 | Btook èz „% Do. 6% Debenture Stock (red.) —...... 194 199 191 199 8 17 10 | June and December 127% 137 
40,000 10 — County of London & Brush Prov. Ord . 11 12 11 12 - = 13 1011 

0, 000 10 6/0 Do. 6% Cumulative Preference .. .. .... -~ 14 ` 16 14 16 4 0 0 | March & September - - 

19,661 5 3/6 | House-to-House Electric Lighting Supply Ord. .. 8} 9 8) 94 815 8 = " Es 
12,000 6 8/6 — Do. 7 рег Cent. Preference .. weve - 9 10 9 10 810 0 | March & September > - 
15,000 5 10% Kensington and Knightabridge Orc. 14 18 16 818 7 5 an a 

| 10,000 6 ez Do. F 7 81 7 8$ | 812 9 | January and July .. с - 

110,000 8 & London Biectric Supply Ordinary -=-= =. na.. 4 8 4 = 5 ry 81! 
18.050 5 8/0 Do. 6% егепое .. a = = æ a =» ч» m 6 7 7 459 ж 6 (PA 

£'00,000 | Stock t Do. 46% lst Mort. Deb -.. cem 105 107 16 10 814 0 | ch., June, Sept., Dec. m 
62 500 10 5/0 Metropolitan Dectrio Supply Ordinary жэ «эзе». 17 18 17 18 215 7 aad Ообо деге „ 17} 173 
4 8 10 ur m (27 paid) „ % %% % %%% „ 6 6 „ 6 осе е 6 66% %%% % „% „% „ 117 = 15 32) 8 15 g J nd D be e ee 
Я tock Stock First Mortgages H u19 a ese mbert - 
10,000 5 50 | Oxford кеке Оташагту..................... sca: 7 7 8:1 6 ji — es 
£125,000 | Stock 5x RiverPlateEleo.Li.& Tr ot n, Ltd. 5X1s$ Deb 84 93 83 98 581 а — — 

120,000 | @100 62 | Royal Electric Company of Montreal —.| 10 185 165 185 466 - M ри 

130,900 100 ux |e Ds. 105 107 107 4 4 1 | Apell and October .. = - 
81,980 5 9,06 84. N p ма mtis nary wo. 171 18} 171 «183 818 6 | February & Augus 17§ «- 
96.500 5 | V | south London Hectrie B 0 Supply Ordinary (43 paid) 91 А А 15 eed - i 5 `5} 

ds u ndon Electric > = 
19,9C0 b 7/0 Westminster e Sappy Ordinary ICM 16 16 15 16 815 0 | March & September T 154 
ELECTRIC MANUFACTURING, Ac., COMPANIE 1. 
20, (00 2 1/2 » ee „ 1% 2 1 2 213 6 | Septenber s. ~ 143 1 
720,000 8 Do. 6 per Cent. Non-Oamulative .. .. 20 4 2 2 5 1 l » 21 ij 
£ 15,00 | Stock $ De. Cent. tual Debentare Stockh} 110 14 110 11 819 2 | Feocuacy b А 15003 - а 

4 50, Btock * Do. &nd Debenture Stook (red.) 103 105 10{ 103 4 8 0 | Jane and December » ü 

£20,000 6/0 Oallender's Cable Construction 14 154 12 18 532568 " 18] 13 

&60,000 Btock “х Do. 43 1st Mort. Deb. (red) (EELEE -HA E mee 114 117 1:4 117 8 17 6 Novem det and May ее =» 

t00,C00 (d. | Castner-Kellner Alkali Co. (fully paid) ~.. —.... 1 1 1 t$ 518 5 - ц ee 
50,000 1 oo Chadburn's Ship Telegra пагу ос % «4* оо оо 1 1 1$ е з — ее 
60,000 1 74 Do. брег Cent. Cumulative Prei... 1 11 1 418 0 = ee € 

2. On 8 1 Crompton and Co. (Nos. 1 8 e 8} 31 si s 4 0 0 Jaaa азі u. . °° 

4100,000 100 5X * Do. 5% First Mort. De nere — 98 101 93 151 419 8 " - i 
00,261 5 193 aon and Swan United (A“ ) (83 pald).. 2 th 2 24 7 1 8 } February & „дан 2} - 
17,189 5 29} Do. (£45 paia) 3 4 ^ 4 9 61! 4 = 

4746. 28 Stock 6% Do. 4% Debentare Stock (red.) . : 97 9) 9) 98 4 2 8 | Jane and Decemoec 97 97 
17 400 6% | Edmundson's Electric.Co аво bl 5} 61 4 ви | Galf-yearly ....... 5 6v 

1'2 100 2 1,23 Blectric Construction Co Tun 8 23 2 2 2} 6 2 3 32 & July ... - = 

25 3 9/03 Do. 7 per Cent. ро. rrr Pref, amas 8 8 3) 40 u July = — 

4E 4%, 800 Stock ГУД Do. AT First Mortgage Deb. (red.) 103 106 108 10; 8 15 10 | Ja iuaty an1J uly 5 S - - 

16.400 10 £0 Henley's Telegraph potty rin et at ла ast 264 гй 765 8 7 8 |в bend 4 Au 257 Т 

D 8 eo e» qp wu e өэ Ü 

10 1 Dc. Cent. Preferen 184 106 13) 19$ 8 11 1) и — — 

40.000 Stock 4 Do. ortgage Debentare Stock ( (rei) . " 112 116 112 15 8 19 10 "m 8 га ә 
С 10 1 India Rubber, Gutta roha, dic, 3 213 24 21g #4 4 зц " 5 £23 21H 

900.700 100 4% Do. Hirst Mortgage bentures (red.) 101 — 1o» 11 19 8 6 2 | Миза @ ds aber oe L 
27,380 24/0 netruction and Maintenance .. .. . 8} 89 84 88 414 9 [Mech aad Jaly.. . 3 ig LIT 

» at t 00 100 Do. Oent. Deb. Rond , 1332.. ..o.a = 105 103 105 103 8 11 8 we = - 

217,00 Do. Manufacturing О — m у 10} 9 104 - = - ee 
13,4 0 b s [9i Do. 6X Cum. Pref................. b 6g 6 6 400 - = - 

£* . 000 Б 50 | WiDans and Robinson Ordinary ... X. and x now lig 112 1' 1) 4 8 9 | Apell and Ostober . 10$ 1% 

280, 00 0 6 8/0 Do. 6% Cumulative Preferemos х! aad x new 7% 74 7 70 à 00 n " 74 74 

@)uu.00 ! Etock «4x Do. GM Biot Most. Doe 1% 10 153 119 818 0 | May aad November - = 
| ELECTRIC RAILWAYS, TRAMWAYS, 20. 
f 12,000 10 8/0 ро and Fleetwood "Tramways T 2119 85, 24 2 8 2 6 - - - 
E . 00 10 17 Ei палахса and Carriage 233 $4) 23) 24) 215 1 | Febsuary anl August - - 
£1(0,6C 0 47 Z Vebenture 2 % 9-0 € 6 OD 64 оо ое < 140 12 139 121 ! 3 U 2 = os еә 
£0,000 10 12/0 British Rieotric Traction Ordinary . 18) 14 183 10 3 8 2 - 183 133 
10,000 10 6/0 Do. 6X Cum. Pref- (fully pd. & 83.106. prm. 24.) 181 147 131 14} e 41) - 1475 li 
£200,0°0 | Stock 5% Do. 5» Perp. bi 120 129 195 38) 817 7 = 12g we 
40,000 5 1/6& | Buenos Ayres & Belgrano 6% Cum. Pret.(e3 paid) ` 8j 33 80 83 us oe 34 "EN 
27,500 Б i Do. do, do. (fully paid) 6t oj 5; bi - ғә - — 
£260,000 | Stock 5% Do. do. 5% Deb... cose veteris 10) 118 109 112 4 1! 4 i 110] 110$ 

226,250 10 зуу Central London Ordinary 2... „= ===. 91 103 9 10} 418 о | Jane aad Desember 19 94 

178 808 10 1/04 Do. (48 paid) ap 02 90 XD оо Ow о о те a anes "з = 72 8) 7 8$ 1 13 2 [I] П -ә ee 

ae U. % | Воск 8% | (ity sud Fouth London Bailwev on (dy. вз 10 в 6) 3 110 | Janasey aad Jul) | 63 674 
$, 10 е Do. Ordinary idet a to 22,500) (£5 pald) .. Wiss 43 tł 4 6} ve .. 

287.701 Stock 4 Do. 4 3 Debsavans 222 mene 15: 183 183 185 @19 7 | May and Novemover - = 

,000 10 7i Bu J Tramways Ordinary 2 „6 „%% „ „„ „66% „6% 6% ое ае 211 25} 243 25} 2 18 6 March & Se = ee 
10,000 10 6 4" "Preference OD ao 95 9 оо — «D aD ер ое ~w 16 1 16 10 812 9 L 20 = = 
£100,(0) Steck 44% ^ Debenture ......... ооо вооон. o 1.83 119 1183 119, 815 4 | Jaauary and July. - va 
57.110 10 4 In upal Urerhesa Railway O ar 10^  10j, Ийд 10% | 8 7106 | feocuaty & Augue - - 
jn rco 10 b Do. 6% Preference aa am a е a соо ав оо о 1 146 lsg liè 878 „ | - - 
ye" (00 о-и 4 De 02 Lobenvere — 2 1 106 6 10 814 1 Jaacaty asd July = РА - 
c4 (00 6 Rew General Traction Ordinary siressa ree m 98 4 as oe on - 
80,000 b 8; Do. 0% Comvistive 6 5 у è èi 691 | May......... - je 
£54^,000 | — Btook Wavesico sna City Ordinary ancaman.. al 10 112 109 113 213 7 | .«me and Decemoer = as 


ШЕ 


* In calculating the yield oo ө our m has been made for spgryed Interest, but not for redemption, 
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“7 MANNESMANN TUBE 00, (2 LANDÜRE, з" ws. 
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CONTRACTORS TO «it ADMIRALTY ano WAR OFFICE cs & PI RATES ON APPLICATI ON. 


CUTLER HAMMER 


MOTOR STARTING SWITCHES 
SPEED REGULATORS. 


Furnish 


Absolute Protection 
to Motors 
from the consequences 
of an 
interrupted Current 
or an 


Overload. 


UNIVERSAL MOTOR SPEED &@&@@ 41 OR, 


MOTOR STARTING SWITCH. 


„ STURTEVANT ENGINEERING C0, tonnon to. 


Gia GLASGOW. BERLIN. STOCKHOLM. MILAN. AMSTERDAM. 


, WEST TAT 21, WEST NILE STREET. 4, NEUE PROMENADE. 2, KUNGSHOLMSTORG. 4, VIA DANTE. 145, KEI ERSGRACHT, avn 


p Р: 
[ А ; 
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W. Н. WILLCOX & 00. ; Ltd., 


Warehouse: 34 & 36, SOUTHWARK STREET. | вое e of the 


Selo Agents for the 
PATENT Offices: 23, SOUTHWARK ST., LONDON, = p ATENT "р UMPS. 
Ponbe h In ector BEST PUMP in the MARKET; 
The Cheapest and Best Feeder for 1 he єє XL” ээ aM Риши аге сүннү 
we t 0 
MARINE, STATIONARY, TRACTION AND | the wear and tei in reduced 60 
PORTABLE BOILERS. minimum, no leather or rubber being 
| used. They 5 nonpa ме 
{һап ot u equa 
SIMPLE, RELIABLE, DURABLE. | is eie rade y uo iens a і 
Absolutely AUTOMATIC With Interchangeable Parts. | ONCE USED, ALWAYS USED. 


Will Pump up to 


INTERCHANGEABLE. May be placed Horizontally or Perperdienlarly. 4,000 gallons’ per 


Engineers who have once 
used them will now use 
no other kind. 
Largest Sale of any 
Automatic Injector. 


JETS RELIABLE and ECONOMICAL, 5, RELIABLE, DURABLE. 


Agents for 
Ireland 


SEND for LISTS Rotary 
T= Patent 
130,000 pie ak | 
IN USE. | J. JONES & SON, 15, ParliamentSt. , Dublin, 


| Crompton 4 © Е Ф YG 24 = moortant ыш. 4 


on pp, xii, and xxxiv. 


^ С" 
eS 


(REG.) 
(MADE OF PURE INDIA MICA) 


PLATES * CLOTH x PAPER 
ALL SIZES KEPT IN STOCK. (Our Standard imm. Plate will resist 66—70,000 Volts.) 
Special Quality for Commutator Segments. 


MEIROWSEY & СО." ESk straat, Regent Seren E 


LARGEST аас МІСА ee 


Е. GOOSSENS, POPE = 


ESTABLISHED z3 


HIGH-VOLTAGE LAMPS 


LARGE STOCKS kept of all Voltages from 10 to 230. 


The Efficiency of these Lamps, together 
with the adoption of 


POPES IMPROVED PATENT FITTING, 


places them foremost on the market. 


oS 

== ==——=——————— 
= 

— — -* 


PRICE LIST UPON APPLICATION. 


LONDON : 5, GUILDHALL CHAMBERS, 


AIVERPOUL : 17, SOUTH CASTLE STREET. BASINGHALL STREET, E.C. 
Telegrams: "FILAMENT LIVERPOOL.” Telegrams: “ DURAMENTUM LONDON.” 
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| SLOW SPEED. 
HIGH EFFICIENCY. 


*CASTL 


J. Н. HOLMES & бо, 
NEWCASTLE-ON-TYNE, 


m, зона SQUARE, LONDON, W. 


ROBEY & CO., Ltd., 


GLOBB WORKS, 


LENOOLN, ub 
THE “ROBEY” PATENT GAS ENGINE 


HAS THE FOLLOWING ADVANTAGES: 


1.—Improved Design, whereby all working parts can be removed and 
examined without breaking any joints. 
2.— Patent Governor, giving perfect ку of speed. 
3.—It is fitted with Automatic Tube Ignitio 
4. —Improved Safety Combination to prevent айй backwards. 
5.—Automatic and absolutely Uniform Lubrication. 
—Highly Economical Consumption of Gas. 
7.—Especially adapted for Electric Lighting. 


N.B.—Makers of all Descriptions of Steam Engines 
and Boilers for Electric Lighting. 
Over 16,000 Engines supplied and at work. 


BRANCHES AND AGENCIES IN ALL 


LONDON t OFFICES 75, QUEEN VICTORIA STREET, LONDON, E.G. „s oF THE wort. 


The LONDON ELECTRIC WIRE COMPANY, Ltd. 


i ANOHQR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, Е.О. 


MANUFACTURERS: —OABLES or Light, Medium, and High Insulation. 
COVERED WIRES, STRIPS, CABLES, &c., for Dynamo Machines 
PRICE LIST SILK COVERED WIRES for instruments. 
; LINE WIRES, CABLES AND CORDS for Telephones, Bells, &c 
On FLEXIBLE CORDS and CABLES. | | 
APPLICATION. MARTINO'S PLATINOID for RESISTANCES. 
GAUZE BRUSHES and Sundry Appliances. 
Engineers’ Specifications Carefully Worked to. 


"ШОК Л ЖЕ ЖЕЕ ЖЫ ES. TNE BEST for Electrical Purposes 


“Littie Giant.” 


„ Made in 76 Sizes and Styles. PELTON WHEELS. 


8. HO WES, 64, Mark Lane, LONDON, E. C. 


CONTRACTOR to H. M. GOVERNMENT. Es 
Also to the Russian, French, Dutch, Turkish, Egyptian, Indian and Capo Goverum ent. 


HORIZONTAL 
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HEAD OFFICE: 


| DASHWOOD HOUSE, | 
КООШ No. 9, New Broad “LONDON, Е - 1! Те ЕТАР A CONCORDANCE,” LONDON. 
omms. WOLVERHAMPTON. | PORE TON.) AEE wo vanmancrron 
^— THE 
2 2 a LIMITED. | 
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Bushbury Works, OL ERR DOM, 


CONTRACTORS FOR 


CENTRAL STATIONS, RAILWAYS, TRAMWAYS AND 
TRANSMISSION OF POWER PLANT. 


The producing capacity of the Electric Construction Company's Works having 
been considerably increased, and their principal Manufactures, which embody all 
recent Improvements, having been standardised, unique facilities for the execution 
of all descriptions of Work are new possessed by the Company. 


MULTIPOLAR DYNAMOS and ALTERNATORS, 
CONTINUOUS-CURRENT TRANSFORMERS» 


OF FIXED AND VARIABLE RATIOS. 


CONTRACTORS TO THE FOLLOWING CORPORATIONS, COMPANIES AND AUTHORITIES ; 


LIGHTING EQUIPMENTS. 
BATH, BRIGHTON, BIRMINGHAM, CHELSEA, CLERKENWELL, HALIFAX, JOHANNESBURG, LAGOS, LIVER- 
POOL, MADRID, MORLEY, OXFORD, SHOREDITCH, WEST BROMPTON, Н.М, WAR OFFICE and ADMIRALTY, 
the CROWN AGENTS for the COLONIES, &o., &o. 


ELECTRIC RAILWAY AND TRAMWAY EQUIPMENTS. 
LIVERPOOL, SOUTH STAFFORDSHIRE, MADRAS, HALIFAX, HARTLEPOOL, CITY AND SOUTH LONDON, 
CROWN REEF MINES—JOHANNESBURG, &.,%&o. 


I Complete Series of STANDARD DYNAMOS, Belt Driven or Direct Coupled, of the Highest attainable 
Efficiency, OVERHEAD CRANES, HOISTS, PUMPS, ENCLOSED BUSHBURY MOTORS, ELECTRO DEPOSITING 
and PLATING DYNAMOS, CONVERTERS, ARC LAMPS, SWITCHBOARDS SWITCH WORK, INSTRUMENTS, 
and all descriptions of ELECTRICAL APPARATUS. 


PRICES AND ESTIMATES ON APPLICATION. 
| | | | P2 
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SIEMENS BROTHERS 4 C0. 


Electrical and Telegraph Engineers. (LIMITED), 


COMPLETE GENTRAL STATION OUTFITS. 


— and Continuous Currents. 


LAMBETH STATION OF THE CHARING CROSS AND STRAND ELECTRIC SUPPLY CO, 


S BROTHERS & OO. have supplied or have in hand 12 Sets. v H.B. 30/40 Generators, each giving 250 kilo- 
watts 1,100 volts at 350 revolutions per minute. Also the Main Switchboards for same. 
Current from these generators is transformed by means of Siemens Motor- Transformers, of which 22 have been supplied or are in hand for 
the Company These machines transform from 1,100 to 200 and 100 volts and each give an output of 100 kilowatts. 


DINAMOS AND ALTERNATORS. 


CONTRACTORS FOR PLANT SUPPLIED TO:— 

Corporations Aberdeen, Ayr, Bedford, Belfast, Birkenhead, Blackburn, Blackpool, Bolton, Bournemouth, Bradford, Brighton, Bristo., 
Bury, Cardiff, Carlisle, Cheltenham, Colchester, Darwen, Derby, Dewsbury, Dundee, Ealing, Edinburgh, Glasgow, Halifax, Hammersmith, 
Hampstead, Harrogate, te, Hastings, Huddersfield, Hull, Kingston, Leyton, Liverpool, Londonderry, Manchester, Monmouth, Nelson, Newport, 
Nottingham, Oldham, St. Pancras, Portsmouth, Rochdale, Salford, Southport, Stafford, Whitehaven, &c., &c. 

Compan ies s—Oharing Cross & Strand, Chelsea, City of London, Kensington & Knightabridge, London Electric, Metropolitan, Notting 
Hill, Oswestry, St. James’ & Pall Mall, Westminster, Windsor, &c., &c. 

SIEMENS BROS. & СО. але supplied and have in hand for Central Electric Lighting Stations machines 
equivalent to more than 81,000 H.P. and haye on order for delivery during the current year over 300 machines, 

representing over 30,000 H. H. 


ELECTRIC RAILWAYS AND TRAMWAYS. == TRANSMISSION OF POWER BY ELECTRICITY. 


PRICES AND FULL PARTICULARS ARRE oN APPLICATION. 
Offices з 


LONDON : 12, Queen Anne's Gate, Westminster, В.И. NEW ; 21, Grainger Street West. | MELBOURNE: 22, Market Street, 
GLASGOW : 261, West George Street. SYDNEY, SW.: 65, Pitt Street, WORES : Woolwich, Kent. 


Cable Address: mmm LONDON.” Codes: A. B. C.,“ “Al,” “ Engineering,” “ Moreing and MoCutcheons,”’ 
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CARDEW: '"EARTHING DEVICE. 


As Supplied to all the 
A 


THOUSANDS IN DAILY USE. 


NEVILE: PATENT AUTOMATIC. 


ACCUMULATOR SWITCH, 


For preventing a reversal of Current on to Dynamo when 
charging Accumulators. Enables the Engineer to employ 
his time elsewhere without risk whilst the Cells are being 
charged. 
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It has come to our knowledge that some Automatic. Switches have 
been put on the market which are an INFRINGEMENT of the NEVILE 
PATENTyfor which we are the Sole Agents; and NOTICE is Hereb 
Given that PERSONS MAKING, SELLING, or USING such SWITCHES 
render themselves LIABLE to an ACTION for DAMAGES. 


HEAD OFFICES— · 


66, Victoria St., Westminster, LONDON, S.W. 


Branches at 100, KING ST., MANCHESTER, and 196, 8T. VINCENT ST., GLASGOW. 
Manufacturers i 


ELECTRIC ШИП ACCESSORIES, SWITCHES, CUT- mm LANPHOLDERS №. 
IMPOR TA N T: Li 


This type of older is 5 adasted 
for use on HIGH - VOLTAGE Circuits. The 
Poles are completely insulated from eaoh | 

other and outer metal case. Try it. i 
Don't * ʻE VERED'S' ent = 
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Evered's s Patent 
Safety Insulator. 


Vs TIT {4 і — 
A 


Perfect Insulation. 


Wired with utmost. 
—. Beetion of Holder | вазе. 
with Hwered's Patent 


Safety Insulator. 


5 


 EVERED & CO., Ltd. "Uii 


Patentees and 
Sole Makers : 


Barnet Works : DEVONSHIRE prt A BIRMINGHAM. 
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EJ N LAMP d. ШЕ EJ 


GATESHEAD-ON-TYNE. 


AGENTS IN O REDXFEOEUW PRINCIPAL TOWN. 


| U. 


BEA |! 0 | 
: N > — | 000 ul | | | ^i > К 
— 1 | ' | | ^ | р 
|А N 
N 220 VOLT “SUNBEAM” LAMP. 


PROVED ру Indopendent Tests to be THE BEST 
in tho Market. 


S MANUFACTURERS of all kinds of ELECTRIC INCANDESCENT LAMPS. 8 | 
London Offiee: 50, FENGHUROH STREET, Е.С. 


INSULATING—— PRODUCTS. 
UL LoANITE 7 EBON; TE, 


Celluvert Fibre, 


SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. 


VULOANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. PURE PARA TELEGRAPH STRIP 
(INSULATING TAPE, &с. PATENTED NON-STRETCHING PURE RUBBER INSULATING T TAPE. 
A ͥ o· AAAAͥP f ³»¹ꝛ 8 


RUBBER GOODS ELECTRICAL PURPOSES. 


JJ 8 
Patent Cotton Simplex Belting for Dynamos, Main, and other Driving. 
VALVES, SHEET-RUBBER, HOSE PIPES, FIRE HOSE, CHEMICAL APPLIANCES, WATERPROOF GARMENTS, AND ALL SIN 
о IA RUBBER GOODS IN STOCK AND TO ORDER. 


DAYID MOSELEY & SONS #- 


* Fletd dee Ardwick, MANCHESTER. 


" MOBELEYS" MANCHESTER, LONDON, GLASGOW. 


* 


gs ARH E Š 
2, 4, & 6, New Brown Street, MANCHESTER, 57, Miller Street, GLASGOW. 20, Rue des Marais, PARIS. 
14, Aldermanbury Avenue, LONDON, E. C. Union Chambers, BIRMINGHAM. | 14, Place Saint Gudule, BRUSSELS, 
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JANDUS Janus 


IMPORTANT "ANNOUNCEMENT. 


LARGE REDUCTION IN PRICES. | 


Owing to the extended use of labour- 
saving machinery and the manufacture on 
a larger scale, it has been. found possible 
to issue the well-known JANDUS ARC 
LAMPS at a considerable reduction. The 
Lamps will have the same durable 
mechanism and cases, which it is claimed 
will outlast all the flimsy foreign imita- 
tions, and every effort will be made to 
maintain the reputation of the Jandus as 

‘s THE ENGINEER’S LAMP" 


ea 


APPLY FOR FULL PARTICULARS TO THE SOLE AGENTS— 


Messrs. DRAKE & GORHAM. 


Head Offices: 66, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


Branch Offices: MANCHESTER, 100, King Street. 


i А | Fi ©. 
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GLASGOW, 196, St. Vincent Street. 


JANDUS 
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W. T. GLOVER & CO., KNEE TERRE 


LIMITED, CH ESTER. 1, RUN DB LA PEPINERE. — 


UNDERGROUND 
ELECTRIC 


TRACTION 
and LIGHTING. 
Makers of all classes of CA BLESAJ 
or Patentcompressed Solid Ended ^ ARMATURE BARS. олып twin). | 

London Address: 2, QUEEN ANNE’S GATE, WESTMINSTER, 8. W. . 


CLARKE, CHAPMAN & (0, 


og P ENGINEERS. 


Specialities - 


MULTIPHASE ALTERNATORS & MOTORS 


| FOR POWER TRANSMISSION, 

Sal еб, DIRECT-COUPLED ENGINES & DYNAMOS. 
ЭРИТ? w.. Dynamos and Motors.. 
ELECTRIC CRANES 


OF ALL KINDS AND SIZES, WITH ONE OR THREE MOTORS 


ELECTRIC WINCHES, 
CAPSTANS, DRILLS, &e. 
PROVECTCRS, LAMPS, 
! * MIRRORS and LENSES. 
ELECTRIC LIGHT AND PCWER 
INSTALLATIONS of all kinds. 

== | mESTLER'S PATENT 

— HIGH-SPEED ENGINE. 


^ Gateshead-on-Tyne. 


UNDERGROUND MAINS. 


CALLENDER'S CABLE & CONSTRUCTION 00., LTD., 


MANUFACTURERS OF 


ELECTRIC LIGHT CABLES, MAINS, CONDUITS AND ACCESSORIES. 


Engineers and Contractors.  Ironfounders and Coppersmiths. Makers of Lead Tube and Pipes. Bitumen Refiners- 
Head Office: 90 CANNON BTEEET,LONDON,.C. 
1 Telephone No. 5183 Bank. А 4 Telegraph тч " CALLENDER LONDON, 
'Faotory- BRITH MARSHES, KEN. 
LIVEBPOOL—Oidham Pince, Renshaw Street. BIBMINGHAM—SS, Water Street. 
NOTTINGHAM —Hing John’s Chambers, Bridlesmith Gate.  GLASGOW-—Great Western Read, Keivinside. 
Also Contractors for Underground Mains at ABERDEEN, COST BRIDGE ee Г) LANCASTER, HUDDERSFIELD, SHEFFIELD, HULL, OXFORD, HANLEY, 


The CALLENDER COMPANY is pre 110 to undertake the laying of 5 ы including all excavation and reinstatement of paving, buil 
feeder points, or transformer cham erectin mp pons, DEM and all other ssories required tor the complete equipment of the distribution network of & TY похве 
Station f ict either HIGH or LOW TENSION mL CO US or ALTERN ATING G CURRENTS = 


1. With Vulcanised Bitumen Cables laid solid in Bitumen. 
3. Or Drawn into CALLENDER-WEBBER or CALLENDER-RAWORTH Conduits, or into Pipes 
8. With Lead-Sheathed Cables either 8 ngle Conductor, Conoentric, or Triple Concentric, armoured and laid direct in the earth, 


numerous urgent Orders always received at 
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44, Hatton Garden, 
London, E.C., 


Sept. Soth, 1898. 


TECHNICAL COLLEGES AND CLASSES. 


In order to avoid delay in filling the 


the commencement of the Session, I have pre- 


pared an unusually LARGE STOCK of Galvano- 


meters of all patterns, Resistance Boxes, 
Shunts, Condensers, &c. 
all ordinary requirements from Stock, SPECIAL 
will be made to order PROMPTLY as 


Professors and Demonstrators who 


APPARATUS 


required. 


Being able to supply 


have not received a recent CATALOGUE of my 
Manufactures are requested to шык арріу 


for it. 


ROBT. W. PAUL. 


HART ee Ltd, 


EFFICIENCY, 
LIGHTNESS, 
NO | 
—— 
р. — — 
^ Тһе Result ef 
13 Years" Praotloal 
Experience. 
— g 


NO MORE BAD CONNECTIONS 
by Corrosive Terminals. 


NO MORE BUCKLED PLATES 
under our Patents, 


À Revolution in Secondary Batteries, 


perfect 
Secondary Battery 


At last! 


The Accumulator of the Future 


MAKERS OF 


SECONDARY BATTERIES. 


FOR 
Lighting, Traotion, 
Central Station and 
Ship Lighting. 
— 
SPEGIALCELLS for 
MOTOR — 


SMALL F 


Carriage Lighting, Miners’ and 
Domestic Lamps, 
— — — 

ALSO 


"BATTERIES for ELECTRO- 


MEDICAL APPLIANCES and. 
ап Other Purposes. 


All Contracts or Orders Promptly Executed at our Large Works: : 


EVERY CELL GUARANTEED. 


1а, Marsh Gate Lane, STRATFORD. B. 


WRITE FOR OUR TRADE PRICES. 
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HIGH-SPEED наг. sorn ENGINES 
For ECONOMY in STEAM, GIL AND ATTENDANGE 


SINGLE EXPANSION, 


е S MEE ee r ge eae S 1 COMPOUND, OR 
(Ue n 70] TRIPLE EXPANSION. 
| d TES us Tu SIMPLE, SILENT, 
| don ebd SELF-LUBRIOATING, 
ACCESSIBLE 


AND DURABLE. 


RESULTS and Prompt 
Delivery Guaranteed. 


„ FULL PARTICULARS ON 
M y ie 2 APPLIOAXTION. 
WATER-TUBE BOILERS, 
CORLISS and OTHER ENGINES, 
CONDENSING & EVAPORATING 
APPARATUS, &c., &c. 
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EES, WATSON & YARYAN со. e 


Оту. а-г? — хто Отон, GLASGOW 


ENCLOSED LONG-BURNING 


ARC AMPS 


Continuous or Alternating, 


FOR BURNING DIRECT ON 100 VOLT CIRCUITS. 


PRICE MODERATE. Liberal Discounts to the Trade. 


Can be arranged. to burn 
2 Lamps in Series on 200 volts T T 
2 - Alternating, 
or 1 Lamp on 200 volts Alternating, 
Without Waste of Power. M 


— 


FOR FURTHER PARTICULARS APPLY TO THE MAKERS, 


CROMPTON & C0., Ld., cz: veros. 


PROMPT DELIVERY 1 Wer 


N.B.—Crompton & Co., Ltd., make a SPECIALITY of CARBONS for Enolosed Lampe. 
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Suver МЕА; Awaro, BRUSSELS ÉExutiBrmos [897 Crystas PALACE ТАМО, №2164. 


PRINCIPAL ADVANTAGES OF THE COMPANYS PATENT. 


GREAT REDUCTION IN STARTING EFFORT, DECREASED TRACTIVE EFFORT. 
DECREASED REVOLVING EFFORT. ECONOMY IN LUBRICATION. REDUCTION IN COAL CONSUMPTION. 
AY 


LONDON.BRIGHTON & ELECTRIC RAILWAYS, 
ү CITY & SOUTH LONDON. 
Я EASTERN. WATERLOO a CITY 
| LIVERPOOL OVERHEAD. 
LARTIGUE EXPRESS 


= > a AJ Y AT BRUSSELS. 
CAPE GOVERNMENT, " T | j 


SOUTH EASTERN. 
NORTH EASTERN. 
NORTH BRITISH, 


| ае... oN Li | ЕТС. ЕТС. 
BENGAL& NORTH WES... S| ДОД A Ovni... — 
WESTERN OF FRANCE. | "89 ї = ш кше dg, Ж. OTHER APPLICATIONS. 
PARIS & ORLEANS. ae Ln Ou 1. — — TEN | MOTORCARS & OMNIBUSES. 
LYNTON 4 BARNSJAPLE. -——Ó EMI | GAS TRACTION CARS. 
ETC. ETC. — T ERU ea FURNACE BOTTOM CARS 
— FOR ARMOUR PLATES 


TRAMWAYS, | SEED CRUSHING MILLS, 
GREAT BELL OF STPAULS 

e к ROLLER BEARINGS FOR SHAFTING. CATHEDRAL,LONDON. 
— APIS SHAFTING. ETC. ETC. 


— S Tbs per ton of toad. милу STARTING EFFORT, 6:55 Ibs per ton of load. © 
ELECTRICAL TRACTION. saving 26 per cent. 
FOR PRICES AND жо INFORMATION ADDRESS THE SECRETARY 


HOMAS W.HOW, i. DELAHAY STREET. WESTMINSTER, LONDON. SW. 


TELEGRAMS, ATTACHING, LONDON, . 


_ R. BECKER & 00, 


50, RIVINGTON STREET, CURTAIN ROAD, 
| LONDON, Е.С. 


DYNAMOS & lOS & MOTORS 


Continuous and Alternating Current. 


Motors from 4, to 200 H.P. 
MOTORS can be seen RUNNING in our SHOWROOM. 


DYNAMOS FOR ELECTRO-PLATING & DEPOSITING. 


Please Write for Catalogue. 


QOHIOAdGO: HIGHEST жер. couse 1 FOR TROLLEYS. DIPLOMA AND MEDAL FOR INSULATORS 
8801.8: 1897, “HORS OONOOURS, MEMBRES DU JURY." 


ROBT. W. BLACKWELL & CO., 


ENGINEERS AND CONTRACTORS FOR 


ELECTRIC TRAMWAY CONSTRUCTION AND EQUIPMENT, 


POLES, TROLLEY-WIRE, FEEDERS, RAILBONDS, INSULATORS, TROLLEYS, MOTOR- TRUCKS, ENGINES, LINE MATERIAL and SUPPLIES 


39, Victoria Street, r LONDON, S. 
— — ө: ЧАВО” “AL” "те bers,” &с ao Telephone: 806 Westminster.. , 
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FOR DRIVING DIRECT OR BY BELT. 
WITH THROTTLE VALVE OR 


RANSOMES’ ENGINES AND DYNAMOS 
by any maker 
COMBINED AND TESTED. = 
—— = Estimates on application stating any necessary Conditions. e =L = 
ORWELL “WORKS, IPSWICH, AND 9, GRACECHURCH STREET, LONDON, Е.С. 


Telegraphic Addresses: RANSOMES, IPSWICH,” or “ ANGLIA, LONDON." National Telephone No. 11. 


PRIZE MEDALS Жү? ^ 
| ү 
ТТ 
; ll 


COLD MEDAL SILVER MEDAL 


li NI [Н 
Lion International In! egnational al Nah 8 ^ 
gs eret * biti Exhibition, i Je 
ci Calcutta, Crystal Palace, ч 


Рагіз, 1881. 1882 and 1892. 


THE CONSOLIDATED 4. Е 
CONSTRUCTION a MANUFACTURING 00. 


ted 1881.) 


Offices and Showrooms: Nos. 186-188, “SHAFTESBURY AVENUE, LONDON. Works: COVENTRY 


Telegraphic Addresses ;—'' 180007108, LONDON.” ' INDUCTION, COVENTRY. 
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PRICES REDUCED. 


TERMS TO TRADE AS USUAL. SPECIAL DISCOUNTS FOR QUANTITIES 


“STILL” 


INCANDESCENT LAMPS amr 820 f 
LARGE STOCK KEPT OF ALL / 
CANDLE-POWERS AND VOLTAGES 210 ‘Upper per Thames a. | 


_ LONDON EC. 


—— 


To be had of all the Principal Electricians 
throughout the Kingdom, 


W. M. STILL & CO., 
24, Charles ‘Street, Hatton Garden, 
LONDON. 


ELE CTRIG 
BELLS 


PLATINA SCRAPS, 


WANTED TO PURCHASE. 


(HIGHEST PRICE IS GIVEN.) AND ACCE SSORIE S. 


PLATINA PLATE AND WIRE, New Price List Now Ready. 


All Sizes Supplied at Lowest Rates. | ARCHIB ALD J. WRI GHT, 
W. & J. JA MIESON, ISLINGTON ELECTRICAL WORKS. 


10, BROAD STREET, GOLDEN SQUARE, LONDON, W 318, Upper Str eet, London, N. 


* 
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OBSCURINC, DECORATING, and MARKING 
INCANDESCENT ELECTRIC LAMPS. 


The OPERATION 1s RAPID, CLEANLY, and EFFEOTIVE 
and NOT INJURIOUS TO HEALTH. 


Eo 
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For further particulars apply to the Maker 


ly ОМ TILCHMAN’S PATENT SAND 
| [: ^^ што, 
ME "ou 


WELLS? sisi dt FILTERS, 


OVER . INVALUABLE to 
3,000 ELECTRIC LIGHT 
SOLD. INSTALLATIONS 


of MACHINERY, 


eal 
Small Money Savers, 
as Dirtied Oil which 
has hitherto been 
thrown away can be 
Filtered and used 
- again and- again. 


totoo C- 


Write for Descriptive 
Price List and Samples 
ere, $ of work done by the 
rarer WASTE OIL FILTER Filter. 


A FEW. OUT OF MANY TESTIMONIALS RECENTLY RECEIVED. 

“ We are very well pleased with your Waste Oil Filter. Our engineer says 
‘that he obtains more than half a gallon (nearly three-quarters) of good oil from 
every gallon of dirty oil put into the Filter, and, as this dirty oil was always 
thrown away before we had your Filter, you can judge of the saving. 

«Your Filter is working wonders. The used oil comes out perfectly cleaned. 
We do not use a big quantity of oil, but we are quite sure it will save its cost 
in a very short time. Any firn possessing a Gas Engine would.find it very 
economical." 

^ We have pleasure in stating we are pleased with the Oil Filters, which are 
well finished and perform their work satisfactorily. Nearly all the Gas Engines 
and Dynamo Plants we have put down have your Filters, and use the same oil 


time after time." -———— 


- 0 W | \| TN | Manufacturers of all descriptions of 
" s PATENT SAND BLAST APPARATUS 
e "M for Removing Scale from Iron and Steel 
Plates, Bars, Forgings, &c.; Cleaning Iron 
00 Steel and Brass Castings; Sha ning and 
Т 9 3 » Scouring Files; Frosting, ing, Per- 
“АЩ ШК ИШ», forating, and Decorat ng — and Plate 
. ‘Glass, able Glass, Globes and Chimneys 
Bottles, &c.; Cutting Ornaments and A 
Letters on Granite, Marble, &c., &c. 


FILE DEPARTMENT, SHEFFIELD. 


D.H BONNELLA & SON, IVORY, BONE, HORN & WOOD TURNERS. 
= 3 € . MANUFACTURING BLBCTRICIANS. 


-58 & 60, MORTIMER STREET, LONDON W. T aci Pushes, iIndioators, Balis, &o. 
Steam Works: 49 & 43, Kirby Street, Hatton Garden. Wall Sookets, Presse! Switohes, Fuse Boards. Name and Address Tablets. 
Telegrams : “ Boncinello London." Telephone: 1882 Gerrard. INCANDESCENT LAMPS. FLABE LABPS A SPEOIALITY 


UNITED uu 


LIMITED, 


Dock House, Billiter Street, London, 


FINE ASBESTOS PAPER, for Dynamos, &o. | 
MARITUS  PIONEERS Astesros TUBES and CEMENT, for Eleotrlo Light Leads. f u, esr mado 
ASBESTOS FIRE-PROOF PAINT, for protocting Wood- London, and aro of 


No. 1.—For users having small quantities (no syphon), HM: by9in.... 35s. 
No. 2.—Two top chambers hold 3 gallons, à useful size, 22in. by 10in. 50s. 
Мо. 3. Two top chambers hold about 6 gallons of oil, * by 12in.... 7 08. 


„ 4.—Powerful Filter for treating large quantities of oil; two top 
Wo chambers hold about 12 gallons of oil, 36in. by 16ih. "238 1105s. 
No. 5.—A DM Filter, two top chambers hold 24 pos, ein, 


CCCII LU LLLILLL 


.d. WELLS & ch. . LONDON. . 


OF THE works, Troughs for Leads, 4⁰. the best possible 
ASBESTOS MILLBOARD STRIPS, for ditto, desoription. 
J ASBESTOS FINE ASBESTOS THREAD, for covering Wires. N 
: | PEOIFY 
ASBESTOS COVERED WIRES. m. m 


PATENT SALAMANDER LUBRICANT, for Dynamos, &o. 
PAOKING, NON-GONDUCTING COVERING, for Bollers, &o. 


TRADE. 


SPECIAL TRADE MARE. 


TRADE 
The ONLY COMPANY in the WORLD owning and working Asbestos Mines in both ITALY and CANADA: 


Depots: NEWCASTLE-ON-TYNE, Quay Side. MANOHESTER, 34, Deansgate. LIVERPOOL, 33, James 
Street. BRISTOL, Provident Bulidings. GLASGOW, 127, Bothwell St. CARDIFF, 28, West Bute St. 
MULL, Queen's Dook. ST. PETERSBURG, Goetinoe Dvor (interior), No. 51. ANTWERP, Rue Montevideo. 

RPAPPPRPRPPPPRPPPPPPPPPPPPP 


The UNITED ASBESTOS PATENT " SALAMAN DER DECORATIONS. 


Nowel Appliost ien of Asbestos im bossed Wall 7 


DESIGNS BT LEADING ARTISTS. CAPABLE OF INFINITE VARIRTY OF | Prices and Particulars on a 
DECORATIVE TREATMENT, FIREPROOF. Wer EXD DuPot—158 & 100, CHARING ROAD, LONDON. W.C. 
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SALES STILL INCREASING, ' NO LICENSEES. 


BROCKIE-PELL Patent ARC LAMPS. 


„Absolutely Steady and Reliable.” 
OVER 17.000 IN TUSE 


FOR ST. PANCRAS, LONDON. BRISTOL. CHESTER. ABERDEEN. 
HAMMERSMITH „ DUBLIN. TUNBRIDGE WELLS. LONDONDERRY. 
STREET SHORED TTC „ PORTSMOUTH. BLACKPOOL. TAUNTON. 
LIGHTING EALING.. OXFORD. BRIGHTON. . MORECAMBE. 
EDINBURGH. STAFFORD. WOLVERHAMPTON,  ASHTON-UNDER-LYNE. 
LIVERPOOL. SOUTH SHIELDS. NELSON. BRAY, &c., &с. 


Aleo for Interior and Exterior Lighting a Post Offices, Government Establichments, Railways, Exhibitions, &. 
Solo Makors and Ownors of Patents, 


BROCKIE-PELL ARC LAMP, Limited, 
21-23-25, Tabernacle Street, London, Е.С. 


WESTERN ELECTRIC COMPANY, 


MANUFACTURERS OF 


79, Coleman Street, London, E.C. 
Chicago, New York, Antwerp, Paris and Berlin. 


GREENWOOD « BATLEY, Lo, LEEDS, 


Electrical паа 


асац 


GREENWOOD & BATLEY, Ld., LEEDS. 


IMPORTANT TO OBNTRAL STATIONS. 


LITTLE S. INDICATOR ,. 


(A POWER METER BASED ON THE PRINCIPLE OF THE PLANIMETER.) 
Messrs. WILLANS d ROBINSON зау :—ч We must congratulate you on 
such a satisfactory result.” 
Prof. UNWIN says:—“ There can be no doubt “of the great practical 
value of such an Instrument.” 


Nots.—This I does not take aibi but wil] record H.P. and M.E.P. accurately 
n all loads, F ty wth a Diagram Indioa карны 


-È W.G. LITTLE, Bexley, KENT. ©- __ 
 WAED’S Per 
COMMUTATOR DRESSING BRITISH THOMSON- HOUSTON 


CE 
"A ~ © 
* 


DAILY MPANY , 
PREYENTE ARKIN G. 
1a, PRINCES ROW, BUCKINGHAM PALACE ROAD, Electrioal Ее und. Contractors; 
LONDON, S.W., 88, CANNON STREET, LONDON, Е.С. 


And of all Dealers, Bottle. | See Large Advertisement in last week's issue. 


.THE ELECTRICIAN, OCTOBER 28, 1898. 


JAMES WHITE 


16, 18 & 20, Cambridge Street, GLASGOW. 
LONDON: 66, Victoria Street, Westminster. 


MAKERS OF 


Lord Kelvin’s Electric Instruments. 


STANDARD WATT AND AMPERE BALANCES. 
MULTICELLULAR ELECTROSTATIC VOLTMETERS. 
AMPERE GAUGES. | 
LARGE DIAL CENTRAL STATION VOLTMETERS. 
RECORDING VOLTMETERS. mM 
RECORDING AMPEREMETERS. 
ELECTRICITY SUPPLY METERS. 

__ WATTMETERS (Engine-Room and Recording). 
REGULATING. RESISTANCES & CONTINUOUS RHEOSTATS 

for Meter Testing. 


EDGEWISE VOLT and AMPERE GAUGES, 
AUTOMATIC CUT-OUT SWITCHES. 


CONTRACTORS FOR 


Central Station Switchboards, 
Instruments and Connections. 


T mr “К” 
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USE 


Improved Electric Glow [amps 


(Patented 1894, 5, 6, 8. Designs 260,342-4, 269,414-21, &c.), 


IN pc SIZES, 
TO- 


 CRYPTO WORKS 00. L™ 


29, Clerkenwell Road, LONDON, ЁС. 


Telegrams: “ CommutTaToR LONDON.” 


COSSOR SMALL LAMPS A SPECIALITY. 


ACTUAL MAKER 
67, FARRINGDON ROAD, 


- T. LONDON, E.C. X 
о X-RAY TUBES, VACUUM TUBES, INDUCTION and TESLA COILS, MERCURY PUMPS 
And SAVE 45 lo on your EXPERIMENTAL AND SCIENTIFIC GLASS-BLOWING. — 
ELECTRIC CURRENT BILL 
All ¢ f Tamna in Steck with ithout O IT IS WORTH YOUR WHILE TO BUY DIRECT. 
ypes of Lamps іп Stock with ог Without Opal THE RELIANCE LUBRICATING OIL CO. 
Lamps of Best ENGLISH MANUFACTURE. MANUFACTURE AND SUPPLY HIGH-CLASS 
For Price List and particulars apply :— NON-CORROSIVE LUBRICANTS 
IMPROVED ELECTRIC GLOW LAMP CO., LTD., | есе, cylinder, Machinery, Crank Chamber, Spindle, Gas-Engine, & Dyaamo Oils. 
103,'QU EEN WICTORIA ST., Е.С. Testimonials from all Trades in all Towns. 


WRITE FOR 28 PAGE CATALOGUE. 


RELIANCE LUBRICATING OIL COMPANY, 
19 & 21, WATER LANE, CREAT TOWER ST., LONDON, Е.О. 
Depots at LIVERPOOL, BRISTOL, HULL, ' CARDIFF and GLASGOW. 
Telephone No. Avenue 5891." Telegrams: Subastral, London.“ A B C Code used. 
FINES'T 
LUBRICATING 
OIL. 

DYNAMO OIL A SPECIALITY, 


SNOWDON, SONS & CO., Ltd., 
Bond Fide Manutacturers, 
Millwall, E. 
Telegrams ‘‘Snowdrift London.’ 


JOHNSON & PHILLIPS |, 


14, UNION COURT, OLD BROAD STREET, „ме ыы, БАМ and CHARLTON, KENT 


MAKERS of the most Mod of the most Modern Machines for — - Ct | | d Ji». 
‘CABLE MAKING | CABLE LAYING € = - х au Die ТТТ 
STRANDING | BRAIDING 5; SS SS 
TAPING | WINDING — — gm E 
COMPOUNDING |  LAPPING 
RUBBER, SILK & COTTON COVERING. € 
VORTEX, GIRARD, LUNEDALE, 
us WHARTON а DOWN, L Ltd., 82a, NEW BOND AND OTHER TYPES. 
ufacturers and MEET requisite for Ато or Ton: PELTON VSN 


TXXXXXXXNXXXXXXXXXXXXXNXNXXXNXN а А-ы ды 


&c. B gt Lighting, bee — Oe: ено Lighting, ‘Venetian GILBERT GILKES 00 
—— ons d waa ы д. & О uum, KENDAL, 
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U pton ‘Midget’ € 


i 


ENCLOSED ARC LAMPS, 


THE BEST AND _ 
CHEAPEST IN THE 
J MARKET. 


2 


FOR ALL 
. CIRCUITS. 


MY (A 


EUROPEAN AGENTS: 


Н. M. SALMONY & CO., Ltd.. 


bom 4 
Direct and Alternating Current. | 
118 & 120, Charing Cross Road, b | 
Ө? аА LONDON, W.C. 
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The 


S 
Ф 


| (ompany mifed. 
Electrical Engineers and Contractors. 


COMPLETE 
LIGHTING, 


TRACTION 
AND POWER 
INSTALLATIONS. 


CROYDON ELEOTRIC LIGHTING STATION. f | DUBLIN-DALKEY ELECTRIC TRAMWAY. 


Address: THE BRITISH THOMSON-HOUSTON COMPANY, Limited, 
83, CANNON STREET, LONDON, E.C. 


Supply Dept. and Show Rooms: | Head Office—Nos. 379 and 760, BANK. 
26 and 27, BUSH LANE, Е.С. Telephones: \ Supply Dept.— No. 321, BANK. 
Workshops and Stores: “ n 
ROSE'S WHARF, BANKSIDE, S.E. Telegraph Address: “ ASTEROIDAL,” LONDON. 
Branch Office: 63a, ST. VINCENT ST., GLASGOW. Codes: LIEBER’S, A-1, and ABC. 


FREDERICK SMITH & Co., 


WIRE MANUFACTURERS, LIMITED, HALIFAX, ENGLAND. 


— — 


pam 


An 


mem or um umm. 
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TELEGRAPH WIRE TO ALL SPECIFICATIONS. (CONTRACTORS TO BRITISH & FOREIGN GOVERNMENTS & RAILWAY COMPANIES. 


COPPER WIRE (ioo por cent. Conductivity, all Sizee to '001'.) 
HARD DRAWN Н.С. COPPER LINE WIRE. SPECIAL TINNED H.C. COPPER WIRE. DYNAMO STRIP, ап Sectione. 


SILICIUM BRONZE WIRE (Weüler's Patent under license). 


COPPER TROLLEY WIRE, "INVISIBLE. JOINTS TESTED- GUANANTEED. " 
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-ANGDON- DAVIES 
ELECTRIC 
MOTOR CO., Lro., 
101, Southwark St., LONDON, S. k. 


Telegraph Address: DAMOPHON LONDON.“ 


Telephone No. 277 Hop. 


ALTERNA TE CURREN T 
MOTORS 


Start with a Current not exceeding the Full Load Current. 


PRICE LIST. 


Complete with Switch, &c., ready for running. 


Brake Horse-Power. Price. Brake Horse-Power. Prioe. | Brake Horse-Power. Price, 
i £15 | 3 £35 . 9 .. — £80 
1 e 20 4 e. 40 | 12 e 100 
2 ui “э 30 | | в ix sie 60 | 


Prices of larger sizes given on application. . 


OUR NEW ILL US TRATED CATALOGUE Is Now Ready, and Coplos willl bo forwarded 
Free on Applloatien. 
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ate. p CLENCH & CO., L^ 


As Working at 
BLACKWALL TUNNEL. 


LINCOLN WORKS, 
CHESTERFIELD. 


HIGH- SPEED 


VERTIGAL ENGINES. 


— — 


HORIZONTAL ENGINES 


_OF ALL TYPES. 


— a ААА a АА-АА... 


“Murphy”. Smoke Prevention Furnace. 


Full Particulars on application. 


SAMPLE POST ь 
FREE on APPROVAL б. 
IN HIGHLY FINISHED 
COPPER OR BRASS, à | | n „a, BEWARE of WORTHLESS 
4s. 6d. EACH. = Ml | ШШ. — IMITATIONS. 


108. KAYE Г SONS, T f — о о ы 


ARE YOU USING. 


O% REDUCTION 
IN THE? FIRST COST OF INSTALLATION" r 


7 EQUALLY APPLICABLE ТО CONCEALED 
К OR SURFACE &WORK f 


| SIMPLEX STEEL 


STARTERS, | CONDUIT. 
THE IDEAL SYSTEM oF Wiring ‘S 
SPEED Pos ANTAGES: nR wen ee 
MOTOR: unos, [ш ee, us лыг | 
SS 10 Nec LAT TION. = 
REVERSERS. D y мыла. | 


MHEPARTE DELIVERY FROM STOCK. 


THEATRE DIMMERS, 
ELECTRICAL HEATERS, 
ARC LAMP RESISTANCES, 


OR ANY OTHER FORM OF RHEOSTATS! 


Do You Want Ј 


THE BEST and THE CHEAPEST ? 


WRITE FOR CATALOGUES OF THE 


*YRON-CLAD." 


STEWART ELECTRICAL SYNDICATE, LTD., 


5, New Compton Street, Charing Cross Road, 
DOUGLAS c. ВАТЕ, A. M. I. C. E., Manager. LONDON, W.C. 


In Stook and Made to Any Design. 
ACCUMULATOR CASES 


BATTERY BOXES, &c. 
MADE TO ORDER ON SHORTEST NOTION 


J. F. & G. HARRIS, 


TIMBER MERCHANTS AND MOULDING MANUFACTURERS. 


YARDS [58 WILSON STREET, FINSBURY, Е.С. 
and MILLS 42, ORANGE ST., Gravel Lane SOUTHWARK, 8. B. LONDON 
PÁLMER BD., Green St., BETHNAL GREEN, N.E. 


MALACCA CANES 


Fitted with Interchangeable Brass Screws and Brass Rivetted, any size or length,- 
and suitable for every kind of Pipe or Cable Work. Quotations on application. 


=x. HAR T, 
Drain and Chimney Cleansing Machine Manufacturer, 
29, Settles Street, Stepney, LONDON. 


DYNAMO FIELD REGULATORS, 


- væ 
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ELECTRIC LIGHTING, (А. 


ELECTRIC TRACTION, 
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<. я И 
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eko. 


Кышы 
ТЕЙ, 


STANDARD PATTERNS 75 to 2,000 Н.Р. 


WIES 


Unrivalled for 
ECONOMY OF STEAM AND OIL 
ABSENCE OF VIBRATION, 
DURABILITY, SILENT RUNNING, 
HIGH SPEED, LIGHTNESS. 


700 H.P. ENGINE, as supplied to Bradford Corporation for Electric Lighting and Traction. 


Over 215,000 H.P. in Use and on Order. 


WILLANS s ROBINSON, Ld, 


RUGBY, EN GLAND. 


BOILER | : | THE HARBURG INDIA-RUBBER;C. CO. — 
| LargeS tock kept london Warehouse: F. WINTER, 8, Redoross St., E.C. 


COMPANY, Limited Sheets, Rods, 
(Late The Boller Insurance and Steam Power Company, Limited). P^ isses A 
THE ORIGINAL BOILER INSURANCE CO. cR = 


Head Office: 67, KING STREET, MANCHESTER, | "777 — 


ESTABLISHED 1859. 


Subsoribod Oapital, £375,000. "HN | m CONGDON & POWELL, 
Boilers and Engines Insured and Inspected. S L A | E Ham AND EMAMELLED. 
Rates quoted to meet the | g Special Machinery for Shaping & Drilling 


WORKMEN’S COMPENSATION ACT. 


Employers’ Liability Act and Common Law. | 
Third Party Fidelity. Guarantee Insurance. s 
a Individual Accident insurance. 
Upwards of 40,000 Boilers and Engines under supervision, 
— — P —l———— "E z 
J. F. L. CROSLAND, M. Inst. O. E., M. LM. K., Chief Engineer, 
| EDWARD HADFIELD, Seoretary. Contractors to Her Majesty's Government. 


` Application for Agencies Invited. Woe"? EAT Telegrams: Awake London.“ Telephohe 28£8 Avenue. 


FOR DYNAMOS and all ELECTRICAL PURPOSES. 
Large Stocks of ali qualities on hand. 
Speciality — Mica for Oommutaters. 
Cut to any ee — and Uniform 


SANDERS, WAKE & со., 
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РНСЕМІХ FIRE OFFICE, . дастаси, agp amp 
n ce | LONDON. EXPERIMENTAL ENGINEERING 


57, OHARING OROSS, WORKS, 
— 2 & 4, PENYWERN ROAD, EARL'S COURT, LONDON, 8.W 
ESTABLISHED 1782. | Trains Students for Electrical, Mechanical and 
— e —— Mining Engineering. 


LOWEST CURRENT RATES. Develops Electrical and Mechanical Patents. 


Constructs Experimental and Special Machinery 


LIBERAL & PROMPT SETTLEMENTS. and Models to Specification. 


RAWHIDE WHEELS 


AND PINIONS 
FOR NOISELESS GEAR. 
Prompt Delivery. 


ASSURED FREE.OF ALL. LIABILITY. 


ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied 
Enquiries Invited. 

| S, SCHREIBER "sterio Avenue. 

: Шен “лош ' LONDON. 


W. С. MACDONALD, 
F. B. MACDONALD. 


Е. WIGGINS & SONS, | 10, TOWER HILL, E., 


an 
Telephene Ne. 2348 Avenue. 102 & 103, MINORIES, LONDON, E.C. 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTYS GOVERNMENT. 


CHE ALL KINDS for ELECTRICAL WORK, and also for INDIA 
MI CA I S : RUBBER & CUTTA-PERCHA MANUFACTURERS. 

| SOLID SULPHURIC ACID and BICHROMATE SALT for EXPORT. 
G. BOOR & CO., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 


CONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES, AND LEADINC TELECRAPH COMPANIES. 


l Joint Secretarios 


«THE ELECTRICIAN" 


Dist 


TRADES’ 


AND HANDBOOK 


(Established 1 882. ) 


ELECTRA. Param 


(Tho Big Blue Book 


Is in Active Preparation, and the various Circulars and Particulars relating to the New Issue will reach members of 
the Profession and the Trade generally by the end of November. In order to ensure correctness and completeness, it is, of 
course, essential that the process of compilation of the DIRECTORIAL SECTION should be deferred to as late a period in 
the year as possible—that is, if correctness and completeness is the aim, and not a mere list of names and addresses, good, 
bad and indifferent. 

ADVERTISERS are reminded that the Big Bluo Book is the Leading and Only Reliable work of reference 
for the entire group, af Indústries associated with Electrical Enterprise throughout the world, and the 1899 Edition will 
contain several New. and Novel Features, which will serve to render the Big Blue Book more than ever the indispensable 
Handbook for the Consulting, Contracting, and Manufacturing Electrical Engineer, and the Reliable Office Companion of the 
Wholesale and Retail dealer in all kinds of Electrical Manufactures. 


GEO. TUCKER, Publisher, 1, 2 & 3, Salisbury Court, Fleet St., London, England 


Demy 8v0. Fully Illustrated. Price 108. 6d., post free, abroad 118. 


ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. 


By J. ELTON YOUNG. . 
Price Вв. post free, abroad Вв. За. Fully Ilustrated. New Editien Ready end of Novomber. 


THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING, 


By Н. К. C. FISHER and J. С. H, DARBY. 
“THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd., SALISBURY QOURT, FLEET STREET, LONDON. 
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JOHN FOWLER & CO. == 


LEEDS, and 6, LOMBARD STREET, LONDON, E.C. 


CONTRACTORS for ELECTRICITY WORKS for LIGHT and TRACTION. 
MANUFACTURERS or encines, DYNAMOS, and ELECTRICAL PLANT. 


ENGINEERS. ESTIMATES GIVEN for all APPLICATIONS of ELECTRICITY. 


(Рог or Entire Equipment) to EASTBOURNE, WEST BROMPTQN, MADRID, CITY OP MEXIOO, 


AVILA, OKPOOL, DUBLIN, LEEDS, G.N.RY. (HOLLOWAY and DONCASTER), BURTON-ON. TRENT, 
PLANT SUPPLIED, CITY AND SOUTH LONDON ELECTRIO RAILWAY, MALAGA, COVENTRY, BTER) BU AYR, HALIFAX, 
, READING, &о. 


| { For DUBLIN, AYR, READING, HARROGATE, HALIFAX, MALAGA, WAKEFIELD, NEWPORT 
Р LAN T IN P R OGRESS | LEEDS CORPORATION, BUENA VISTA, MORATA MONTILLA, &c. 


Mice S S 


PATENT 


BATTERY HYDROMETERS. 


FIG. 1 has four different coloured beads, indicating different gravities, and 
& the correct gravity is shown on the bead which floats nearest the centre of 
Ё. the tube. It has a hooked top, so that it may hang inside the accumulator, 
and is excessively simple and absolutely reliable. 


Price only 4s. Gd. 


4 

pe * eo — 

FIG. 2 is loaded with shot at one end, and has the scale clearly marked in Э 
its stem. It is made to float in the battery, and із in extensive use by 


| Electric Companies. 
Price 2s. 


Ранов. 


A PERFECT ALARM I 


FIG. 2. 


Fic. 8. This beautiful Instrument (designed by Mr. Keating) has a pure ™ 
white enamel glass stem, which is open at the top, and there is a hole at the 
= bottom of the stem through which the fluid enters as it sinks in the test jar. 
3 It therefore differs materially from all other Hydrometers, and gives such a 
splendid open scale that reading is rendered exceptionally easy and distinct, 


Price 4s. Od. 
8, 9 & 10, Hatton Garden, London, E.C. 


& KNOWLES STEAM PUMP WORKS, 


INVALUABLE | 
For Indicating the Temperature Їп Hotels, Ships, Clubs, Cold 
Particulars on 


Stores, &c. 
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LIMITED, 
179, QUEEN VICTORIA STREET, E.C. 
TELEPHONE No. : TELEGRAPHIC- ADDRESS : 
5087 Baxr. « AMMONIACAL LONDON." 


— — ак —— — — — 


Pumps for all Services. 
Simplex, Duplex, Compound, 
Eleetrically Driven. 


107,361 Pumps in use up 
to January lst, 1898. 


Over 2,000 Pumps in Stock. 


SEND FOR 


CATALOGUE. 


The above is an illustration of two DUPLEX PRESSURE PUMPS, with Improved Patented Valve Motion, supplied to 
the Belfast Electric Lighting Station. Guaranteed with a Great Economy in Steam Consumption. 
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(NALDER CRAWLEY SOAMES) 
Electron 6А instruments. 
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| LARGE SIZE FOUR-DIAL BRIDGE. 
Highest Adjustment. Wound in wire of negligible temperature coeffieient oy ocurate mpm T Jos Edd. 
varying temperatures. 


Price £48 - O - O. Ргіоо £5 - 10 - 0. 


" 


"T T 


MENRE OE 


Write for Cataloguo of Tosting Instruments. 
SPECIAL PRICE LIST OF STATION ENGINEERS" AND CONTRACTORS’ INSTRUMENTS CAN BE HAD ON APPLICATION. 


NALBER BROS. & CO., Lid., 


186, RED LION ST., CLERKENWELL, C ONT/OK. 


“DAVY” muss ARG LAMPS 


ALTERNATING AND GOGOoOoNTINTOUVS. 


THE MOST SUCCESSFUL ALTERNATING 
ENCLOSED ARC LAMPS. 


LONGEST ШЕ WITHOUT REPAIRS. [4 THE MOST PERFECT DIRECT CURRENT 
ЛА © ENCLOSED ARC LAMPS 


| NO CLOCKWORK. В 
| AA, The Only Perfectly Enclosed Arc Lamp. 
NO RACK RODS. N OBSOLETE PARTS. | ^ * ы No Sealing or Outer Globe required, 


® | No Gases can Escape into Room. 
ANY FREQUENCY. 6 amp to 9 amp. 


А SOFT WHITE LIGHT WITHOUT 
HISSING. — 


Has Only One Controlling Device. 


| PATENT. | 


We Guarantee our Customers against- Liability 


from Patent Litigations. 


As used on City of London, London Electric Supply, Metropolitan Supply, Chelsea, Sor: Islington, Leeds, 
Blackburn, Hammersmith, House-to-House, Exeter, Dover, Belfast, &о. 


HORSELL ROAD WORKS, ,Ronalda Road, Highbury, LONDON, N. 
Sole Agents for Great Britain and Ireland ao РЕЗ p co. 10, N с Westminster, S. M. 
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TELEPHONE No. 15,007. TELEGRAMS : "INDIOES LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(BSTABLISHED 1850). 


Electrical Aucticneers, Valuers, 
| AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
SALE BY AUCTION, &c. 


Re J. Goodman and Co. (Limited). —In Liquidation.— Whitechapel 
MESSRS. HENRY W. FIGG and SON are instructed by 


J. F. Lovenny, Haq. ene liquidator, to SELL by AUCTION, on the PREMISE2, 
48, Commercial-street, itechapel, E., on WEDNESDAY, November 2, 1898, at 
one o'clock precisely. the well-assorted TOCK-IN- TRADE of K ILK G- 
TRICAL ¢ITTINGR, comprising lamps, reflectors, acrew-holders, ceiling 
roses, wall pluge, bells, pushes, a large quantity of opal, enamel, fron, and fancy 
shades, ball fittings, brackets, arc lamps. &c.—Catal 
and Co., 8, Church-passage, Guildhall, and of the 
Tra de, 87, Upper Thames-street, London, E.C. 


TENDERS INVITED. 


HORNSEY URBAN DISTRICT COUNCIL. 


TO ELECTRICAL ENGINEERS AND OTHEBS. 

The HORNSEY URBAN DISTRICT COUNCIL are preparon to receive TENDERS 
for the SUPPLY of ELECTRIC LIGHTING PLANT and its ERECTION at the 
Council's Central Public Library, situate in Tottenham Lane, Hornsey. 
cations and Forms of Tender, and all information, can be obtained on appli- 
cation to Mr. E. J. Lovegrove, Engineer to the Council, at the Offices mentioned 
below, on any morning between the hours of 10 and 12 o'clock, on a sum of Two 
Pounds being deposited with the Cle:k to the Couucil, which sum will be retained 
by 5 oe and deemed to be forfeited if a bona fide Tender is not made by the 

epositor. 

If a Tender is made which is not accepted the eum deposited will be returned, and 
if a Tender is accepted such sum will be retained by the Council until the contract 
has been executed by the depositor, and wil] be forfeited in the event of his or his 
sureties failing or neglecting to execute such contract or the bond accompanying the 
same within seven days after he or they respectively shall have been requested to 
execute the same. 

No Tender will be considered except on the prescribed Form. 

Sealed and endorsed Tenders to be deposited in the Tender-box in my Department 
not later than 4 o'clock p.m. on MONDAY. the 7th day of November, proximo. 

The Council reserve to themselves the right to decline all, or any portion, of the 
Tenders so sent in. 

By order, 


F. D. ABKEY, Clerk to the District Council. 


Offices: Southwood-lane 4 
Highgate, N., 25th October, 1898. 


B OROUGH OF MIDDLESBROUGH. 
MUNICIPAL ELECTRICITY SUPPLY UNDERTAKING. 


es of Messrs. Jno. F. Lovenay 
uctioneers and Valuers to the 


LOW TENSION SYSTEM. 


The ELECTRIC LIGHTING COMMITTEE of the BOROUGH of MIDDLES- 
BROUGH are prepared to receive TENDERS for the SUPPLY and ERECTION of 
the folowing PLANT :— 

Section A.—BOILER HOUSE PLANT: Lancashire Boilers and Acoessories, 
Mechanical Stokers, Feed Pumps, Injector, Economiser, Electric Motor. 

Section B.—ENGINE HOUSE PLANT: Slow Speed Steam Dynamos and Acces- 
sorles. 

Section C.—CONDEN3ING PLANT and PIPEWORK. 

Section D.—OVERHEAD TRAVELLING CRANE. 

Bection E.—8WITCHBOARD and INSTRUMENTS. 

Section F.— ACCUMULATORS. 

Section G.—UNDERGROUND WORK : Trenching, Cables, &с. 

Section H.—M ETERS. 

The whole bound up in one Specification. Applicants must state for which Sec- 
tion or Sections they wish to tender, in order that the requisite drawings may be 
forwarded to them. 

Tenderers are at liberty to tender for any Section, but not for part of a Section. 

Specification, with Terms and Conditions and Forms of Tender, may be ob 
at the Offices of Mr. Robert Hammond, M.I.E.E., the Consulting Engineer to the 
Borough, 64, Victoria-street, Westminster, 8. W., on and after Wednesday, November 
2nd, 1898, on payment of £5. 6s., which sum will be refunded on return of the Speci- 
fication filled up with a bona fide Tender. Duplicate copies of the Specification 
£1. 1s. each, not returnable. | 

Tenders, sealed and marked '' Tender for Electricity Works," must be addressed 
to me at the Municipal Buildings, and be delivered on or before TUESDAY, 
November 29th, 1898. 

The Committee do not bind themselves to accept the lowest or any Tender. 

GEORGE BAINBRIDGE, Town Clerk. 

Middlesbrough, October 27th, 1898. 


BELFAST HARBOUR. 


The BELFAST HARBOUR COMMISSIONERS are pre to receive TENDEBS 
for the SUPPLY of NINE IRON LATTICE-BUILT k ECTRIC 
LIGHT MASTS, 70ft. high from the ground-line, with suitable base. 

Parties tendering must submit drawings to scale giving full particulars of the 
construction of the Masts and state the earliest date within which they will under- 
take to deliver the same. 

The Masts to be delivered free of all charges on the Quay at Belfast. 

Sealed Tenders to be aidressed to the undersigned, endorsed, Tender for 
Electric Light Masts,” and sent in on or before MONDAY, November 14, 1898. 

The Commissioners do not bind themselves to accept the lowest or any Tender. 


W. A, CURRIE, Secretary. 


Harbour Office, Belfast. 
October 26, 1898, 


з Gold Medals. 


—— 595 


Manufacturer of 


э STANLEY jji 


СУЗ DRAWING and SURVEYING INSTRUMENTS 
Of Every Desoription, of the Highest Quality and Finish, at the most Moderate Prices. 
— PRICE LIST POST FREE. —— 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 


Telegrams, “ Turnstile London." Telephone, 188 Holborn. 


TENDERS INVITED. 


THE NATIONAL COMPANY for the DISTRIBUTION of 
ELECTRICITY by SECONDARY GENERATORS, LIMITED.—In Liquidation. 
PATENTS FOR SALE BY TENDER. 
The Liquidator of the above named Company invites TENDERS for the PURCHASE 
п the undermentioned PATENTS for Secondary Generators, belonging to the said 
ompany ; 
No. 13,883, for Great Britain, dated Ist Oct., 1887, expiring 1901. 
No. 18,855, for Great Britain, dated 16th Nov., 1889, expiring 1903, 
No. 189,840, for France, dated 9th April, 1888, expiring 1903. 
. Rpecifications of the said Patents can be inspected, and further information 
obtained, on application to the Liquidator, as under, or to Messrs. Campbell Reeves 
D Hooper, 17, Warwick-street, Regent-street, London, W., the Solicitors to the 
uidator. , 
endera, addressed to the undersigned, will be received up to 12 o'olock on 
MONDAY, the 28th day of November, 1898. . 
The Liquidator does not bind himself to accept the highest or any Tender. . 
Dated this 26th day of October, 1898. 
J. H. THORNTON, Liquidator. 


Warwick-street. Regent-atree 
» London, W. " 


OUNTY BOROUGH OF SALFORD. 


The ELECTRIC LIGHT COMMITTEE of the above CORPORATION are prepared 
to receive TENDER for the SUPPLY and ERECTION of the following PLANT: 


Sections. Sections. 
1. BOILERS 8. CONDENSERS, &c. 
9. ENGINES 9 STEAM & WATER PIPES 
3. DYNAMOS 10. CRANES & WEIGHING MACHINES 
4. BOILER FEED PUMPS, &с. 11. TANKS. &с. 
5. MECHANICAL 8TOKRRS 12 SWITCHBOARDS 
6. SUPER-HRATRRS 18. BOOSTER 


7. ECONOMISEBS 

Contractors may tender for one or any number of complete sections. 

Specification, with Tender Forms and any further information, may.be obtained 
from the Electrical Engineer, Walness-road, Broughton, on payment of £5, which 
sum will be refunded on receipt of 8 ificatlon with bona fide Tender. ЮК: 

Sealed Tenders, endorsed ‘‘ Electric Plant,” and addressed to the Chairman of the 
Electricity Committee, to be delivered at my office not later than the 1st day of 
December, 1598. 

By order, 


SAML. BROWN, Town Clerk, 
Town Hall, Salford, 
т 25th, 1896. 


Octobe 
COUNTY BOROUGH OF BARROW .-IN-FURNESS. 


ELECTRICITY SUPPLY. 


CONTRACT No. 4. 


The CORPORATION of BARROW-IN-FURNESS invite TENDERS for the SUPPLY 
and ERECTION of CAST IRON LAMP COLUMNS, ARC and INCANDESCENT 
LAMPS, AUTOMATIC SWITCHE3 and FITTINGS. 

Specifications and Forms of Tender can be obtained from the Munictpal Offices, 
Barrow-in-Furness, or at the Offices of the Engineers, Messrs. Kiucaid, Waller and 
Manville, 29. Great George-street, Westminster, on payment of a fee of £3. 8s., 
which sum will be returned on receipt of a bona fide tender. The contractor will be 
required to pay not less than the minimum standard rate of wages, for the time 
being. in each branch of the Trade. 

The Corporation do not bind themselves to accept the lowest or any Tender, and 
the contractor whose Tender is accepted shall enter into a formal agreement, under 
seal, with sufficient sureties for the due fulfilment of his Contract. 

Sealed Tenders, endorsed ‘ Electricity Supply Contract No. 4," must be sent to 
me at or before noon on MONDAY, the 1íth November, 1893. 


C. F. PRESTON, Town Clerk. 
Municipal Offices, Barrow-in-Furness, 
October, 1898. 


REDDITCH URBAN DISTRICT COUNCIL. 


The above COUNCIL are desirous of obtaining for the customers of the Municipal 
Electric Lighting Supply the SERVICES of some FIRM of CONTRACTORS 
who will carry out ING and FITTING WORK for the inhabitants of the 
district, on some hire-purchase or deferred payment system, to spread the cost of 
wiring over a considerable period, not longer than seven years. | 

Applications and propo with reference to this matter to be made to 


J. A. MoMULLEN, M. L. E. E. | 
: Hornchurch, Essex. 


APPOINTMENTS VAOANT. 


COUNTY BOROUGH OF SALFORD, 


ELECTRICITY DEPARTMENT. 
3 competent man as SWITCHBOARD ATTENDANT ; wages 

8. per week. 

Applicants must state age, experience, where last employed, and when able to 
commence duties. Man used to running alternators in parallel preferred. Applica- 
tions, accompanied by not more than three recent testimonials, to be addressed to 
the Electrical Engineer, Electricity Works Walness-road, Salford. 


' ВАМІ. BROWN, Town Clerk. 


Town Hall, Salford, - 
October 24th, 1898. 
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xxviii. 
OHEAP PREPAID ADVER TISEMENTS _ 
ANTED, MISCELLANEOUS 


velating to SITUATIONS VACANT AND 
WANTED, РОВ SALE, AND FOR EXCHANGE, ove inserted in « TEE. Ero. 


TRICIAN ” a£ the following special low rates: 
Three Lines and under а ees m . 18. 6d. 
Per Line after A Vas 8d. 


Nine words to the Line. 
Oash must accompany inserted at these rates; 


all orders for 
if inserted " to account,” 8 


SITUATIONS VACANT AND WANTED, &o. 
MANAGER WANTED for Electrical Department, must 


have a thorough knowledge of all branches of electrical work, able to 
estimate accurately and carry out work expeditiously and efficiently and well able 
to take contro] of men. Good e о a really first class man. No others 
need apply. ee must state a particulars of К experience 
and 70015, by. by 3 deis to ASHWELL & NESBIT, Limited, 12, 
Gt. 5 бт гом, W 


WAN TED an ELECTRICAL ENGINEER, thoroughly 
conversant with the design, construction and working of dynamos, motors 

and electrical WD o om Age 28 to 80.—Address with references, stating 

salary required, to D Electrician Office, Salisbury-court, Fleet-street, E C. 


Wan TED, ELECTRICIAN with mechanical knowledge 

of tele phones, to supervise the manufacture, perfecting and sale of an 
invention. ШАУ. by letter only, to ELEOTRICIAN,” care of Messrs. Reynell & Son, 
Advertisement Offices, 44, Chancery Lane, W.C. 


WIN TED by an Exp rt Mercantile House, an ASSISTANT 
ELECT 12955 L PAOD Hull pen e ww of mining орлов: —Please 
write CR salary required rticulars, to care of Messrs. Willing 
and Co ., 17, Royal Exchange, and ful а 


LECTRICAL WIREMAN.—WANTED a Wireman for 
general wiring and repairing work. Preference will be given to men having 
some experience of parallel гок of alternators and armature repairs. Permanent 
situation for оазе man. Applicants to state age, experience, present employment, 
and wages required.—Apply, OMAS RICHARDSON & Sons, Hartlepool 
Works, Hartlepool. 


JUNIOR ASSISTANT WANTED for experimental Electro- 


chemical work.—SwWINBURNR, 66, Victoria-street, 8. W. 


GENTS WANTED for the “Still” Incandescent Electric 

Lamp, for all of England. Must have good references and an established 

business. Btate, w writing, what districts you would prefer to canvas. —STILL 
& Co., 24, Charles-street, Hatton-garden, London, E.C. 


ngine 


AGENCIES WANTED.—Firm of Manufacturers’ Agents | 


and Commission Merchants have excellent show room accommodation in beat 

ition in Glasgow, and calling гоа on Electricians and Electric Light 

eers, are now open to take up a few SPECIALITIES from first-class firms.— 

London references can be given.--Address ‘‘ COMMISSIONS," Electrician Office, 
Salisbury-court, Fleet-street, E.C. 


FIRST CLASS CONTINENTAL CABLE WORKS require 

influential REPRESENTATIVES in all the principal towns, for the sale of 
india-rubber wires and electrical cables of every kind.—Address, K. E.,“ 6,127, 
care of Neyroud's International Advertising Agency, 14, Queen Victoria- street, Е.С. 


REPRESENTATIVE REQUIRED, smart and effective, with 
practical knewledge of motors, and experience ip soliciting orders. Good 
openlik for suitable man.—Apply ''G.B.L.," Electrician Office, Salisbury-oourt, 


Fleet-etreet, E.C. 


Runen TATIVES WANTED by a leading French manu- 
рны of =o DESCENT LAMPS.—Apply to M. A. LARNAUDR, 5, Rue des 


LECTRICIAN, experienced in traction, wiring, bell- work, 


seeks ENGAGEMEN T.—Address, ‘‘ ELECTRO,” care of Messrs, W. Н. Smith & 
Son, Railway Station, Eastbourne. 


ELECTRICIAN (age 27) experienced in laying down plant 
and testing same, good draughtsman, seeks ENGAGEMENT. — Address, 
** TESTING," Electrician Office, Salisbury-court, Fleet-street, E.C. 


HLECTR ICAL ENGINEER of wide experience as Manager, 


London houses, with highest and unquestionable references, desires 
responsible POSITION.—Letters, “ CRAMP,” 31, Doynton-street, Upper Holloway. 


WHITWORTH SCHOLAR wants ENGAGEMENT. Com- 


petent electrical and mechanical engineer, with first-class scientific attain- 
ments.— a G.,“ Electrician Office, Salisbury-court, Fleet-atreet, Е.С. 


ET DRIVER or STOKER (30), seeks ENGAGE- 


menti тшеу Works or otherwise. Practical experience in running steam 
engines, xcellent testimonials, — 


machine minor repairs. 
COLLIER, i pa 


iddens. ns, Billingehurst. 


To Electrical Workers. 
*** Have you joined the 


Electrical Trades Union? 
If not, write for perticulars to GENERAL SECRETARY at 
Head Office: CLUB UNION BUILDINGS, 
CLERKENWELL ROAD, LONDON, Е.С. 
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Now Ready. Second Edition, in royal 8vo, price 30s. 


A TREATISE ON THE LAW AND PRACTICE RELATING 


TO LETTERS PATENT FOR INVENTIONS. 


With an Appendix of Statutes, International Convention, Rules, Forms and 


Precedente, Orders, &c. By ROBERT FROST, B.Sc. (Lond.). Barrister-at-Law. 
STEVENS & HAYNES, 13, Bell Yard, Temple Bar. 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Itd. 


зо, Victoria Street, Westminster, S. W. 
Telegraphic Address: ‘‘ UNIPOLAR LONDON.’ Telephone No. 419 Westminster. 


The objects of the Corporation are the develop- 
ment and financing of approved Electrical end 
Industrial Undertakings of all kinds. 


SPECIALISTS IN 


) VENTILATING 


By Electrical or any other Motive Power. 


"| BLAC KM AN WENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, Б.О. & Branches. 


n : 


EL. P. S. 


ORAGE 2 4 75 
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BEST. CHEAPEST. 


st 


CARRIAGE, CYCLE, MINERS’ 


Yy. & DOMESTIC LAMPS, PHONOGRAPHS 
Ф ELEOTRO-MEDICAL APPLIANCES, Se 
AND ALL THE 
LIGHTER BRANCHES of ACCUMULATOR SUPPLY. 
Apply for full partioulars to t1 


J. W. BARNARD, 3. creat Winchester st., E. C. 


Or 13, Brownlow St., Holborn, W.C. (for Re-Charging & Repairs), 
Sole Agent for the sale of the “Q” and “Y” BATTERIES in the United Kingdom. 
Those Batteries Are ELECTRICAL POWER STORAGE CO., Ltd., 


by 
Battery Makers by Appointment to H.M. the Queen. 
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CHARLES mm & COMPANY, PUBLISHERS, 


THIRTEENTH EDITION OF MUNRO AND JAMIESON’S ELECTRICAL 9 BOOK, 8s. 6d. 


ELECTRICAL RULES AND TABLES (A Pocket-Book of); 


of Electricians and Engineers. 
Pocket „leather, 8s. 6d., post 


for the use 


y eh J. MUNRO, C.E., and Prof. A. JAMIESON, F. R. S. E., M. Inst. C. E., M.Inst.E.E. THIRTEENTH EDITION, thoroughly Revised. 


“A Pocket- Book which Electricians and Engineers find ABSOLUTELY NECESSARY. "—The Engineer. 


OTHER WORKS by PROFESSOR JAMIESON, Glasgow and West of Scotland Technical College. 


KXDWANCED TEXT- BOOKS. 


JAMIESON'S APPLIED MECHANICS (Advanced). 


Vol. I.—Comprising, Part I.: The Principle of Work and Its Applications: 
Part II. Gearing. With 232 Illustrations and Examination Papers. 
EDITION. Price 7s. 6d. 


THIRD 


INTRODUCTORY MANUALS. 


JAMIESON’S MAGNETISM AND ELECTRICITY. 
With 246 Illustrations and Examination Papers. FOURTH EDITION. 3s. 6d. 
„A THOROUGHLY TRUSTWORTHY Text-Book.”— Nature. 


Vol. II. —Motion and Energy, e of Materials, Graphic Statics, Hydraulics J AMIESON 8 ELEMENT ARY MANUAL OF STEAM 
and Hy draulic Machinery. 7s. 


„ Complete n. Two Volumes. Sold separately. 
„ WELL AND LUCIDLY WRITTEN."—The Engineer. 


JAMIESON'S STEAM AND STEAM ENGINES. 


With numerous Illuats. and Examination Papers. TWELFTH EDITION, 88. ed. 


‘t The BEST book yet published for the use of Studente." —Engineer. 


D THE STEAM ENGINE. 
don Papers SIXTH EDITION. 
t Quite the RIGHT sort of Book."— Engineer. 


JAMIESON’S APPLIED MECHANICS. With very 
5 Ld vadis Illustrations and Examination Papers. THIRD EDITION. 38. 6d 
which may 


With very numerous Illustrations and Examina- 
8s. 6d. 


is taken for granted. . The work has VERY HIGH QUALITIES, 
condensed into one word, L COLRAR.' "—Science and Art 


London: CHARLES GRIFFIN & CO., Limited, Exeter Street, Strand. 


ENLARGED AND REVISED EDITION. 


Crown 8vo. Price 12s. 


ELECTRICAL ENGINEERING 


For ELECTRIC LIGHT ARTISANS and STUDENTS. 


With 369 illustrations. 


By W. SLINGO and R. BROOKER. 


London: 


LONGMANS, GREEN and CO. 


WANTED, and FOR SALE, 


WANTED, a SECOND-HAND DYNAMO, 100-105 volte, 


80-120 amperes, compound. Must be in 2 good order and cheap.—Offers to 
BUTE METAL STAMPING Co., East Moors, Cardiff 


r Ane P 0 M c c а г 
W ANTED, SERIES-WOUND ELECTRIC MOTORS for 

Road Vehicles. to 6 B.H.P., Voltage 70 to 120—ironclad. Chief consider- 
ation, tness. cles, sh 85% full load. If suitable large orders will follow.— 
Full particulars to THE ELECTRIC MOTIVE POWER Co., 74, Caistor-road, Balham, 8.W. 


FOR SALE. —EVERSHED'S OHMMETER and GENER- 

ATOR, 100 volts, 5 amperes. New, £18. 10s., two months ago. Change to 200 
volts tog tates new set.— Offers to T. " Electrician Office, Balisbury- poa Fleet 
street, 


ELECTRIC CRANES. 
Overhead Travelling Electric Cranes ; one or three motor systems.—Apply to 
ScuTHGATÉ ENGINEERING COMPANY, Limited, New Southgate. 


(SULPHURIC ACID.—Specially made, all strengths, for 
Accumulators. Enquires solicited.—JOHN NICHOLSON & Sons, LTD., Chemical 
Works, Leeds. 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
э prise 4 given by Derby and Co., 44, Clerkenwell- road, London, I. O. N. B.— 
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вагу одане. Fleet-atreet, 


д осритлатов C CHARGING.—O. Н. CATHCART 
and СО. ay oan ol ee veal tle үшро harga Спасс ар 


rented experimental uses, &oc.—3, Dorset-buildings, Salisbu 
tie [= 2 No. 208.) -* Ыы 


ENAMELLED IRON REFLECTORS 


FOR ELEOTRIO LIGHTING. 
Painted and Enamelled White for interior, and for exterior, Green, 
Grey, Blue or Brown. Delivered as a speciality ғ at very low price. 
Barmen, ‚ Rhine Province, 


A. L. BETHE, ' GERMANY. 


ILLUSTRATED Price Lists FREE. 


; INDEPENDENT 
GONDENSING APPARATUS. 


Will increase the power of a Non-Condensing Engine from 20 to 
50 per cent., or make a Corresponding Saving in Fuel. 


FOR 
ELECTRIC LIGHT INSTALLATIONS, 
HIGH-SPEED ENGINES. 


Two or more Engines can be connected with one Apparatus, and either can be 
stopped without interfering with the other. 


WRITE FOR LIST No, 8, POST FREE. 


T. PULSOMETER ENGINEERING C0., LTD, 


NINE ELMS IRON WORKS, LONDON, S.W. 
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Large Stocks 66 
kept for- 
Immediate  - 
eS eS нева 


ron max И“ ЕЕЕ” 
PROTECTION 


Delivery - - 


LONDON: Francis & Spilsbury, 20, Bucklersbury, E.C. И 


Telegraphic Address, "AGENCIES LONDON." Telephone No. 5553 Bank. * 


CLASCOW: The United Asbestos Co., Ltd., 93, Bothwell Street. of Insulated 


Telegraphic Address, “SALAMANDER GLASGOW.” “чн No. 4400. Wire Joints. 
BIRMINGHAM: S. Jevons, The Minories. "7° 
CONNOLLY BROTHERS, Men 


"OOoNNOLLYS BLACKLEY.” 


STER Ltd., 
Blackley, MANCHE 4 Telephone No. 2361. 


INSULATED WIRE and CABLE MAKERS. 


London Agent: C. F. QUICKE, 72, Finsbury Pavement, Е.С. 


ыы 
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INSTRUMENTS. 


TRANSFORMERS ` 


NOTICE. 


P. R. JACKSON & CO., Ltd., desire to state that their New Arc Lamps (Jackson-Mensing 

Patents) are now Ready for Sale, and that Price Lists and Full Particulars will be furnished 

on application. The Lamps are equally Steady and Efficient on either Alternating or Direct 

Current Systems. Great care has been taken in their development, and they are offered with 

every confidence as being thoroughly sound and substantial. There is an entire absence of 

clockwork, or of cork, rubber or other vegetable material—features which render many other 
‘Lamps so troublesome, unreliable, and expensive. 


Salford Rolling Mills, 
Manchester, 12th August, 1898. 


DAVEY, РААМАМ & GO. о" изи, 


Engineers and ‘Boilermakers. 
Spcclality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


| ОР Engines of all}Sizos up to 1,500 h.p. The “ECONOMIC” Boller is one of the best , | 

MAKERS ———————————————- steam generators before the public not only 

Portable and Semi-Portable Engines. for Efficiency but for Economy and Durs. 

Semi-Fixed Engines and Bollors, bility. This Boiler contains particularly 

Horizontal Engines. good features and high qualities, and is 

Vertical Engines and Boilers, , BEING ADOPTED VERY LARGELY FOR 

Tandem Engines, Simple and Compound. CENTRAL ELECTRIC LIGHTING STATIONS, 

MILLS, and FACTORIES, Ko, WITH GREAT 

8UCCESS. 

| Oornish, Lancashire, “ Essex,” Vertical, Loco- 

motive, ‘‘ icr Safety, Water-Tube, 
Marine, and other Boilers. 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


с» 
Cx 


Air Compressers. 

Compound Portable & Semi-Portable Engines. 
Vertical Hoisting Engines and Boilers. 
Compound Semi-Fixed Engines and Boilors, 
Compound Horizontal Pixed Engines. 


| 


Telegraph Address : аата Paxman's Patent “ Economic” Steam Boiler, BOILERS MADE UP TO өз. WORKING PRESSURE 
ogue and full particulars, with Photos and Priees, post free on application to 


DAVEY, РАХМАН & CO., Ld., Engineers, COLCHESTER. 


London Office: 78, QUEEN 5 REE, Е.С. 
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UNIVERSAL ENGINES 


DIRECT COUPLED TO 


Inductor Alternators, | 


. EXTREMELY SIMPLE CONSTRUCTION. 


High Efficiency. 
NO MOVING COILS В WHATEVER. 


——— — 


UNEQUALLED 
SELF-REGULATION. 


Perfcct Parallel Working. 


‘ : ya e a es o 
UNDIVIDED MANUFACTURERS’ RESPONSIBILITY. (uds AU: E 
* n EE ue 5 

, . — — 


MANUFACTURED } BY 


THE BRUSH ELECTRIGAL ENGINEERING 00. 


_ 49, QUEEN VICTORIA STREET, LONDON, Е.С. 


HAMBLET'S 
BLUE BRICKS 


CAUTION ! MANHOLESE ENTRAN CES 


WE can give incontestable 


proof that we Invented and 

Solely Manufactured under | 

our own trade secrets, the 

material known from Janua 

ary, 1885, to end of ı 

as BELL’ S ASBESTOLINÉ: ETC. 
It can now only be obtained 


from us or our Agents 


— — UN e BY ANY 


da co T | OT H E R M AT E RIAL 
ашп ауса now sold | | FOR SUCH PURPOSES. 


аз 3 ine is but an 


кетт, навем CONDUITS «~ 


MANCHESTER. Spe oio 
tt Berry, Avent: 
LIVERPOOL- 2 Strand Street, TO 
Berry & Smith. 
— — c] 


for Catalogue of F Various Manufactures 


ress, 


HAMBLET'S ит 
West Bromwich. 
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Reduced Prices, 
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GENERAL ELECTRIC co. 


LIMITED, 
Sole pee tor England and the Colonies for 


Dr. ARON'S IMPROVED 


CERTIFIED 
BY THE 


BOARD OF TRADE. 


SELF-WINDINC. — 
SELF-REGULATING. 


WATT-HOUR METER 


THE ONLY METER IN THE MARKET WHICH WILL 
———————)— ÁÜüÁ——À———PÓÓ— ᷑ — ÀÍ Hw 


ACCURATELY REGISTER the LARGEST and the SMALLEST CURRENTS, 


AND IS 


AVAILABLE for either DIRECT or ALTERNATINC CURRENT, and any 


SYSTEM of DISTRIBUTION. 
CLP NO WW wr pep a 
ИМ HEAD OFFICES, WAREHOUSES AND SHOWROOMS :— 
"T П 89, 71, 88 & 92, Queen Vietoria St, LONDON, Е.С. 
B c. Victoria Bridge, MANOHESTER,. 


71, Waterloo Street, GLASGOW. _ qe vy cam SALFORD. 
Branches Н Barwick Street, BIRMINGHAM. үү, * р BIRMINGHAM. 


Woatgate Road, NEWOASTLE- — Brook: Green, HAMMERSMITE. . 
N. TIE. CLERKENWELL. - - . 
BU William Street, DUBLIN. | * der. d REC TRADE Н MARK 
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THE EASTERN TELEGRAPH OOMPANYS SYSTEM AND ITS GENERAL. 
_ OONNEOTIONS. | | 


CABLE COMMUNICATIONS 


— 0 
WORLD. 


~ 


EASTERN TELEGRAPH COMPANY 


IN CONNECTION WITH THB (LIMITED) 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH rire 
B P UE Y RES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AF) 
ш G COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN G 


By DIREOT TRIPLIOATE CABLES, to 1 0 Malta, Egypt, Aden, 

and india. 

By DIREOT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Salgon, Tonquin, 
Halnan, China. 

By ALTERNATIVE OABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon.. 

By rr ila, to the Azores, Tangier, Tripoll, Cyprus, en Mauritius, 
an anila. ^ — —— 

eee 

LONDON—I, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; * 42, PARLIAMENT 

STREET, $.W.; 208a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.; FOREIGN AUCTION TALL, 

COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—KIS5, Exchange Buildings. 
| GLASGOW-—5, ROYAL BANK PLACE. _ mE MEM 


COMPANY'S LEVANT SYSTEM: 


— — Trieste, "би, Zan l Kenn деш, бери ы E Banta fa Cd 


T his Companys Cablus are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon ali its Main Sections. 


М стадата “VIA HAST HERRN. 1 eee. 


. or - 7 
ma RUR OAUMARTIMN, PARIS; and HOTEL DES POSTES ET TELEGRAP MARSEILLES 
Winchester House, 50, Old Broad Street, E.G, By Order GEORGE ‘DRAPER, Secretary 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and ane 
Far East, y 
BY SPECIAL, WIRES. ; | 


DIRECT OVERLAND TELEQRAPHS- | 


INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, APORE, AND ( OTHER PLACE IN THE STRAITS SETTLE 

MENTS, CHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 

. CALEDONIA, PERSIA, SOUTHERN RUSSIA, A AND OTHER PLAOES IN 
TURKEY AND THE EAST GENERALLY. : 


The greatest possible SPEED and ACCURACY in the Tranemisción ot Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH eee earquenout the Line, and by a буе of Control whioh is exercised 
over overy Message. 


а Stree ihe Company's Offices— 

LONDON: 18, Old 7 Broad Bt Street, EO, 6 and “a Lime Street Square, and 

. 10 and 11, cing Lane, E. 

LIVERPOOL: African House, 6, Water Street. 

| MANOHESTER: 60, Spring Gardens. , mE 

Where receipts are given gratis for the es made and whence are sent direct by. Special Wire, аз” 
| at ару Postal elegraph Office throngh zont. a nii | 
ALL TELEGRAMS SHOULD BE MARKED “VIA TIN DO.” : 
No Charge is made by any. Telegraph Station for the transmiesion of the ' Via,” : 


Books of Forms and Е Books containing Rules and Regulations, Lists of Stations, &e., are forwarded post free or 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Direcior 


INDESTRUCTIBLE PAINT 


RESISTS THE ACTION OF ALKALIES AND ACIDS. 
Largely used by the leading Telegraph 
and Electrical Companies, 


HICHEST AWARDS OBTAINED 
AT EXHIBITIONS. 


BROWNING’S 
PRESERVATIVE ENAMEL PAINT 
For in or outdoor work is far superior to other paints. 
BROWNING’S COLOURLESS PRESERVATIVE SOLUTION 
Arrests Decay in Stone, &e., and is a permanent Cure for Damp Walls, 
FIRE PROOF. PAINTS IN ALL ORDINARY COLOURS 


"УНУМ 301 


‘OLEOPATRAG NEEDLE 


ST NUTRITI 3 
THE MO T - Dunean Wallet and Co., 
2 - - S S EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &o., in Bond. 
GRATEFUL—COMFORTING. 114, FENCHURCH STREET, LONDON, Е. С. 

Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad 

7 C О О О А Messrs. D.W. & Co. supply Provisions and Bonded Stores to the CABLE STEAMERS 
of several Companies, also to VARIOUS STATIONS of the EASTERN Wes 
ae aac ыа MATES, EDEN, саала, дз 

BREAKFAST -SUPPER. оаа € on shortest notice. Telephone No. 502 eed 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AB SOPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs SHAW, SAYILL, & ALBION CO.'s ROYAL MAIL STREAMERS, DUCAL CINE, CLAN LINE, NATIONAL 
LINE, STAR RAVIGATIOR C0., Messrs. GEORGE THOMPSON & 00., Messrs, LAMPORT а HOLT, Messrs, MILBURN * CO., Ir. Y. LUND, The 
EASTERN & AUSTRALIAN STEAM RAVIGATION CO., and other large Fleets of Steam and Salling Vessels, Agents at all the Principal Ports 


~ Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLB MAKERS, _. 
3 OHN KIRKALDY & SON 7 "ыш" * TE LON DON, , E. 


TELEGRAPHIC Т " EIRKALDY той рой. 


12 M „ 
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THE EASTERN & SOUTH AFRICAN TELEGRAPH COMPANY. Lti., 
THE AFRICAN DIRECT TELEGRAPH COMPANY, LIMITED, => 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


— • Ʒ— 9000909009909 09909 9 es... 


The above Companies, by means of Oables along the East and West Ooasts of Africa, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs:— 
SOUTH AFRICA. 
CAPE COLONY. | NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
SANZIBAR, SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
| BAGAMOYO., DAR-ES-SALAAM,’ ' 


| WEST COAST. 
BRITISH PORTUGUESE. FRENCH, 
BATHURST (Gambia). BISSAO. CONAEBRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
А @АВООН, 
LAGOS, S. THOME, WHYDAE. 
— LUANDA: GERMAN 
BONNY. |. BENGUELLA. | | GERMAN, 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS: 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Office, Winchester House, 60, Old Broad Street, E.O, 
By order, | 
H. E. PLANK, Secretary, GEORGE DRAPER, Sereary, J. CAMBROOK, Ser 


Атаїсди Dramor TarLsezarH Company. Eastern AND Sours Argian TELEGRAPH Wast Aragican ТЕгкавари Company. 
ComPanv. 
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THE "m SUBMARINE TELEGRAPH COMPANY, райе 
THE WESTERN & BRAZILIAN TELEGRAPH COMPANY, Lti. 


IHE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and 86, Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under werking arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd, 
THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd., 


Telegrams for Ohili, Peru, and Bolivia are forwarded by the new direct land lines betwees 
Buenos Ayres and Valparaiso and by the West Coast Oables to destinatien, 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word 


d. 4 

Madeira . І 2 | Brasil—Pernambuco ‚8 6 
Cape Verde Islands—St. Vincent . 2 6 ава | xim Telegraph Company's Stations, viz; | 

» Bt. Iago . 3 5 ione ме а Cametá E" р 

| Отщпау—АП Stations .. e 4 6 Breves, Gurupá ... 4 10 
Argentine Republic —All Stations 4 6 Ohaves, Macapá, ен Alegre, Bantarem 5 3 
Paraguay—aAll Stations... 4 6 Alemquer, Obidos .. 6 6 
Bolivia—All Stations par 6 | 9 rr өөө TP eee. ` еее ә * » 
Chili— All Stations Sic. dee s dae dee 16:0 дарсы ` МА 6 6 
Peru—All Stations 585 oe es € — 6 AA „ All other Stations 4 6 


Tarifi-Oards, Beeks ef Forms, and ali information can be ebtained at the Head Offices of the 
Companies. Messages should be marked "Via Eastern.” 
By Order, 
E. STEER HODSON, Secretary, 
BRasizlaN SuBMARINE TayscRAPH Co, Winonwersa Housa, OLD Bsoap Brau. 
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тне “COMMERCIAL.” 


THE LEADING ATLANTIC CABLE COMPANY. @ N 


'BGRITISH COvumB! 


ATLANTIC OCEAN 


THE GREAT SUBMARINE AND LAND TELEGRAPH SYSTEM 


1. THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
| MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES 


‘SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS, 


‘The “ — n $” 8 DUPLEXED ANO AUTOMATICALLY WORKED “ы! touching at Nova connect with the Canadian Paolfio Raliway 
fer all important In Canada, from the Atiantio to the Расо. ^ COMMERCIAL" Company's Cables landing In New York City and e ions 
== coment with Ha OWM SYETEM of Land nes reaching all parts of tho United Halo " 


MARK YOUR MxSSAGES wire тни yess тиртолттон “ VIA COMMERCIAL,” on сви тип company’s GLORE TRADE MARK FORMS, 


| GENERAL 077108 : BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, B.C. FREDE. WARD, MANAGEB IN ENGLAND, 
BARING BROTHERS & OO. LIMITED, LONDON, AGENTS FOR DEBENTURE STOOK OF THE COMPANY, 


| | HEAD OFFIOE : 253, BROADWAY, NEW YORE, U.S.A. 
JOHN W, MAOKAY, PRESIDENT, GEO. d. WARD, Vios-PRESIDENT лир GENERAL MANAGER. ALBERT BECK, SS nr. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFIOES, No. 196, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager, 


THE LARCEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, te NEW YORK CITY direct. Both Cables are duplexed, 


[he LAND-LINE SYSTEM of the Company in AMERICA c ne 740,000 MILES o 
WIRE, and 21,0000 TELEGRAPH OFFICES f 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and OENTRAL and SOUTH ANMERIOA. 


‘DIRECT WIRES and CABLES to HAYANA, CUBA, connecting xt: that- plaoe With ‘the CUBA SUBMARINE 
, and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS In the WEST INDIES. ` 


FICLOSIYE CONNECTION with the GREAT NORTH-WESTERN ТАН COMPANY of CANADA 


Rem Dew riv —— Telegraph Орос to ай. poen the Water Homisphore 


Yia Western U nion.” c тш bo мзш 


ты олон Mita u. 252, GRESHAM HOUSE, OLD BROAD STHEET, LONDON, К.О. 


rea 
RECEIVING OFFICES: 
LONDON, W.C. | 1, PANMURB STREET, DUNDEE. 


* ROYAL MXOHANGR | ^ ae MES SR BE base L| WO GORGE STREET, BDINBUBGH, 
EGG T FORE 


„4 


3 


ARUNDEL 1, BOYAL EX 
ST., лн, AQUAE BRADY W g a 1. SIDA BWOABTLS OM TIN” MANCHERATER, 


ғ DIRECT UNITED STATES CABLE COMPANY, 
8 Direct Cahle Route for Telegrams 


— TO — 
WEW YORK, BOSTON, PHILADELPHIA, BALTIMORE, ST. LOUIS, CHICAGO, 


SAN FRANCISCO, NEW ORLEANS, MONTREAL, QUEBEC, TORONTO, 
| And all places in the United States of America, Canada, West Indies, and Central and South America, &. 


TARIFF‘ - 


For further particulars, Books of Forms, Tariffs, &c., apply to the Traffic Manager at the Company's Offices. i 
The Name of the Place from which Messages originate is Transmitted Free of Charge. 7 

р 35) HEAD STATIONS (Always Open), A 
eonon 59, MARK LANE, E.O, HALIFAX (Nova Scotia) 48, BEDFORD ROW. M 
| L 22 р 6, EXOHANGE BUILDINGS, BOSTON. OLD STATE HOUSE, STATE STREET, and POST 
MMW YORE ........ 40, BROADWAY, OFFICE BUILDING, POST OFFICE SQUARE, 

BRANOH STATIONS IN LONDON, 

BEA HOUSE (adjoining the " Baltio”), THREADNEEDLE Br., one THE COMMERCIAL SALE ROOMS, MINCING LANE, E. O. 


to many of the principal Telegraph Stations in 
the United States of America and Canada. 
— ИрИ — —— —— ыйыы адыубАй 


INDIA AVENUE, LEADENHALL STREET, E. d. 54, THROGMORTON TM E.C. 


PROVINCIAL STATIONS, 
| BRISTOL—BAOK HALL OHAMBERS, Barpwiw Втвиит, | GLASGOW—4, WATERLOO STREET, 
— save time, the Public in London, Liverpool, Bristol, Glasgow and New York are recommended to hand ` 
their Telegrams at the Company’s Stations as above, where receipts are given for the amounts charged. 
| Run ус this Company's Cables handed in at Postal Telegraph Offices must be marked "Via DIRECT CABLE.“ This instruction is. 
— General Offices: WINCHESTER HOUSE, 50, Old Broad Street, London, Е.С. T. FINNIS, Seereiary. | 


ANGLO- AMERICAN TELEGRAPH COMPANY, LIMITED. - 
FIVE DIRECT CABLE ROUTES . 


(AUTOMATIC DUPLEX SYSTEM) 
FROM THE UNITED KINGDOM AND FRANCE TO 


"All places in the United States, Canada, Newfoundland, West Indies, Mexico, Central | 
" America, South America, &c. 


to NEW YORK CITY and all places 
| RATE Easterly thereof 16 в 


The name of the place from which Telegrams originate is transmitted Free of Charge. 
For other charges and particulars apply at the Company's Offices, Stations, Agencies, or any Postal Telegraph ofise. | 


If using other than the forms issued by the Company, messages should be marked ** VIA ANGLO.” | 


Г The Public are recommended, in order to save time, to hand in their Telegrams at the following STATIONS of the Company: 
|, BONDON ........... — 71, OLD BROAD STREET, Е.С. | NEWCASTLE-ON-TYNE 1, SIDE. 
| 24, THROGMORTON ST., Е.С. | BRADFORD ............... 10, FORSTER SQUARE. 

109, FENCHURCH ST., Е.С. | EDINBURGH ........... 50, FREDERICK STREET. 


—— 


2, NORTHUMBERLAND AVENUE, | DUNDEE ............... .. 1, PANMURE STREET. 
OHARING CROSS, W. O. DD EXCHANGE BUILDINGS. . 
HAYS WHARF, TOOLEY | HAVRE .. . BOULEVARD DE STRAS- 
STREET, S.E. BOURG, 118. 
46, MARK LANE, E.C. NEW YORK K STOCK EXCHANGE. 
BIVERPOOL............... Al, THE EXCHANGE. 8, BROAD STREET. 
MANCHESTER......... .. 7, ROYAL EXCHANGE. We 9 55 
SBABGOW...——......— 2 GORDON STREET. MONTREAL ............. Corner ST. SACRAMENT AND 
BRISTOL —............. BACK HALL CHAMBERS, ST. FRANCOIS XAVIER 
BALDWIN STREET, STREETS. 
Tariffs and other information may also be obtained at the following Agencies of the Company :— 
CARDIFF TF. 20, MOUNT STUART SQUARE. | AMSTERDAM ......... PRINSENGRACHT 506. 
PIRI sociae c2: 37, RUE CAUMARTIN. ROME... . 26, VIA PORTA S. LORENZO. 
ANTWERP ............ 6, RUE DES BEGGARDS. BARCELONA ......... PORTICO XIFRE 16, PRINCIPAL. 


General Offices of the Company, 26, Old Broad-street, London, E.O. T. Н. WELLS Secretary. 


— 


Printed 


ZEPS CO. 


pute ar cell 
LIMITED. 


" 9 APPOINTMENT 


Faure-King patent 
a он 1895. 


TO H.M. THE QUEEN. 


Important Notice. 


Owing to the demand for STORAGE BATTERIES to 
discharge at high rates, the E. P. Ss. CO. аге manu 
facturing a cell capable of being discharged in 


ONE HOUR. 


This Cell embodies the Latest Improvements of the E 
E.P.S. Plates and corresponds to the | 


CONTINENTAL TYPE a 
largely employed abroad for Electric Fran and Power 1 


Stations. desde Sani Risks be ri caf амр ants te a) 
4, GREAT WINCHESTER STREET, LONDON, E.C. 
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